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The British Industries Fair at 
Birmingham. 


N this second Supplement we publish further 

descriptions of the Exhibits at the Birmingham 
section of the British Industries Fair. We hope in a 
subsequent issue to give some personal impressions 
of the Fair. 


Witits Pressure Fittep Jornt Rivne, Lrp. 


On the stand of Wills Pressure-Filled Joint Ring 
Ltd., of Salmon-parade, Bridgewater, there is shown 
a wide selection of pressure-filled joint rings which 
take the form of hermetically sealed metallic rings, 
containing gas under pressure. 

The actual construction of the 
ring is achieved by manipulating 


strength, is cheaper than the everyday alloys. 


can be extruded, rolled, drawn, and cold worked 
exactly in the same way as ordinary brass for the 
production of rod, wire, tubes, strip, and sheet. 

Some tests carried out on Kunial brass heat 
treated at a temperature of 500 deg. Cent. showed 
that its diamond pyramid hardness had _ been 
increased by 100, while Kunial brass strip containing 
72 per cent. of copper was raised from a tensile 
strength of 22-8 tons per inch to 48-5 tons by being 
rolled cold to a reduction of 50 per cent. and then 
heat treated at 450 deg. Cent. At the same time the 
elongation on 2in. was reduced from 61 per cent. 
to 11 per cent. 

Products made from soft or work-hardened Kunial 
brass wire, such as spiral springs and wire gauze, 





It 
is noteworthy that, nevertheless, the Kunial alloys 





Boiler Company, Ltd., Spencer-Bonecourt, Ltd., 
Edwin Danks and Co. (Oldbury), Ltd., the Calorizing 
Corporation of Great Britain, Ltd., and Eriths 
Engineering Company, Ltd. A new Babcock exhibit 
is illustrated in Figs. 1 and 3. It comprises a flash- 
welded economiser, which is one of the latest of the 
firm’s new welding developments. The unit exhibited 
represents a small section of an actual economiser 
installation, one of a number now under construction. 

As will be seen from our illustrations, the econo- 
miser essentially consists of a nest of mild steel 
tubes, which are flash-welded at each end to mild 
steel head pieces, in such a manner as to form 
complete vertical sections through which the 
water flows continuously backwards and forwards. 
Each head piece is a mild steel forging, with 
a large pressure-held, hand-hole fitting made of 
forged steel. When the door is 
removed, the hand hole is large 
enough to enable all the tubes 
in the economiser section to be 





the metal tube, which may be 
copper, nickel, Monel, or other 
suitable metal, into the required 
form—round, oval, or other 
shape necessary—the two ends 
being welded together. The 
rings are filled with a non- 
explosive gas under pressure, 
which provides a considerable 
degree of resilience when cold, 
and gives a definite increase in 
resilience at higher tempera- 
tures. The internal pressure can 
be varied to suit any particular 
applications. The makers claim 
that pressures in excess of those 
which are to-day standard prac- 
tice can be successfully held with 
these rings. We ynderstand that 
the gas used to create the inter- 
nal pressure remains in a gaseous 
state over a very wide range of 
temperatures, and does not 
liquefy until a very considerable 
drop below zero Centigrade has 
been reached. Experience of 
industrial and marine installa- 
tions would seem to indicate that 
the joints so made do not blow 
out under working conditions, 
and that the rings can be used 
repeatedly. 

The rings have undergone 
successful compression and blow- 
ing out tests at the National 
Physical Laboratory, and, in 
addition to their general use for 
oil and steam engines, both land 
and marine, the Mercantile 
Marine Department has given a 
provisional approval for their 
use as boiler manhole joints 











thoroughly inspected and cleaned. 
The sides of the head pieces are 
accurately machined so that a 
gas-tight joint is formed, and 
there are no pressure joints © 
within the gas space. The 
economiser can be arranged more 
than one section in height, each 
bank of sections being supported 
independently, so that expansion 
effects are allowed for and the 
easy removal of individual sec- 
tions is facilitated. 

A working exhibit takes the 
form of a Babcock Style 28 
stoker, having a width of 14ft. 
and a length of 12ft., which has 
been built to the order of 
Cadbury Brothers, Ltd., for 
installation in that _ firm’s 
Bourneville Works. The stoker 
is generally similar to that 
exhibited last year at Birming- 
ham, and is linked up and shown 
in motion. Two other large 
exhibits include a_ full - sized 
section of an SX type small tube 
boiler, and a full-sized section of 
a Babcock and Wilcox marine 
type boiler, with an Erith-Roe 
stoker and a Bailey furnace. 
Both these exhibits were fully 
described in our Olympia Supple- 
ment of September 8th, 1933. A 
new feature, however, shown on 
these boilers is the Babcock water 
gauge illuminator, using a red 
glass screen as a background 
against which the bright meniscus 
shows up brilliantly as a bright 
white line at all positions of 
the water level. The firm also 








and other similar purposes on 
passenger vessels coming under 
a Board of Trade Survey, sub- 
ject to reports received of the 
behaviour of the rings under ser- 
vice conditions. Other recent uses of the rings have 
been for oil engine piston joints, and for air valves and 
air starting valves, and piston-rod stuffing-boxes. 
In the latter case the rings are exposed to considerable 
temperature and pressure. 


IMPERIAL CHEMICAL INDUSTRIES. 


An entirely new form of yellow metal alloy which 
has been evolved in the laboratories of I.C.I. Metals, 
Ltd., is on view at the Fair. The family name of 
Kunial has been given to these alloys, and they 
somewhat resemble brass, copper, nickel silver, and 
bronze, except that they are susceptible to heat 
treatment in an unusual degree. It is, for instance, 
common knowledge that the usual alloys of copper 
are annealed by heating them to a temperature of 
from 400 deg. to 500 deg. Cent. Kunial metal, how- 
ever, when subjected to similar treatment, may have 
its hardness trebled and its tensile strength doubled. 
The difference is produced by the addition to the 
alloy of small proportions of other metals, the 
nature of which is not disclosed,. but although they 
are comparatively expensive, the ultimate result is 
a metal which, weight for weight, and strength for 





FiG. 1—FLASH WELDED ECONOMISER 


can be subsequently hardened and strengthened by 
simply heating to a suitable temperature. Articles 
stamped from strip and sheet, such as latch keys, 
clock wheels, watch cases, coins, pen nibs, &c., can, 
by the use of Kunial brass, be finally hardened by 
merely heating. 

For the first time samples of dyed metal will be 
shown by the same firm in the form of strips of 
aluminium dyed in a variety of colours and effects. 
This development, which has been made possible by 
a process of proved commercial success, is of great 
interest owing to the fact that metal has hitherto 
proved the only material in common use which has 
resisted all efforts of the dyer. Under the new Gower 
process, which is operated in this country by Messrs. 
Alumilite, The Thames Factory, Rainville-road, 
Hammersmith, aluminium may be permanently 
dyed in almost any shade or colour. 


Bascock AND Witcox, LtD. 


As in previous years, the exhibits of Babcock 
and Wilcox, Ltd., of Babcock House, Farringdon- 
street, London, occupy a large stand jointly with the 
exhibits of the subsidiary companies, 7,e., The Stirling 





UNIT—BABCOCK 








supplies a two-colour illumina- 

tor in which the part of the gauge 

tube containing steam is illumi- 

nated a brilliant red, while 
that filled with water is illuminated with a white 
light. 

Other large exhibits include a full-sized gravity 
bucket coal conveyor, shown in operation, with 
access ladder and Babcock patented interlock 
flooring, and a pulverised fuel-fired hopper-bottom 
furnace of Bailey construction. 

Recent developments in oil burning are exemplified 
by a patented pressure-type oil-fuel burner, with 
@ new design of air box—see Fig. 2. The furnace front 
can be used either under natural or induced draught 
conditions, and also for closed stokeholds. 


As may be gathered from Fig. 2, the main feature 
of this air control box consists in the employment 
of an upper and lower damper through which the 
air for combustion enters. The hand wheel on the 
right adjusts the position of the stops, which regulate 
the amount of opening of the damper blades. The 
blades, however, are perfectly free, and are so hinged 
that in the event of a sudden plus pressure forming 
in the furnace through a blow-back or minor explosion, 
they automatically close and thus prevent the flames 
from coming out into the firing aisle. 

The particular design of air control box described 
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is now being fitted in many new installations, and 
the burner equipped with the latest type of impeller 
has, we learn, given very efficient results, the adjust- 
ments for the air supply having been shown to be 
very easy and under complete control. 

Whilst our illustration shows a rectangular design 
of air box for water-tube boilers, the firm also manu- 
factures one of circular form for application to flue- 
type boilers. 

Many of the other Babcock exhibits, and some of 


Fic. 2—Ol1L. BURNER WITH AIR CONTROL BOX 
—BABCOCK 


those of the subsidiary firms previously mentioned, 
take the form of photographs and drawings of typical 
plants and boiler applications. Other actual exhibits, 
however, include a half Lancashire boiler, and an 
Economic boiler by Edwin Danks and Co. (Oldbury), 
Ltd., together with examples of press work and other 
products of the firm, while. the Calorizing Corporation 
exhibits show new features in oil cracking still con- 
struction, with calorized tubes of weldless steel, and 
hangers of ‘‘Calmet’”’ heat-resisting alloy steel, 
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FIG. 3—FLASH WELDED 


together with heat-treatment containers, pyrometer 
sheaths and “‘ Calmet ’’ superheater support castings. 


TECALEMIT, LtTp. 


The lubrication of machinery is exemplified on the 
stand of Tecalemit, Ltd., Great West-road, Brentford, 
Middiesex, in the lubricator of which we give a cross 
section in Fig. 5 and the ‘ Tadpole” lift shown 
in Fig. 4. The lubricator, it will be seen, comprises 
a series of pumping cylinders arranged on opposite 
sides of a container. The pistons are operated by 
rocking levers driven by excentrics on a shaft which 
is immersed in the supply of oil. The effective stroke 
of the pistons can be regulated by knurled screws, 
which project from the top of the casing, while the 
lubricator is at work. In this way the delivery of 
each pump can be varied from zero to 0-1 ¢.c. per 
stroke. Two types of lubricator are made, one with 
a direct drive, which gives one stroke per revolution 
of the shaft, and another which is geared down in the 
ratio of 10 to 1, For mechanisms which have a 


reciprocating movement, a roller clutch drive is used. 

For large outputs, such as are required with circu- 
lating systems, it is possible to run the “ Brentford ” 
lubricator at high speeds, and at the same time main- 
tain a constant supply of oil at overflow level from 
a main storage tank by means of the ‘“ Tadpole ”’ 
automatic oil lift—see Fig. 4. This oil lift is 
operated simply by being connected with one of the 
pumping units, and will lift more than sufficient oil 
to keep the remaining units of any size mechani- 
cal lubricator supplied. The “ Tadpole” can be 
placed in the sump of a return system, or in a main 





and have machine-cut spiral teeth. The pinions 
are connected with the work rolls by steel spindles 
and steel boxes. 

This mill includes a device to secure accurate 
parallel adjustment which, while rolling is taking 
place, automatically ensures that the two work 
rolls and backing-up rolls are in line contact through. 
out the length of the barrel. 

The coolant is taken from a tank by a pump 
and circulated through fittings pressed on the roll 
barrels, and then through a special cooling unit, 
where it is reduced to normal temperature, There 
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Fic. 4—-** TADPOLE"’ 


storage tank, from which the oil supply is readily 
visible at frequent intervals. This is particularly 
useful in cases where it has been necessary to place 
the actual lubricator in an awkward or inaccessible 
position. The delivery and overflow between the 
two units is made up of Zin. brass tubing for a head 
pressure of 50 lb. square inch (100ft. vertical lift). 
The output of the “‘ Tadpole ”’ is regulated in exactly 
the same manner as the actual lubricator by adjust- 
ing the stroke of the high-pressure piston operating 








it by rotating the knurled knob at the top of the con- 
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tainer. The valve is of the Worthington trip type, 
and as it is rather delicate in construction, is pro- 
tected by a hood during transit. 


Brookes (OLpBuRy), Lp. 


One of the most interesting machines on the stand 
of Brookes (Oldbury), Ltd., Oldbury, near Bir- 
mingham is the four-high cold strip rolling mill 
illustrated by Fig. 6. It is made under licence 
from the Demag Company, and has rolls 140 mm. 
in diameter by 300 mm. long. This mill is arranged 
for direct drive from a motor through double reduction 
gear, and is fitted with clutch control and a brake. 
Both the backing up rolls and work rolls are carried 
in roller bearings. The roll housings are of cast steel 
with steel chocks and the control of the top roll is 
effected by means of a large hand wheel and gearing. 
All the gear is enclosed in a case, and a scale ring 
fitted on the pressure screws shows the actual adjust- 
ment. The pinion housings are of the solid type, 
totally enclosing the pinions, which are of steel 





AUTOMATIC OW LIFT—TECALEMIT 


is also a cleaning device which greases the rolls 
uniformally and prevents metal chips from gaining 
access to the backing-up and work rolls. 

The coiling outfit to this mill is arranged with a 
Demag-Brookes collapsible drum of patented design, 
which is locked in both out and in positions. All 
joints in the sections are covered, so that marking 
of the strip is reduced and only one narrow slot, 
which is used for inserting the strip, is in contact with 
the coiled-up metal. 

On the same stand there are some guillotine shears, 
one of which is 6ft. wide, and is capable of cutting 
up to #in- thick mild steel. The chief interest of 
this machine lies in the equipment for gauging, which 
includes a new screw-operated back gauge, operated 
and locked from the front of the machine. This 
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Fic. 5— BRENTFORD'’ LUBRICATOR—TECALEMIT 


arrangement obviously saves a great deal of the 
operator’s time, as he can adjust this gauge without 
leaving his working position. The back gauge is 
operated from a central screw by a chain drive from 
a hand wheel spindle, which is fitted to the beam. 
The back gauge works in slides provided with adjust- 
able gibs. For setting this back gauge to any par- 
ticular dimension a loose setting gauge is provided 
with a graduated rule which is used in a similar 
manner to a depth gauge in conjunction with facings 
provided along the front of the bed. Other items 
of gauge equipment include two front gauges, one 
of which is designed to swing downwards so as not 
to present any obstacle to the sheet lying flat when 
the farthermost gauge is being used. This swing- 
down gauge, in conjunction with the ordinary 
parallel gauge, enables oblong sheets to be very 
rapidly and accurately cut to size at one handling. 
Further, by using the adjustable stop on the long 
squaring arm, a sheet may be trimmed on all four 
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sides, and by using the swing-down gauge, split 
into pieces all at one handling. 

The squaring arm is provided with means of main- 
taining it square with the blades. To complete the 
equipment, sunk graduated rules are provided in 
the two extension arms for setting the front gauges, 
and a similar rule is provided along the whole length 
of the squaring arm. These rules can be adjusted 
back to zero after regrinding the blade. 

The hold-down is provided with steel plates faced 
with hard red fibre and rubber buffers for compen- 
sating purposes, and the adjustment of the pressure 





being effected by a single nut on a push-rod at the left- 


through the incandescent fuel bed to become ignited 
and consumed just where the combustion air is 
plentiful, whereas, by hand-firing, these gases, distilled 
off above the fire, pass partly unconsumed as black 
smoke up the chimney. 

The fuel is conveyed by a continuously revolving 
worm from the hopper to a retort. Here the flow 
of the fuel is directed upwards and the coal is gradually 
heated as it approaches the fire. The device is specially 
designed to burn small sizes of coal, such as ‘“‘ pea ”’ 
and ‘“ bean,’’ which cost less per ton than the larger 
sizes of the same quality.. Only a few minutes’ 
attention each day is required by the “ Fireman.” 





prises a cast iron box which forms the camera, upon 
which is mounted a cylindrical body block, internally 
bored and carrying a sleeve in which are mounted the 
objective and the projection eyepiece. This sleeve is 
provided with an extremely delicate movement, by 
which the final focussing adjustment is obtained. A 
visual eyepiece tube is fitted to the front of the block 
and is graduated for tube lengths from 180mm. to 
250mm. A stainless steel mirror is situated at the 
base of the camera case, which deflects the downward 
light path towards the projection screen. The pro- 
jection distance (7.e., the distance from the ocular to 
the screen) is approximately 20in. The projection 
































Fic. 6—COLD STRIP ROLLING MILL 


hand side of the machine. The countershaft bearings 
are provided with oil ring splash lubrication, and 
sight feed lubricators are fitted to the main crank 
shaft bearings. 

The automatic clutch is a powerful roller key 
operated by patented mechanism to give one stroke 
only, whether the operator releases the foot pedal 
or not. : 

ASHWELL AND NEsBiIt, Lp. 

Central heating is no longer the novelty it used 
to be, and for large buildings at least the only question 
is as to what form of fuel is to be used for the boilers— 
electricity, gas, oil, or coal. In this country, at 
any rate, it is the last two that are most frequently 

















FiG. 7—THE “IRON FIREMAN '’—ASHWELL 


used, and for some time oil held the advantage over 
its rival, that it was more cleanly and more easily 
handled, although more expensive in first cost. 
Ashwell and Nesbit, Ltd., of Leicester, are among 
the firms which have set themselves the task of 
making the use of the home-produced fuel as easy 
and as clean as oil, and on their stand the “ Iron 
Fireman,” their solution of the problem, is shown. 
This device, which is illustrated in Fig. 7, has 
many advantages claimed for it. It is stated that 
the method of stoking carried out by the “Iron Fire- 
man ”’ is superior to that of its flesh and blood rival. 
Instead of casting fresh fuel on the top of that already 
lying in the furnace, and thereby placing temporarily 
upon the latter a cooling blanket, this ‘ Fireman ”’ 
feeds fresh coal into the fire from below. A further 
advantage of the method is that as the fresh fuel 


BROOKES 





is heated the volatile gases released pass upwards 


Once a day it is necessary to remove the clinker 
resulting from the previous day’s use. In the case 
of an anthracite stoker, mechanical ash-removing 
gear is incorporated in the stoker, and the ash is 
automatically discharged into covered dustbins. 

Automatic controls of various kinds can be fitted 
to this stoker. A thermostat fixed either in the boiler 
or the flow pipe prevents overheating of the water, 
and thermostats in the rooms it is desired to heat 
maintain the room within 2 deg. Fah. of the desired 
temperature. When, owing to the operation of a 
control, the stoker is thrown out of commission for 
a lengthy interval, a secondary control will permit 
the machine to run for a few minutes at predeter- 
mined intervals, and thus prevent the fire going out. 
Further automatic controls can be arranged to change 
the setting of the thermostats from the day to the 
night temperature in the evening and back again 
in the morning. 

The exhibits of the firm are not, of course, confined 
to the ‘Iron Fireman.” There is also a complete 
range of the ‘ Runwell’’ semi-rotary wing hand 
pumps which it manufactures, several of which are 
shown in operation. Cast iron sectional tanks and a 
partly built tank, cast iron trench and duct covers, 
and a steam-jacketed boiling pan are also to be seen. 


CooxE, TROUGHTON AND Sirus, Ltp. 

Several optical instruments of interest to engineers 
are to be seen on the stand of Cooke, Troughton and 
Simms, Ltd., including microscopes, theodolites, 
levels and comparators. 

In the case of the Tavistock theodolite, circles of 
small diameter can be read directly by internal optical 
micrometers to one second of are. Readings are taken 
simultaneously on opposite sides of each circle and 
automatically meaned, centering errors being thus 
eliminated. All observations are made from one 
position. The instrument is very compact and conse- 
quently convenient for transport. 

The Vickers projection microscope, which we illus- 
trate in Fig. 8, has been produced to meet the 
demand for an apparatus for visual screen examina- 
tion, and is also used for photography. The principal 
features of the instrument are its compact form, 
which avoids the necessity for remote controls, and 
the robust construction, which ensures that freedom 
from the effect of vibration which is so essential in 
photo-micrography. The instrument is arranged for 
the examination of both opaque and transparent 
specimens, with micro objectives up to the highest 
powers, and also for low power macro work with 
vertical or oblique illumination. The projected 
image is received by a ground glass screen measuring 
64in. by 44in., which is so situated that it may be con- 
veniently viewed by several persons at one time. The 
instrument is therefore particularly suited for demon- 
stration and teaching purposes. The design com- 








FIG. 8—PROJECTION MICROSCOPE—COOKE 


ocular mount is provided with a graduated adjust- 
ment with reference to the position of the objective 
of 180 mm. to 250mm. The stage for carrying the 
specimen is mounted above the body block and is 
actuated with reference to it by means of a rack and 
pinion. The stage is provided with slow motion 
adjustment in two directions at right angles to one 
another, and also a circular movement. Four circular 
stops of varying size are provided. 

The illuminating apparatus is attached to the right- 
hand side of the camera box, and is provided with a 

















FiG. 9—PRINT DEVELOPER—OZALID 


rack and pinion adjustment in the vertical direction 
to permit of the various applications of the 
instrument. For use on alternating current a low- 
voltage filament lamp, rated at 96 c.p., is used, in 
which case a transformer is situated within the camera 
case. When direct current only is available a 100 c.p. 
** Pointolite ”’ equipment is used, the resistance being 
attached to the outside of the camera case at the rear. 


THE OzaLtip Company, Ltp. 

The dry development of photo prints is being 
demonstrated by the Ozalid Company, Ltd., of 1, 
Central-buildings, Westminster, with the aid of the 
machine illustrated by Fig. 9. There is also a 
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dispiay of printing materials and sensitised paper from 
some as light as 40 grammes per square metre to those 
of 175 grammes per square metre. There are also 
opaque cloth, handkerchief cloth, paper mounted on 
cotton and brown holland, sensitised tracing cloth, 
and transparent paper, &c. These material give 
positive photo prints, which are true to scale, because 
of the fact that they are not washed, dried, or sponged 
over. They produce black or brown line prints on a 
definitely unchanging white background, and the 
prints are fast to brilliant sunlight and do not become 
brittle. They can easily be corrected: 

The developing machine which we illustrate is a 
development of the one which we described in ‘con- 
nection with the Shipping and Engineering Exhibi- 
tion of 1929, and depends for its action on the expo- 
sure of the print to ammonia fumes. The exposed, 
but undeveloped print, is carried over a perforated 
plate by means of an endless rubber belt, and beneath 
this plate are three warming elements. The print is 
developed in transit through the machine by mere 
contact with warm ammonia vapour. Special 
features of the machine are the short traverse through 
the machine, which provides quick delivery of fully 
developed and fixed Ozalid prints, and the small 
space occupied by the machine, which is only one- 
third of that needed for a combined washing and 
drying machine. The running cost is also lower, 
as the all-in running cost of the “ Precision ’’ power 
developer, inclusive of current and ammonia, is less 
than ls. per full eight-hour working day. 


Davip LANDALE. 


There are two novelties on the stand of Mr. David 
Landale, 36, Great King-street, Edinburgh, 3. One 














FiG. 10—PORTABLE SAW—LANDALE 


is the portable electric hand saw, shown in Fig. 10, 
and the other is a new rice mill. 

The saw is 8in. in diameter and is driven at a 
speed of 4000 revolutions per minute by a } horse- 
power universal motor. It has a maximum depth of 
cut of 2in., and the total weight is only 17lb. The 
saw blade is at all times completely guarded by a 
swinging guard, which automatically covers the blade 
as soon as the cut is finished. It is fitted with a 
riving knife, to prevent the blade from jamming, and 
also with a ripping guide which enables any width to 
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removing the husk, and separating the grain simul- 
taneously. At the top of the machine there is a 
sheet steel hopper, which is collapsible for ease in 
packing, and is arranged at a convenient height 
for filling. It feeds on to a combined riddle and feed 
regulator, consisting of two trays of perforated sheet, 
so arranged that the first retains all matter larger 
than paddy, but allows the paddy to fall through on 
to the second, which passes all matter smaller than 
paddy and feeds the paddy to the hulling space. 
Hulling is carried out between two discs of emery- 
cement composition, contained in a dustproof cast 
iron casing, the upper disc being fixed, whilst the 
lower disc revolves on a vertical spindle driven by a 
spiral gear contained in an oil-tight casing, embodied 
as an integral part of the main casing. Both discs 
are the same, the upper or fixed disc being attached 
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FiG. 13—MOULDING MACHINE—PNEULEC 


to the cover by means of three screws which serve to 
adjust the hulling space, and the lower or revolving 
disc is secured to the spindle by means of a nut which 
facilitates removal. 

The vertical and horizontal spindles are carried on 
ball bearings contained in the casing and are auto- 
matically splash lubricated. A hand wheel is mounted 
on the horizontal spindle, fitted with a ratchet to 
prevent the disc from being rotated in the wrong 
direction, and to avoid damage through the sudden 
stoppage of the hand wheel. A tapping rod, operated 
from the circumference of the hand wheel gives the 
required movement to the riddle. A fan mounted 
beneath the revolving disc draws a current of air 
through an aspirator attached to the huller outlet, 
and separates the husk from the rice as it is hulled. 
The husk is discharged at a separate outlet, leaving the 
product of the machine free from husk or dust, ready 
for use. 


PNEULEC, LTD. 


Pneulec, Ltd., of 
Birmingham, is 


A new moulding machine, by 
Mafeking-road, Smethwick, near 





draw cylinder reaches its lowest position, the bottom 
board comes into contact with the roll-off arrange- 
ment. The mould is then rolled automatically on 
to the length of conveyor without handling. With 
this attachment, the machine is a complete unit, 
and there is no time lost waiting for the crane to 
remove moulds before the operation can be repeated. 

The bumper portion of the machine is claimed to 
have a jarring capacity of 20 to 40 per cent. more 
per cylinder inch than other makes of moulding 
machines. As the engravings show, the table 
and base are the same size, and impact is made 
over the whole area, giving uniform density of blow 
in every position. There is no metallic shock, 
rebound, spring, or wobble, and the beat of the 
bump is claimed to be always regular, irrespective 
of the length of time the machine has been in opera- 
tion. The capabilities of these machines may be 
gauged from the fact that they are being used for 
jarring pipes 16ft. long on end. 

Another important feature of these bumpers is 
the mechanical foundation. The bumper proper 
sits on a sub-base—see Fig. 11— having special 
shock-absorbing material enclosed, which, by isolating 
the machine, prevents floor shock, without interfering 
with the efficiency and intensity of the jolt. Rolling- 
over and pattern-drawing are oil-controlled. 

Another machine on this stand is a squeeze strip 
magnetic moulder, which takes power direct from 
the D.C. mains and requires neither compressor nor 
hydraulic equipment. Magnetic machines are, it is 
said, the most economical power squeeze moulding 
machines, both with regard to power consumption 
and upkeep. The makers tell us that for making 
255 complete moulds, or 510 half-moulds, 19in. by 


FiG. 14—SAND MIXING MILL--PNEULEC 


l4in., the power consumption was only 14 kW, and 
this included power for a pair of SS. 324 machines, 
electric vibrators and pattern plate heaters. The 
machine exhibited is an SS. 486, capable of 
taking a box up to 486 square inches. With the 
corner guide rod principle employed, true alignment 
between the pattern and box during stripping is 
assured. 

The sand mixing mill shown in Fig. 14 was 
demonstrated at the 1933 Fair for the first time. On 
the present occasion, however, it is equipped with a 
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FIGS. 11 AND 12—JAR ROLL-OVER MOULDING MACHINE-—-PNEULEC 


be ripped off accurately. The operating switch is 
arranged in the handle. It is claimed that the saw 
will rip 2ft. of 14in. whitewood in 55 sec. 

The rice mill is intended for working by hand, but 
oan, of course, be driven by a motor if it is so desired. 
It performs all three operations of cleaning the paddy, 


illustrated by Figs. 11, 12 and 13. It is of the jar 
roll-over type, and has a table 26in. by 42in., and 
is equipped with pneumatic clamps for holding the 
mould during rolling over, and also an automatic 
roll-off and length of gravity roller conveyor. The 
latter is arranged in such a way that as the pattern- 


bucket loader and a new disintegrator. The beaters 
of the mill are positively driven. The combination 
of runner, beaters, and ploughs provides a good mixing 
action, and permits of adjustment in the balance of 
kneading and mixing actions according to require- 
ments. The company is also showing some other 
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sand-preparing machines that are familiar to our 
readers, and a 3ft. 6in. diameter cupola. 


PARKER, WINDER AND ACHURCH, LTD. 


The firm of Parker, Winder and Achurch, Ltd., 
Broad-street, Birmingham, has several stands at 
the Fair, but that with which we are chiefly con- 
cerned is one displaying a series of automatic oil 
burners for raising steam and for domestic heating. 
That which we illustrate in Fig. 15 is one of the 
smaller sizes, intended for giving from 76,000 to 
200,000 B.Th.U. per hour, but they are made as large 
as for 2,000,000 units per hour. 

The oil is sprayed into the furnace by a small 


through in being converted into wire. It takes the 
form of a series of sections showing the successive 
deformations to which the material is subjected 
during the process of reduction and demonstrates 
plainly how that process is not merely one of reduction 
of cross section, but includes a kneading that ensures 
the homogeneity of the final wire rod. The evolution 
of the sequence of passes, through rolls, which has 
resulted in this procedure, is an art that is known 
to only a few, but the result is conclusive. 

The company is showing not only wire and wire 
rope, made of steel, aluminium, copper and alloys, 
but also strip metal and wires of special section. 





The barbed wire and fencing wire shown is galvanised 


the scientific trend towards balanced food values, 
proportioning of the materials by weight is becoming 
very important, and the same can be said of many 
other materials, chemicals, powders, &c. Appre- 
ciating the importance of this phase in the process: 
of manufacture, Henry Simon, Ltd., has developed 
a system of automatically proportioning by weight, 
and the installation working on the stand is designed 
to show how the work is performed.. A typical 
system comprises a battery of specially designed elec- 
trically synchronised automatic weighing machines, 
similar to that illustrated in Fig. 18, which may be 
either fixed or portable, an electro-magnetic totaliser, 
and, where required, a pre-setting control unit which 





























Fic. 15—OlL BURNER—PARKER, 


rotary pump, which is driven by an electric motor 
that also works the fan for the air supply. On the 
suction side of the pump there is a by-pass valve con- 
trolled by a thermostat. Providing the mains switch 
is on, the mechanism is set working by the movement 
of the lever of the thermostat to a desired tempera- 
ture point for the room in which it is fixed. This 
action causes a heat element to be brought into play, 
which first provides electrical contact for ignition 
purposes. It then starts the motor, pump, and fan. 
When the flame has been properly established, the 
flue thermostat, which is fixed in the chimney, 
passes from the cold to the hot position, switching 
off ignition and leaving the plant running normally 


WINDER 


by the Silflex process, which assures that, even if the 
wire is bent round its own diameter, the zine will 
not crack or peel off. 

On the stand there is at work a wire-drawing 
machine, illustrated by Fig. 16, for breaking down 
wire in three passes. Its general construction will 
be appreciated by those of our readers who studied 
the notes on wire-drawing that appeared in a series of 
articles in THE ENGINEER beginning on July 18th, 
1924. 


Lip. 
An interesting working exhibit on the stand of 


HENRY Sruon, Ltp., AND TURBINE GEARS, 





Henry Simon, Ltd., and Turbine Gears, Ltd., of 











Fic. 16—WIRE-DRAWING MACHINE—WHITECROSS 


automatically cuts off the delivery when the quantity 
as pre-set has been weighed and delivered, and starts or 
stops any process or conveying units as required. 
The proportioning is carried out merely by placing 
weights on the weigh pans (denominated in percentages, 
the complement being equal to 100 per cent.), corre- 
sponding to the required percentage of the respective 
ingredients. The weighers can be tested for accuracy 
at any weighing, merely by lifting the compensating 
weight. Should the supply to any of the weighers 
run out, all the other weighers in the system are 
immediately stopped, so that there is no possibility 
of an incorrect blend. This new system should attract 
a good deal of attention, as the problem with which it 

















FIG. 17—SOAP PLODDER—SIMON 


until such time as the desired temperature is obtained, 
when the burner is shut down by the action of the 
thermostat. When the temperature of the room in 
which the thermostat is fixed declines 2 deg. below 
the desired level, the whole operation is repeated 
until the desired level is restored. When alternating 
current is available, the ignition spark is provided 
by a transformer, but for direct-current supplies a 
rotary converter is installed. The power consump- 
tion of the set illustrated is about 2-5 kW. 


THe Warrecross Company, Lip. 


A rather ingenious arrangement has been devised 
by the Whitecross Company, Ltd., of Warrington, 





to show the processes which a billet of steel passes 


Cheadle Heath, Stockport, is the “‘ Synchroweigh ” 
blending system, which demonstrates the firm’s 
recently developed method of blending materials by 
weight. In a number of industries the problem of 
mixing different materials in definite weight ratios 
is difficult of solution. It is generally realised that 
where materials of different values are blended or 
mixed it is important both from a technical and 
economic point of view that they should be propor- 
tioned by weight. In a great number of industries 
the proportioning is carried out either by hand weigh- 
ing, which is wasteful and unreliable, or through 
mechanical volume measurement, which suffers, 
of course, from the difficulty of providing for 
the variable densities of different materials. With 





Fic. 18—‘‘REFORM'’ AUTOMATIC WEIGHING MACHINE—SIMON 


dealsis one which concerns a large number of industries. 

Another working exhibit is the ‘ Reform” 
automatic feed stream control apparatus for applica- 
tion to bin outlets, spouts, conveyors, and the like. 
When a number of different materials are being mixed 
from running feeds, and where the failure of any of the 
sources of supply would spoil the ultimate blend, 
these units can be fitted to control the supplies. The 
control units are electrically synchronised and should 
any one feed fail, they immediately stop all the feeds, 
and at the same time indicate that the supply has 
been cut off. They may also be arranged to shut down 
any conveyors, feeders, or measurers, which are 
dealing with the materials. 

The firm is also exhibiting one of its standard 
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“Reform” automatic weighers, which are suit- 
able for weighing, delivering, and _ recording 
such materials as coal, minerals, grain, wheat 
products, powders, &c: The type exhibited will be 
fitted with a patent compensating device which 
ascertains and compensates for the amount in transit, 
and also has interlocking mechanism which locks 
the feed gate in the closed position during the delivery 
of the material from the bucket. 

Among the exhibits of soap-making machinery, 
there are a five-roller flaking mill, a soap plodder, 
and a soap powder mill. The flaking mill is used for 
the production of diamond-shaped soap flakes and 
comprises five water-cooled rolls carried in a heavy 

















FIG 19-SOAP-FLAKING MILL—SIMON 

cast iron frame. It is a particularly handsome 
machine, and has a big capacity. The plodder is 
employed for the compression of soap ribbons from 
the millmg machines into a solid bar suitable for 
shaping into soap tablets. A compressing worm 
into which the soap ribbons are fed forces the material 
through a perforated plate into a conical discharge 
piece. At the end of the latter there is an inter- 
changeable die which gives the shape of tablet 
required. The worm conveyor is surrounded by a 
water cooling chamber, and the discharge nozzle by 
a hot water chamber to soften the soap. The type of 





A wide range of gears made by Turbine Gears, 
Ltd., is also to be seen on the stand, together with 
examples of flexible couplings. 

THE LINER CONCRETE MACHINERY COMPANY. 

The rotary concrete mixer illustrated by Fig. 20 
is being exhibited by the Liner Concrete Machinery 
Company, of Glasshouse Bridge, City-road, Newcastle- 
on-Tyne. 

It is, it will be seen, of the rotary drum type, and 
is peculiar in that the drum is mounted on four 
rubber-tired rollers, instead of the usual iron ones. 
Two of these rollers are driven by the engine, and have 
sufficient grip to rotate the drum. In this way the 
usual gear ring is dispensed with, the machine runs 





Ackerman steering, and there is a capstan head on 
one of the driving shafts which can be used with a 
rope for manceuvring the machine. In the event 
of a breakdown of the driving mechanism, the 
drum can be turned by hand and unloaded so that 
the batch will not set inside. The machine is made in 
two sizes of 10/7 cubic feet and 14/10 cubic feet. 
The larger size is driven by an 8 horse-power engine, 
and will produce about 150 cubic yards of concrete 
a day. 


R. H. Neat anp Co., Lrp. 


All those interested in the smaller class of crane, 
and particularly those of the mobile variety, are 
certain to find objects of interest on the stand of 
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Fic. 21 


very quietly, and the drum can be easily lifted out 
of the machine. The transmission gearing is machine- 
cut throughout, and, instead of a clutch being incor- 
porated to allow the engine to be started, the drum is 
lifted off the driving rolls by a hand screw gear. 
The arrangement of the control lever for raising 














FIG. 20—-CONCRETE MIXER-—-LINER 


soap powder mill exhibited is widely employed for 
grinding up dried soap chips into a very fine powder. 
The fineness of the granulation is determined by a 
detachable screen through which the ground product 
passes out of the machine. The mill is particularly 
accessible, is very strongly constructed, and is fitted 
with heavy type ball bearings. It has also been 
successfully applied to other industries for grinding 
other materials. The plodder and the mill are illus- 
trated in Figs. 17 and 19 respectively. 





and lowering the hopper is novel, in that the braking 
position is at the centre of its movements, while the 
hoisting and lowering positions are at opposite ends 
of the sector. In this way the pause when the hopper 
is out of control, when changing from hoisting to 
lowering, is almost entirely eliminated. The water 
tank is equipped with a device, including a graduated 
quadrant, in which a peg can be inserted and so 
ensure that any predetermined quantity of water is 
added to each batch. The carriage is fitted with 








1 TON MOBILE CRANE--NEAL 


R. H. Neal and Co., Ltd., of Ealing, London. The 
cranes made by this firm are manufactured in a range 
of sizes from 6 cwt. to 3 tons. Nearly all the different 
types and sizes can be arranged upon a variety of 
mountings suitable for work on rails, on the road, 
for cross-country work on caterpillars, &c. A 1-ton 
mobile unit on solid rubber tires is illustrated by the 
engraving, Fig. 21. It has full circle slewing, and 
is rated to lift 1 ton at 8ft. radius, and has a derricking 
jib for lifting smaller loads at greater radii. Half a 
ton can be handled at 12ft. radius. Either a Lister 
oil engine or a Ford ** Y ”’ industrial petrol engine can 
be fitted as the driving unit. Through special 
clutches of a type which we have mentioned on other 
occasions, the power is transmitted to the hoisting, 
slewing, and travelling gear. All controls are inde- 
pendently operated from the driver’s seat. The 














FiG. 22—DIAPHRAGM PUMP —-NEAL 


slewing, which is also operated, of course, from the 
driver’s seat, allows the crane to be steered in a 
normal manner irrespective of the position of the 
superstructure. The general compactness of the 
whole design may be judged from the fact that the 
tail radius is only 4ft. 6in. At the Exhibition the 
crane is shown working a small single-line grab of 
one-sixth cubic yard capacity. 

A detail that will attract attention is the hinged 
extension mast fitted to the 6cwt. model. It is 
claimed that this improvement enables the driver to 
erect the mast from the horizontal position on the 
ground to the vertical position in a matter of a few 
seconds. 

The “Kapid Straightflow” diaphragm pump, 
illustrated in Fig. 22, is a new production of the 
firm. As will be seen from the engraving, a diaphragm 
pump is mounted on a suitable carriage in conjunc- 
tion with the engine. The latter is of the Bamford 
horizontal, hopper-cooled type, and may be, according 
to the duty of the pump, of 2, 3, or 4 H.P. It drives 
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the pump through spur and pinion gearing. The 
capacity of a 3in. pump outfit lies between 2500 and 
5000 gallons per hour, according to the lift required. 
The water can be discharged under pressure, and it 
is, therefore, possible to deliver through a pipe line 
and throw the water well clear of the pump when 
draining an excavation or the like. The pump is 
capable of drawing from a depth of 25ft., and deliver- 
ing against a discharge head of 25ft. 
THE ReEcorp ELEectricaL Company, Lrp. 

The Record Electrical Company, of Broadheath, 

Altrincham, Cheshire, is showing many of its standard 


products, such as voltmeters and ammeters and insu- 
lation testing sets, but exhibits of outstanding interest 


are electric tachometers designed for all purposes, of 


which examples of the aircraft, industrial, and marine 
instruments are shown. In each case the equipment 
consists of two units, a transmitter which generates a 
voltage proportional to the speed of the rotating 
body to which it is coupled, and an indicator which 





well known to our readers and scarcely call for 
description. A product which is, perhaps, less 
familiar is a new 1}-gallon self-contained water 
heater. It is designed to operate as a non-pressure 
unit connected directly to the mains supply, and 
from its copper container it supplies fresh water for 
every culinary purpose. Immersion heaters for the 
conversion of existing non-electric hot water systems 
by their immersion in the storage tank are shown. 
These are simple immersion heaters for horizontal 
mounting, and circulating units for introduction 
into the top of the tank. Both types can be thermo- 
statically controlled, and an interesting development 
in connection with the circulator type of unit is the 
thermolator, which is a self-contained, thermostatic- 
ally-controlled circulator for converting any hot water 
system into an automatic electrically operated one. 

A new electric fire exhibited is the ‘‘ Glowera ”’ 
fire, in which the heat-reflecting parabola is combined 
with a warmly attractive glow obtained by the use 
of a lamp in conjunction with filters and a reflector 














Fic. 23--ELECTRICAL TACHOMETERS 


may be placed at any distance from the transmitter. 
In the illustration Fig. 23 the transmitter is shown 
between two indicators with different types of scales 
giving miles per hour. Any’standard type of indicator 
may be used, but the makers’ “ Cirscale ’’ instruments 
are recommended, as the scale length is considerably 
greater than that of an ordinary instrumerft, as indi- 
cated on the right of Fig. 23. There is a collection of 
portable precision electric tachometers for testing 
the accuracy of existing tachometers. The instru- 
ments consist of a light-weight hand generator with a 
separate indicator fitted in a portable teak case. 


FERRANTI, Lip. 


Some of the electrical instruments exhibited by 
Ferranti, Ltd., of Hollinwood, correspond with 
those shown at the Physical Society’s Exhibition, 
and scarcely call for attention now. The new poly- 
phase kilowatt-hour meter, shown in Fig. 24, how- 
ever, is worthy of mention. In the construction 
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FIG. 24—-POLYPHASE KILOWATT-HOUR METER 
FERRANTI 


of this meter, use is made of a special disc with an 
insulated centre and only one disc is needed for a meter 
of two or three elements which are suitably spaced 
around it. The advantages are a reduction in the 
weight and bulk, while the light weight of the move- 
ment results in minimum wear of the jewel and 
pivot. The spacing of the elements, also, results in 
a much smaller out-of-balance pull on the rotor. 
It is said that the meter has an exceptionally good 
accuracy curve, and the interaction between the 
elements is negligible. A terminal splitter block 
used in connection with the Ferranti “‘ FL” type 


single-phase meter eliminates the difficulty experi- 
enced in the bunching of several circuits into the 
meter terminals, and connections to lighting, heating, 
and cooking circuits on one meter can be made with 
ease. 

Voltage regulators, static balancers, and surge 
These, however, are now 


absorbers are also shown. 








RECORD 


composed of beaten copper. Another addition to 
the range of Ferranti fires is the ‘‘ Minera” model, 
made in capacities from 750 watts loading with a 
single bar up to 2 kW with two bars. Electric clocks 
and wireless sets constitute other exhibits. 


HotmMAN Bros., Lip. 


The stand of Holman Bros., Ltd., Camborne, 
Cornwall, is, as might be expected, devoted largely 
to mining machinery, such as rock drills, hoists, and 
air compressors. 

There are, for instance, an electrically driven air 
compressor, capable of delivering 170 cubic feet of 
air per minute when running at 750 revolutions per 
minute, and a Diesel-driven set of 130 cubic feet 


capacity. 
The Holman rock drill is too familiar to need 
comment. There are also pneumatic chippers 


ranging in weight from 7} lb. up to 12} lb., together 
with riveters capable of closing hot rivets up to lin. 
in diameter. 

A new type of pneumatic drill which is being shown 
on this stand illustrated by Fig. 25. In it 
a rotary type motor is used and the 


is 


of vane 


from the pressure air. The drill socket is made 
separate from the planetary cage so that it can be 
easily replaced when worn. 


Precson Lrp. 


Several forms of screening plant are shown on the 
stand of Pegson Ltd., Coalville, Leicestershire, 
together with a power-driven rammer, operated by an 
internal combustion cylinder, for the consolidation of 
the back filling of trenches and such work. We have 
dealt with this machine in the past, and will there- 
fore confine ourselves at the moment to the de- 
breezing screen, illustrated in Fig. 26. 

This screen is intended to be arranged beneath the 














Fic. 26—DE-BREEZING SCREEN--PEGSON 


outlet from hoppers used for the storage of coke and 
to take out the fine stuff which is inevitably made in 
the hopper by the movement of the coke, regardless 
of the effectiveness with which it is classified before 
it is put in the hopper. The screen shown has an 
area of 3ft. by lft. 9in. and is exhibited working in 
connection with a bagging chute. 

This sereen is intended to be mounted on overhead 
rails beneath a row of hoppers, and is run under any 
hopper from which a supply may be required. It 
then passes to the bagging chute all material of the 
required size, but screens out any fines. It has an 
output large enough to keep a man continuously busy 
handling the bags. 





The vibrating unit of the screen is composed of a 

















Fic. 25--Two SIZES OF “ ROTODRILL "’ PNEUMATIC DRILL-—-HOLMAN 


vanes are prevented from rubbing with undue 
centrifugal force on the casing and thus producing 
friction. In the case of the smaller machine illustrated 
the gearing for driving the drilling spindle is offset, so 
that the drill can be got close up into corners. A 
governor valve is fitted in the air inlet and prevents 
the motor racing when the load is removed. The 
machine is powerful enough to drill holes up to }in. 
diameter in steel. It weighs 10} Ib. The larger 
machine will drill up to Ijin. and weighs 27 lb. 
It has reduction gearing of the planetary type, which 
is lubricated by means of a grease gun. The rotating 
parts are all mounted on ball, roller, or needle bear- 
ings, and in order to prevent corrosion caused by the 
condensation of moisture the bearings are isolated 








heavy steel shaft, at either end of which are two sets 
of roller bearings. The centre races of each of these 
bearings are excentric, and the races are keyed to the 
shaft so that the excentrics are diametrically opposed. 
Heavy cast steel brackets equipped with oversize 
roller bearings transmit the motion from the excen- 
trics to the screen frames. The steel shaft is mounted 
at either end in a roller bearing ; special housing and 
piston ring seals protect all bearings, both from dust 
and grit and from loss of lubricant. The shaft is 
driven at a speed of from 1400 to 1800 r.p.m. and 
imparts an elliptical rolling movement to the screen 
of about }in. amplitude, which effectively keeps the 
material moving. The wire mesh, or “ cloth,” of the 
screening surface is attached to angle irons that are 
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bolted to the frame, so that replacements can be 
earried out expeditiously. 

In another form of screen the vibratory action is 
produced by a shaft carrying two out-of-balance 
weights, which is mounted on the screen itself and is 
driven by belting. There is also on this stand a 
vibrating table for consolidating pre-cast concrete 
slabs and similar work. 

EVERSHED AHD VIGNOLES. 

Most of the instruments exhibited by Evershed 
and Vignoles, Ltd., of Acton-lane Works, Chiswick, 
such as the megger capacity meter, the recording 
megger insulation tester, the megger circuit tester, 
and the Evershed self-protecting leakage indicator, 
are familiar to our readers. Some of them were 
described in our recent articles on the Physical 
Society’s Exhibition ; others have been described on 
other occasions. Reference may be made, however, 
to the firm’s automatic plumb-bob bore-hole level 
indicator, which provides an accurate and simple 
method of measuring the depth of water in deep wells 
or bore-holes. A small electrical element is lowered 
into the well by means of a two-core cable wound on 
a motor-driven drum. The motor is controlled by 
the element on the water line, so that as the level 
alters it either pays out or winds up the cable. The 
indicator and recorder are mechanically connected 
to the cable drum, so that a positive measurement of 
the length of cable and therefore of the level of the 
water below the floor or other datum is obtained. 


THE CAMBRIDGE INSTRUMENT COMPANY. 


Among the new instruments exhibited by the Cam- 
bridge Instrument Company, of 45, Grosvenor-place, 
S.W.1, are examples of improved mercury in steel 














FiG. 27—-PORTABLE PRESSURE RECORDER-- 
CAMBRIDGE 


indicating and recording thermometers, large-dia- 
meter chart recorders for pressure and humidity, 
new desjgns of temperature controllers, a portable 
pressure recorder and a new CO indicating outfit for 
measuring small percentages of carbon monoxide gas 
in tunnels and mines. The mercury in steel instru- 
ments are a development of the standard Cambridge 
index thermometers and thermographs. The prin- 
cipal improvements lie in the bulb construction, the 
capillary tubing and the Bourdon tube, and in the 
adaptation of the instruments for mercury vapour 
thermometry, enabling them to be used for tempera- 
tures up to 700 deg. Cent. or under certain conditions 
for temperatures up to 800 deg. Cent. By adopting a 
new and patented method of construction the Cam- 
bridge Company claims to have succeeded in making 
fine-bore capillary tubing of such a nature that 
errors over long lengths are negligible. 

Instruments can be supplied fitted with up to 
120ft. of capillary tubing without any means of com- 
pensation for temperature errors. Other improve- 
ments in the internal mechanism have led to increased 
robustness and freedom from liability to derangement. 

The new indicating thermometers shown are fitted 
in strong pressed steel cases for wall or panel mounting 
and are supplied with dials 8in. or 13in. in diameter. 
The recording thermometers or thermographs also 
have pressed steel cases and charts with a working 
diameter of 10in. or l}in. larger than formerly. The 
pen projects downwards from the top of the chart, 
thus avoiding the possibility of ink running down 
the pen and corroding the mechanism. Similar 
recorders with 10in. charts are exhibited for recording 
pressure, humidity, and the time of operations of 
mechanisms, &c. Two or three-pen recorders are 





made, giving records of different temperatures or of 
temperature and other conditions on a single chart. 
Examples are shown of indicating and recording 
thermometers fitted with adjustable contacts for 
operating alarms or automatically to control the 
temperature being measured. Another exhibit is the 
new portable pressure recorder, shown in Fig. 27, 
which is a compact and handy instrument for use in 
water and gasworks in which it is desirable to obtain 
records of occasional tests taken of pressure or 
vacua at different points. 

The new CO, metering unit, shown in Fig. 28, is for 














FIG. 28--CO2 METERING UNIT—CAMBRIDGE 
dealing with boiler flue gases. It operates in accord- 
ance with the Cambridge electric method and is 
devoid of chemicals and delicate glass work. The CO, 
meter is combined with a bubbler and aspirator in a 
manner which prevents the possibility of splashing 
or flooding the meter. Choking of the bubbler is 
also avoided. The bubbler is carried in a robust 
cylindrical glass vessel, through which the action is 
clearly visible. The bubbler can be dismantled for 
cleaning in a few seconds. 


Piatt Bros. ano Co., LTp. 


A wide variety of products is being exhibited by 
Platt Bros. and Co., Ltd., of Hartford Works, Oldham. 
It ranges from colliery equipment, through friction 











Fic. 29--HELE-SHAW CLUTCH PLATT 


clutches and electro-plating work, to cast iron road 
surfaces. 

The Hele-Shaw clutch, which we illustrate in 
Fig. 29, is, of course, a well-established type and is 
applied to a great variety of purposes. It comprises 
a series of thin steel discs, which are alternately fixed 
to the driving and the driven shafts. The discs are 
indented with an annular V groove and they all nest 
closely together. Axial pressure applied by a loose 
plate worked by bell cranks clamps the plates together 
and transmits the drive with a soft and easy start. 
It is, by the way, essential that the plates should be 





thoroughly lubricated with a thin oil. One of these 
clutches is shown in section on the stand so that its 
action may be observed. Another type of clutch 
shown on this stand is of the centrifugal type, intended 
to allow A.C. motors to acquire a working speed 
before they pick up the load. It is of very simple 
construction and has four slippers, which can be 
adjusted by means of a spring to allow the motor to 
run up to any predetermined speed, up to 75 per cent. 
of the full running speed, before taking the load. 

There are also some pit tubs made of pressed steel, 
some lamp standards, and the cast iron road surfacing 
already mentioned. The blocks are 11}in. square and 
weigh 20 lb. each. They are intended to be laid on a 
concrete foundation in a bituminous composition 
about jin. thick, which squeezes up into the inter- 
stices and binds them together. The surface is formed 
with an irregular studding to give a grip to vehicle 
wheels. The studs are fin. high and are alternately 
lin. square and jin. square. The smaller studs are 
slightly rounded on the top so as to facilitate an easy 
purchase over the full side of the larger studs. Tests 
carried out by the Manchester College of Technology 
show that these paving blocks will carry a load of 
100 tons without breaking. 


THE RoTOPLUNGE Pump Company, LTD. 


On the stand of T. H. and J. Daniels, Ltd., there is 
shown by the Rotoplunge Pump Company, Ltd., 
an automatic, variable-stroke, rotary pump, specially 
arranged for dealing with fuel oil. The set is illus- 
trated in Fig. 30. A Hagan regulator, made by 
James Gordon and Co., Ltd., is fitted to alter the 
stroke of the pump in accordance with the demands 
of the boiler to the burners of which the pump is 
supplying the oil. 

Before describing the arrangement of the pump 











Fic. 30—VARIABLE STROKE PUMP WITH AUTOMATIC 
CONTROL—ROTOPLUNGE 


and the regulator, it is of interest to consider 
the advantages claimed for the arrangement. 
The makers believe that when the delivery of a 
constant-stroke pump is adjusted to suit the output 
requirements by relief valves which by-pass some of 
the oil, depreciation of the oil occurs owing to its 
constant circulation and churning. Of course, this 
disadvantage could be overcome by including some 
means of varying the speed of the prime mover. But 
for that purpose costly and heavy gear, it is suggested, 
would be necessary, whereas, by giving the pump a 
variable stroke and running it at constant speed, 
there is no waste of power in delivering unwanted 
fuel against a pressure set by the relief valve, and a 
high efficiency may be obtained. 

We need say little about the pump, which, except 
for the variable stroke feature, is of the standard 
Rotoplunge design. It has reciprocating plungers, 
rotary motion, and no valves. The variable stroke 
is obtained by means of a double excentric, and in 
the engraving the two arms connecting the two 
excentrics to the Hagan regulator can just be dis- 
cerned. The latter maintains constant the delivery 
pressure of the pump. Operated by the expansion 
and contraction of a metal bellows device, which 
detects small variations in delivery pressure, there 
is a relay valve. This valve controls the movements 
of a power piston, which is connected to the pump 
by the levers already mentioned above, and thereby 
alters the stroke of the pump. Admission of fluid 
pressure to either side of the power piston is, of course, 
the duty of the control relay valve, and suitable 
compensating devices are incorporated in the design 
to ensure that changes shall be gradual and that there 
shall be no possibility of hunting. 

















rete | 


a) 


a 





























t i _ ; 
. H ‘ , . 

: : : 2 : 

‘ y j - . ‘ * ' 

: 4 
' 
: t 
‘ : : i . 
. 
j . 
2 . ‘ P - 
: i R ‘ s . ] z : 
by ‘ if ied i De je Spas 3 r Se t at . : 
s bs * ° 3 = a ¥ “ : 4 . ; 
*. * 
a < = f f a ie? ‘ : ‘ e 
o a s 
s | e s que ze 3 ‘ * : a . 2. . $ 
t 7 
* o tS + ’ * 
- 2 4 * % 5 : * x : x } 
. : 4 cite 
hi i “A ie . . . * . co Man cts x 
; . a * . . ei i 3 . ; : : 
f is Be 
: ; 
; ‘ : . 4 ? x an - ‘1 ‘ ‘ ‘ ‘ 
. ; ‘ : : : ¢ : 4 . i 
¥ r * 
i Se aig 
. 4 : 
. ; j 
: ! : . . . : - ; ’ ‘ . : ar : 
“ 
= > : 
a 
ee * ! ; i a - . . 
: - iy i fi ae * % : ‘ ‘ 
/ ‘ * . : 3 : . . . ‘i 3 x > . 
‘ Z a : : : is ; . ie : 5 5 - “ : ae : ; * e iy : r ee. i 3 oF 
. » . ¢ ‘ 














Marca 2, 1934 


THE ENGINEER 


217 








A Seven-Day Journal 


The New Chelsea Suspension Bridge. 


As recorded in a Journal note of November 10th, 
1933, the London County Council has decided to 
undertake the reconstruction of Chelsea Bridge to 
carry four lines of traffic, at a cost of £480,000. 
The plans, which have been prepared by Messrs. 
Rendel, Palmer and ‘Tritton, of Westminster, have 
now been submitted to the Royal Fine Art Com- 
mission by the L.C.C. Improvements Committee, 
and general agreement has been reached on a design 
for a steel suspension bridge with river piers and 
abutments of granite. The total span of the bridge 
will be 700ft., the central span over the navigable 
water being 332ft., with two shore spans each of 
about 163ft. clear. The bridge will have a 40ft. 
carriageway, sufficient for four lines of traffic with 
two footways each 12ft. wide at the centre span and 
about 14ft. wide at the shore spans. In getting out 
the new design, lightness and simplicity in the steel- 
work has been carefully considered, and all archi- 
tectural features not required for structural reasons 
have been avoided. Certain outstanding details 
remain to be decided, such as the design of lamps and 
iron baiustrading, and the colour of the steelwork. 
The Royal Fine Art Commission has intimated its 
willingness to offer advice on these points at a later 
date if required. At its meeting on Tuesday, February 
20th, the London County Council adopted the 
recommendations above referred to, and expressed 
its thanks to the Royal Fine Art Commission for the 
assistance which had been given. 


British Corporation Register. 


REFERENCE to some important developments in 
shipbuilding which had taken place in the quietest 
shipbuilding year of the century were made in 
Glasgow on Wednesday last by Mr. Robert Clark, 
chairman of the Corporation, and Mr. Maurice Denny, 
chairman of the Technical Committee, at the annual 
meeting of the British Corporation Register of Ship- 
ping and Aircraft. Mr. Clark stated that the Cor- 
poration’s share of last year’s tonnage, amounting to 
66,000, gave it more than twice the tonnage on hand | 
twelve months ago, while the orders since placed and | 
in prospect, together with the spirit of confidence 
which appeared to be growing, seemed to justify the 
belief that output had really passed its lowest point 
and was on the up grade. With regard to tramp 
steamer design, the Corporation could justly claim, 
he said, that the improvement in structural value of 
each ton of steel, which at its instance had been 
realised during the last forty years, represented a 
gigantic gain to shipowners when expressed in capital 
value. That work of improvement was never allowed 
to stand still, and it was evidenced in the issue of 
periodical amendments to the rules, such as the recent 
alternative method of reinforcing the bottom of a 
ship against slamming. Reference was made by both 
Mr. Clark and Mr. Maurice Denny to the rapid 
headway made in ship welding construction. The 
welded barge ‘ Peter G. Campbell” had proved 
remarkably suitable for Canadian canal and lock 
service, and the new Forth ferry boats ‘‘ Robert the 
Bruce’ and “ Queen Margaret ’’ were further fine 
examples of entirely welded ships built to British 
Corporation class. Speaking on the work of the Joint 
Aircraft Committee, of which he is chairman, Mr. 
Denny said that the Committee was now handling 
mo e work than was represented by the combined 
total of the work done by the British Corporation 
Register and Lloyd’s Register before the Committee 
was formed. Not only was the Committee empowered 
by the Air Ministry to deal with private owners’ 
aircraft, but also all club aircraft which were not used 
by passengers paying fares, and all training school 
machines for the Royal Air Force Reserve. 


A British Shipping Policy. 


In answer to the Government’s desire for a united 
policy on the part of the British shipping industry as 
a whole, a statement under the signatures of the 
President of the Chamber of Shipping and the Chair- 
man of the Liverpool Steam Ship Owners’ Association 
has been placed before the President of the Board of 
Trade. It calls upon the Government to intensify 
its activity with all possible despatch in the negotia- 
tion of new or revised treaties and trade agreements 
on agreed lines, which will enable creditor nations to 
take payment from their debtors and thereby to 
rsetore the circle of world trade. Every effort, it 
states, should be made to convince the world’s 
chief creditors that they cannot be paid either for 
debts or exports of goods and services unless they 
will accept payment in foreign goods and services. 
The suggestion is further made that the Government 
after consultation with the Dominions should 
announce that Imperial preferences will be enjoyed 
only by goods imported in ships belonging to countries 
which give fair play to British exports and British 
shipping as indicated atove; and that, pending the 
revival of trade and the effective operation of the 
ahove measures, subsidy will, where necessary, be 





met by subsidy. Accordingly, when any section of 
the British mercantile marine can show that a tem- 
porary subsidy is necessary and will ensure its pre- 
servation for the time, H.M. Government should 
favourably consider the granting of such a subsidy, 
taking care not to prejudice other sections of British 
shipping thereby. In its desire to help the industry in 
a crisis the Government, it is suggested, should study 
and should prune the various burdens of taxation 
and regulation which have been laid upon British 
shipping over periods of prosperous trade. 


The Retirement of Mr. Basil H. Joy. 


Many of our readers will learn with regret of 
Mr. Basil Joy’s retirement from the secretaryship of 
the Institution of Automobile Engineers on grounds 
of health. Mr. Joy, who has been associated with 
the Institution for about thirty years, was born 
on March 9th, 1871, at Saltburn, in Yorkshire. He 
was educated at Aldenham School, and then became 
a pupil in the office of his father, David Joy. After 
two years he went to the Albert Dock Engine Works 
for shop experience, and later to Thornycroft and 
Co., Ltd., at Chiswick, for drawing-office experience. 
He then returned to his father’s office, and through 
the instrumentality of Mr. F. R. Simms was 
appointed assistant to Claud Johnson for the Motor 
Car Trial held at Richmond in 1899. In the next 
year he assisted Claud Johnson in the Thousand 
Miles Trial round Enzland and also in the Scottish 
Trials. He was then appointed manager of the Simms 
Manufacturing Company, when he took part as a 
competitor in the Crystal Palace Trials, and was 
appointed Technical Secretary of the A.C.G.B.I., as 
the R.A.C. then was, in which capacity he was 
personally responsible for many important trials. 
His love for the water no doubt influenced him in 
accepting the appointment of manager of Simpson, 
Strickland and Co., Ltd., the launch builders at Dart- 
mouth, which, unfortunately, he had to give up for 
reasons of health. He returned to London, and in 
1910 was appointed part-time_secretary of the I.A.E. 
For many years he was a frequent, valued contributor 
to THe Enorneer, and in February, 1918, he was 
appointed the Manazer of THE ENGINEER, a position 
which he continued to hold with success until 
December, 1919. In 1920 he was appointed full-time 
secretary of the Institution, and from this position 
he has just retired. We join with a wide circle of 
friends in wishing him a speedy return to health. 


The New Cunarder. 


In the House of Commons on Thursday, February 
22nd, Mr. Neville Chamberlain, the Chancellor of the 
Exchequer, introduced a resolution authorising the 
introduction of a Bill which would empower the 
Treasury to advance a sum not exceeding £9,500,000 
to the Cunard Steamship Company and the Oceanic 
Steam Navigation Company in connection with the 
completion of the new Cunarder, “‘ No. 534,” and for 
the purpose, if necessary, of constructing a comple- 
mentary ship. The details of the scheme were set 
forth in our leading article of February 16th. The 
resolution was passed without a division. In support- 
ing the resolution, Mr. Chamberlain said that the 
whole transaction was one of an unusual character, 
but that the circumstances were unusual. The final 
result was extremely creditable to the two companies, 
and to the creditors themselves, and one which 
he believed, in the long run, would prove highly 
satisfactory to the nation. Referring to the possi- 
bility of a second ship, Mr. Chamberlain said that 
it was extremely likely that the company might 
find it necessary to run two ships in order to make 
the first ship pay, while it was also conceivable that 
two smaller ships might be built instead of another 
big one. 


Science and the Nation. 


Some aspects of the work of the Association of 
Scientific Workers, whose office is at 70, Victoria- 
street, London, S.W.1, were dealt with in our Journal 
note of November 24th last, but a fuller account 
of the work of the Association is given in the annual 
report of the Executive Committee, which was 
presented to the Council at the annual meeting held 
on Saturday last, February 24th. The report states 
that the year under review was one of continued 
and increased activity. The outstanding special 
work undertaken, apart from the considerable 
amount of routine work concerning the professional 
and private interests of the members, was the com- 
pletion of negotiations with the British Science 
juild for the formation of a national parliamentary 
science committee. A committee has been set up 
and the support of twelve of our leading institutions 
has been obtained. The Chairman of the Committee 
is Commander Bernacchi, a member of the Council 
of Management of the British Science Guild; the 
Vice-chairman is Professor B. W. Holman, and the 
joint hon. secretaries are Mr. Albert Howard, the 
hon. secretary of the British Science Guild, and Mr. 
H. W. J. Stone, hon. organising secretary of the 
Guild. The other members of the Executive are 
Sir James Henderson, Professor Miles Walker, 
Professor Blackman, and Mr. R. W. Western. The 
hope is expressed that the Committee will achieve 
permanence and become an effective instrument for 





increasing the influence of science in the affairs of 
the nation, and thereby increasing the prestige 
of members of the scientific profession. An important 
work is the compilation of a handbook of “ Extra- 
University Research in Pure and Applied Science,” 
in which data are given concerning commercial, 
endowed, and private research laboratories. It is 
hoped that this book will shortly be published. 


High-speed Rail Cars. 


THE very large number of members and guests 
over 150—who attended Monday’s meeting of the 
Engineers’ German Circle, to hear the lecture 
delivered by Reichsbahnoberrat Stroebe, of the 
German State Railways, Berlin, on “ Fast Diesel 
Railcars of the German State Railways,” was itself 
indicative of the interest in this subject. The lecturer 
described, by means of drawings and films, the build- 
ing and the operation of a 175 B.H.P. railcar, and 
the ‘“‘ Flying Hamburger,” which is equipped with 
two 410 B.H.P. Maybach engines and electric trans- 
mission. Interesting sections of the lecture were 
those which dealt with the methods of welding 
applied to coach-building work, the driving, and the 
signal controls; also the construction and working 
of the engines. We gathered from the lecturer that. 
although in the early months’ of service, a series of 
small defects had arisen, these had been immediately 
dealt with and had not recurred. The rumour that 
two specially designed locomotives under steam 
are kept at Berlin and Hamburg is untrue, although 
a standard express locomotive is always available 
for normal corridor express traffic. The general 
experience obtained in the Berlin-Hamburg service 
has been such as to warrant the adoption of a larger 
programme of fast railcars, which, in time, will be 
used on the company’s principal long-distance routes. 
The view of the company is that services in every 
way comparable with the seating accommodation 
and travelling comfort of a corridor express train 
should be offered by the new railcars. It seems likely 
also, that the scheduled times of the railcars will 
be cut down to 50 or 60 per cent. of the times now 
required for the heavy steam trains. 


British Oil Burner Manufacturers’ 
Association, Ltd. 


As announced some time ago, an association has 
been formed of the various firms engaged in the 
manufacture of British oil-burning equipment, and 
on Wednesday, February 2lst, the first ordinary 
general meeting was held at the registered office of 
the British Oil Burner Manufacturers’ Association, 
Ltd., 1, 2 and 3, Oxford-court, Cannon-street, E.C.4. 
The development and the future activities of the 
Association -were discussed at some length, and a 
number of matters were referred to special com- 
mittees for consideration and report. Mr. F. H. 
Horton, of G. N. Haden and Sons, Ltd., was elected 
the president, and Mr. F. L. Bolt, of the Wallsend 
Slipway and Engineering Company, Ltd., and Mr. 
R. L. Nash, of the Clyde Oil Fuel System, Ltd., were 
appointed the vice-presidents. Other members of 
the Council are Mr. A. J. H. Binns, of Parker, Winder 
and Achurch, Ltd.; Mr. A. B. 8. Laidlaw, of Laidlaw, 
Drew and Co., Ltd.; Mr. O. Meikle, of the May Oil 
Burner (England), Ltd., and Mr. R. H. G. Sutton, of 
Urquhart’s, 1926, Ltd. The honorary secretary of the 
Association is Mr. W. A. Hubbard, of Combustion, Ltd. 


New Shipbuilding Orders. 


WE are able to state that the Chinese Government 
Purchasing Commission has placed orders in this 
country for four coasting steamers, each of 3200 tons 
deadweight carrying capacity, for the Chinese coast- 
ing trade. The ships will be constructed under the 
supervision of Sir. J. H. Biles and Co., of West- 
minster, and two will be built and engined on the 
Tyne by Swan, Hunter and Wigham Richardson, 
Ltd., and two on the Clyde by Barclay, Curle and 
Co., Ltd. The steamers will each have a length of 


.325ft., with a beam of 47ft., and a depth of 25ft. 


They will be designed to carry 3200 tons on a draught 
of 17ft. 6in. and to accommodate fourteen first-class 
and fifty-two second-class passenzers. The propelling 
machinery will consist of modern reciprocating steam 
engines taking steam with a moderate degree of 
superheat from cylindrical boilers designed for coal 
burning. It is also announced that Yarrow 
and.Co., Ltd., have received the official order for two 
further destroyers for the Portuguese Government. 
The propelling machinery, water-tube boilers, fittings, 
and general equipment will be constructed at Scots- 
toun, and the hulls will be built at Lisbon by the 
Sociedade de Construgées e Reparacées Navaes, 
Lta., but all the steel material will be supplied by 
British steel makers. As recorded in a Journal note 
of February 16th, two of the Lisbon built Yarrow 
destroyers have been sold to the Republic of Colombia. 
At the end of last week the “ Tejo ” was renamed the 
** Antioquia’ and left for Gibraltar, flying the 
Colombian flag and manned by a crew of British 
ex-naval ratings. The ship now under construction, 
the ‘‘ Douro,” is to be renamed the ‘“ Caldas.” . . 
Further to our reference to the new Union Castle 
motor liners in last week’s Journal, it is now stated 
by Mr. Robertson F. Gibb, the chairman of the line, 
that the two liners will each be 25,000 gross tons. 
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The Development of the Parsons 
Steam Turbine. 


No. 


(Continued from page 191, February 23rd). 


REVERSION TO THE TWO-CYLINDER TYPE. 

UCCESSFUL as were the large, slow-speed Sydney 

turbo-alternators they marked for some time the 
limit of development of single-cylinder turbines. 
Indeed, even before they had been put into operation, 
the difficulties of construction which were foreseen 
when still larger units would be called for, had led 
Messrs. C. A. Parsons and Co. to a re-examination 
of the two-cylinder principle, such as had been 


at 


Fic. 54—LoTs 


employed for the 1000 kW Elberfeld turbines in 
1900. By carrying out the expansion of the steam 
in distinct high and low-pressure cylinders, the 
clearances over the blading at the high-pressure 
end, where the high density of the steam and the 
shortness of the blades renders leakage over the 
blade tips relatively important, could be safely 
diminished, thus promoting efficiency. The sizes 
of the castings and forgings required would also 
be reduced, and by confining the high-pressure and 
high-temperature steam to a comparatively small 
eylinder, troubles from distortion would be mini- 
mised. 

These considerations led to the production of 
designs for turbines of the two-cylinder tandem 
type, the first of which was supplied to the Lots-road 
power station of the Underground Electric Railways 
in London in 1908. ‘Within the next few years, 
seven more machines of identical size and design 
were installed in the same station, where they 
rendered good service for more than twenty years, 
until replaced by larger units. A photograph of 
the station showing these machines is reproduced 
in Fig. 54, and one of the turbines, with the covers 
removed, is illustrated in Fig. 55. Their rated capacity 
was 6000 kilowatts at 1000 revolutions per minute, 
but overloads up to 10,000 kilowatts could be auto- 
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IX. 


the steam consumption on test was 14 lb: per 
kWh. 

A section through one of the Lots-oad turbines 
is reproduced in Fig. 56. The steam was arranged 
for flow in contrary directions through the two 
cylinders, the object being to utilisé an existing 
arrangement of condenser. No advantage was taken 
of the contrary flow to balance the end thrusts of 
the two rotors, it being considered preferable to 


design each cylinder as a separate unit, with its 
own balancing arrangements and an independent 


danger of any part becoming loose by differential 
expansion was, therefore, avoided. The maxinium 
diameter of this rotor being only about 3: dit:, 
neither the manufacture of the forging, nor its 
machining presented difficulties: The low-pressure 
rotor was designed very miuth in actordante with 
practice, which had béen found satisfactory for 
inarine turbines. It consisted of & forged steel 
drum about 5- 5ft. diameter and 2: din. thick, fastened 
to & cast steel spider at the high-pressure erid ard 
supported at the low-pressure end in such 4 way 
that it could aceoniniodate itself to expansions 
and ¢ontractions due to temperature changes. 

The steam was taken from the exhaust of the 
high-pressure to the inlet of the low-pressure cylinder, 
y means of a pipe, 30in. diameter, of such a length 
and arrangement that sufficient flexibility was secured 
to avoid any distortion of the turbine. At full 
load the steam entered the low-pressure cylinder 
at just about atmospheric pressure, so that normally 
the whole of this cylinder was working under a 
vacuum, and, therefore, also under a very moderate 
temperature. Under full load conditions, however, 
it was responsible for slightly more than half the 
whole power developed by the turbine. 


From the details illustrated in Figs. 57 to 59, it 
will be seen that the emergency, or “ run-away ” 
valve, the main regulating valve, and the automatic 
overload, or ‘“‘ by-pass”’ valve, were all housed in a 
separate steam chest situated alongside the end of 
the high-pressure cylinder. Steam entered this 
steam chest through a main stop valve of the 
Hopkinson-Ferranti type, operated by a hand 
wheel through bevel gearing. The principle 
of this kind of valve consists in controlling the 
steam flow at the throat of a Venturi tube, where 
the reduction in diameter permits of the passageway 
being opened or closed by a much smaller motion 
of the gate-disc than if the full bore of the pipe had 
to be controlled. Furthermore, on account 
of the small dimensions of the disc, comparatively 
little force is required to open it under steam 
pressure. 

From the main stop valve the steam entered the 
steam chest, where it first passed upwards through 
the emergency valve, shown in section in Fig. 59. 
This valve was normally held open, against the 
action of a strong closing spring, by a bell-crank 
lever, which could be tripped in case of overspeed 
by the runaway governor acting through the 
mechanism illustrated. Alternatively, the tripping 
could be effected voluntarily by the operator if he 
wished to stop the machine hurriedly in case of 
emergency. A dashpot on the end of the valve 





thrust block for locating the rotor and taking up 
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Fic. 56—-SECTION THROUGH LOTS 


any residual axial thrust. The two rotors were, 
therefore, not coupled solidly together, but con- 
nected by means of a flexible coupling similar to 
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FiG. 55--TURBINE FOR LOTS ROAD POWER STATION 


inatically taken by means of by-pass valves, to meet | that used to drive the alternator. The high-pressure 
the exigencies of the railway service. With steam at | rotor was formed, complete with its shaft and dummy 
185 lb. and 520 deg. Fah., and a vacuum of 28in.,| pistons from a single solid forging. 








All possible 


spindle caused the valve to come to its seat without 
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ROAD TURBINE 


shock. Provision was also made for resetting the 
valve by steam pressure. 

The operation of the runaway governor was 
entirely distinct from that of the main governor, 
although both were mounted on the same spindle 
driven from the turbine shaft by worm gear as shown. 
The main governor controlled the steam flow on the 
gust principle, previously described. The regulating 
valve, operated by a steam relay, was kept con- 
tinuously reciprocating about a mean position, which 
was determined by the governor. The governing 
mechanism adopted will be clear from Fig. 59. The 
regulating valve, which was of the balanced double- 
beat type, was raised periodically against the action 
of a strong spring, by the pressure of live steam on 
the underside of a piston on the valve spindle. 
Steam was continuously admitted under this piston 
by a needle-valve, but only so slowly that its pressure 
was insufficient to raise the piston except when the 
exhaust port was closed by the relay piston. This 
latter piston was kept in motion by a rocking lever, 
the other end of which was oscillated by means of 
a cam-shaped sleeve on the governor spindle. The 
position of this sleeve along the spindle was controlled 
by that of the governor weights, so that, as indicated 
above, the mean position of the relay piston was 
dependent upon the speed of the turbine. It will 
be seen that the number of gusts per minute was 
constant, the duration of each gust determining 
the amount of steam admitted to the turbine. The 
governing was very sensitive, for the only work that 
the governor had to do was to operate the small 
balanced relay piston. Furthermore, by the nature 
of the mechanism, all parts were continually in 














Marcy 2, 1934 


THE ENGINEER 





219 














movement, so that sticking was impossible, and the 
governor was instantly ready to respond to the 
slightest change of speed. To vary the load on the 
turbine when it was running in parallel with other 
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FiG. 57-—-ARRANGEMENT OF VALVES 


machines, or to vary its speed for purposes of syn- 
chronisation, tension could be put on the governor 
by means of the tension lever shown. The amount 
of the tension was regulated by the external capstan 
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wheel, which could be turned by the machine 


attendant, or operated electrically from the switch- 
board. In the latter case, distant control was 
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in the high-pressure cylinder. 
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of two pawls into gear with ratchet teeth on the sleeve 
of the capstan wheel. The pawlswere carried on anarm 
kept in continual reciprocating motion byan excentric. 

To enable the turbine to carry overloads live steam 
was admitted automatically through a second inlet 





Low - 


pipe, thus by-passing about one-third of the blading 
The valve through 
which this steam entered was a spring-loaded double- 
beat valve opening upwards. On the valve spindle 





pressure at the by-pass point exceeded a -pre- 
determined value the valve opened automatically, 
allowing steam to enter the by-pass belt. 

Details of one of the bearings of the low-pressure 
rotor are given in Fig. 60. The bearings of the high- 
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PRESSURE ROTOR BEARING 


pressure rotor were similar, except that their lengths 
and diameters were 15in. and 10in. respectively. The 
shells were of cast iron with white metal linings, as 
shown. The outer circumferences were only cylin- 
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was a piston with live steam continually above it, 
tending to keep the valve shut, and steam at the 





effected by an arrangement of electro-magnets 
on the governor casing, which brought one or other 
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FIG. 59—SECTION THROUGH STEAM CHEST AND GOVERNOR GEAR 


pressure of the by-pass point of the turbine below it. 
When, in consequence of the increasing load, the 
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FLEXIBLE COUPLING 


drical for a central portion 8-5in. in length, the 
metal at each end being tapered off to a slightly 
smaller diameter to form clearances. Thus the shells 
were only supported around their centres, the object 
being to facilitate self-alignment and to secure prac- 
tically all the advantages of spherically seated bear- 
ings without their drawbacks from the point of view 
of cost and difficulty of machining. The lubricating 
oil-was pumped into the centre of each bearing through 
holes at the ends of the horizontal diameter, and also 
at the top. In the upper half of the shell were three 
holes, the outer ones serving as oil inlets, while the 
central one was provided to receive the end of the steel 
thermometer pocket screwed through the pedestal cap. 

The flexible coupling between the turbine and alter- 
nator shaft is interesting on account of its approach 
to modern practice. It is illustrated in Fig. 61. On 
the end of each shaft was keyed a toothed steel flange, 
that on the alternator shaft being mounted on a taper 
seating and secured by a nut. Each flange had 
sixteen parallel sided teeth, 2fin. wide by 3 yin. deep, 
machined on its circumference. The drive from one 
toothed flange to the other was transmitted by a 
bronze sleeve made in halves bolted together cir- 
cumferentially. At each end were teeth machined 
to fit those of the claws with very small clearances. 
The sleeve was registered in position by dowels, 
while radial movement was prevented by thin bronze 
bands fastened over the claw teeth. Annular end 
plates, each composed of four quadrants, closed in 
the ends of the coupling. 


(T'o be continued.) 
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(Concluded from page 196, February 23rd). 


M\0-DAY the fourteenth British Industries Fair 

closes its doors. There is, we believe, no question 
that both the Birmingham and the London sectians 
have refiected the upward movement of trade, and 
have been successful. 

We have already referred to the attitude of the 
heavier engineering industries, and can say now that 
our first impressions were confirmed by a visit of 
several days. On the whole, Castle Bromwich 
should have given the visitor a fair idea of the position 
of the lighter engineering industries in Great Britain, 
but it must have misled him—if he were not fore- 
warned—about the medium and heavy branches. 

The survey of the exhibits, which has already 
occupied two special Supplements and many pages 
and which we continue to-day, will show our readers 
that if very few outstanding novelties were to be 
seen in the long engineering bays, yet there was 
plenty of evidence of improvement in design and 
of an extension of the scope of British manufactures 
in the lighter branches of engineering. 

R. anp J. Dick, Lrp. 

A noteworthy exhibit in the power transmission 
section is that which has been arranged by R. and J. 
Dick, Ltd., of Greenhead Works, Glasgow, S.E. 
Besides examples of the firm’s “ Dick’s Original 
Balata ” belting, which has now, we are informed, 
held its place for close upon half a century, there are 
exhibited examples of * Dixit’ belting, which has 
been specially designed for service in cases of extreme 
heat with high running speeds, or in humid or acid- 
laden atmospheres. 

An entirely new kind of belting is the ‘“‘ Rubrix ” 
belt, which is a solid woven belt of the rubber class, 
but without the usual friction surface. It is composed 
of 50 per cent. cotton and 50 per cent. pure rubber, 
the combination of these two materials being effected 
prior to the weaving process by a patented method 
of manufacture, thereby ensuring a complete amalga- 
mation of the rubber and cotton constituents in 
the vuleanising process. The resulting material 





Trafiord, Manchester. It is a combination of a truck 
and cubicle for controlling electrical circuits, and is 
claimed to be particularly suitable for use in places 
in which compound-filled switchgear is undesirable. 
It has all the advantages of the maker’s compound- 
filled internal isolation switchgear, such as accessi- 
bility and regidity, light construction and small 
space requirements. As the circuit breaker is at floor 














Fic. 22—AIR-BREAK DRAW-OuUT GATE END 


STARTER—SWITCHGEAR 


level, the framework of the cubicle does not have to 
carry its weight. 

The remote controlled air-break draw-out gate end 
starter shown in Fig. 22 has a solenoid-operated 
contactor for controlling coal cutters or conveying 
machinery. The breaker is opened and closed by push 
buttons at or near the motor, through the usual earth 
and pilot cores. The equipment can be combined 
with Mothergate switchboards for a number of 
circuits. The switch can be completely isolated for 














NG A hong 
SAPTON HLL ASK 








FIG. 21—*‘ TRUBICLE”’’ 


is claimed to have a very high coefficient of friction, 
and to be, at the same time, extremely flexible, 
while it possesses marked heat-resisting properties. 
In view of the increasing popularity of the vee-belt 
drive, two classes of driving ropes of this pattern are 
shown. They are the “ Dickbalata Element Driving 
Rope,” and *‘ Dickrope,” the first beinz, as its name 
implies, a balata belt, while the second is an endless 
moulded rubber rope. 


SWITCHGEAR aND Cowans, LTD. 


The “ Trubicle”’ shown in Fig. 21 is one of the 
exhibits of Switchgear and Cowans, Ltd., of Old 


’ 





SWITCHBOARD—SWITCHGEAR 


inspection and maintenance. Besides these exhibits, 
there is a representative collection of the firm’s 
switchgear, including 11-kV, 150,000 and 250,000 kVA, 
oil switch units, incorporating internal isolation, ring 
main isolators, &c. 


THE BRITISH SANGAMO ComPpaNny, LTD. 


Improved single-phase watt-hour meters—Fig. 23 
—are to be seen on the stand of the British Sangamo 
Company, Ltd., of Cambridge Arterial Road, Enfield, 
Middlesex. While the torque of these motors has 
been increased, the watt loss and stray field interfer- 
ence have been reduced. Both]ithe cover and base are 


“composed of Bakelite. 











The component parts are 
mounted partly on the usual cast iron grid and partly 
in a pressed steel base plate, which are dowelled 
together and mounted on three studs in the base of 
the meter. As the meter is enclosed in a Bakelite 
case, there is, of course, no need for earthing. 

A new prepayment meter differs from the ordinary 
meter of this type in that it will take a shilling, six- 
pence or a penny, so that the consumer is able to use 
whichever coin is to hand and to receive the appro- 
priate amount of energy. The case is made of Bakelite, 
and the general construction of the meter gives the 
advantages described in connection with the non- 
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FiG. 23--SINGLE-PHASE WATT-HOUR METER 
SANGAMO 


prepayment, single-phase meter. Other improve- 
ments have simplified the mechanism for varying the 
charge per unit. An automatic slot cover makes it 
impossible to insert a second coin until the first coin 
has been completely dealt with by the meter. The 
meter can be provided with a fixed charge collector 
attachment, which can be adjusted to collect any 
sum from ld. to 3s. 9d. per week, the rate being 
adjusted in Id. steps. As an alternative, a collector 
can be provided to collect from 2d. to 7s. 6d. per week. 

The polyphase kilowatt-hour meter shown in 
Fig. 24 has bottom connections and its con- 














FIG. 24—POLYPHASE KW-HOUR METER—SANGAMO 


struction gives the same advantages as those of the 
single-phase meter. The instrument is made for 
three-phase, three-wire, or three phase, four-wire 
circuits. 


WESTINGHOUSE BRAKE AND SAXBY SIGNAL 


Company, Ltp. 


The Westinghouse Brake and Saxby Signal Com- 
pany, Ltd., of 82, York-road, King’s Cross, is show- 
ing a large collection of metal rectifiers, some of 
which are in operation in connection with various 
pieces of apparatus, such as a power circuit breaker, 
teleprinters, lift gear, and a magnetic clutch. Although 
in some cases an A.C. supply is a disadvantage, the 
use of these simple rectifiers now removes all diffi- 
culties at low cost. A multi-circuit battery-charging 
set demonstrates how banks of batteries may be 
charged from A.C. mains at their correct rate by 
means of a single charging set. The ‘‘ Westric ”’ car- 
starter battery charger for use in a car-owner’s 
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garage, is also on view, together with other rectifiers 
for high and low-tension wireless supplies for working 
telephone and telegraph systems from A.C. supplies, 
and for many other purposes. Perhaps the most 
attractive exhibit, however, is the new plate type 
rectifier shown in Fig. 25, which represents a 
rectifier in the development stage. It provides a 

















Fic. 25--PLATE-TYPE RECTIFIER—WESTINGHOUSE 


large current output at a relatively small cost, and 
is expected to meet many requirements. 


ENGLISH ELECTRIC COMPANY. 


In view of the Electricity Supply Regulations for 
1934, the fuse gear incorporating the English Eléctric 
Company’s non-deteriorating cartridge fuse, with a 
rupturing capacity exceeding 25,000 kVA at 750 
volts, 50 cycles, is of outstanding interest. The 
special feature of the universal fuse unit, shown in 
Fig. 26, is that the supporting frame work is bolted 

















FiG. 26—UNIVERSAL FUSE UNIT—ENGLISH ELECTRIC 


directly to the wall and no space is required at the 
back. All connecting up is carried out at the front. 
The cable box is detachable and the loose front enables 
plumbing work to be carried out with ease. Tail ends 
from the cable box to the sockets, which are bolted 
directly to the fuse handle clip contacts, may be 
formed by suitably taped cable tails or by paxolin- 
coated copper bars connected to the cable tails inside 
the box. 

Two types of English Electric factory distribution 
boards incorporating high rupturing capacity cart- 


Apart from the fact that these boards meet all the 
conditions called for by existing regulations, they 
ofier the advantage of rapid cabling. The direction 
of the cable socket A is reversible, thus giving top 
and bottom entry without looping, so that there is 
always a direct run from the cable socket. All the 
insulated panels B are rotatable about a round 
section bus-bar C, thus affording full access to the 
cable tails. Detachable insulating shields D com- 
pletely shround the bus-bars. 











FIG. 27—-DISTRIBUTION® BOARD—ENGLISH ELECTRIC 


connector E is adjustable to suit the length and 
position of the cable and compound tight cable boxes 
F are provided for top and bottom or side entry. 

Two types of cartridge fuse handles are exhibited. 
The cartridge in the case of the D type, shown on 
the lower part of Fig. 28, has a patented domed 
end cap forming part of & common sphere of 
equal radius to the spherical seatings which are 
carried in the handle, one of the seatings being 
adjustable and fitted with a locknut. The alternative 
T type of cartridge, as fitted to the handle shown 
above the D type in Fig. 28, has tag ends. This 
type enables handles with various widths of contact 

















FiG. 28—FUSE HANDLES—ENGLISH ELECTRIC 


to be readily manufactured and is used with a large 
range of conversion handles—Fig. 29—which enable 
the distribution engineer to replace a re-wirable type 
of handle by a handle containing a high rupturing 
capacity, non-deteriorating cartridge fuse. 

Among other exhibits on the English Electric Com- 
pany’s stand is an “‘ Otto”’ ozone water sterilising 
plant for the purification of 100 gallons of water per 
hour. It is a duplicate of an equipment being supplied 


The incoming cable ae 


sterilising plants can be supplied in small sizes for 
hospitals, ships, &c., up to the largest sizes for publie 
baths, swimming pools, and water boards treating. 
10 million gallons per day. All bacteriological and 
organic organisms in the water are claimed to be 
completely destroyed by the ozone. “Natural salts. 
however, are unaffected and the “ character” of the 

















FIG. 29—CONVERSION FUSE HANDLES—ENGLISH 
ELECTRIC 


water is unchanged. On the other hand, the water is 
thoroughly energised by aeration and oxygenation, 
decoloured and deodorised bv the ozone. and without 
adding harmful elements. 


S. WoxtF anv Co., Lrp. 


Electric portable tools make a fine show on the 
stand taken by 8. Wolf and Co., Ltd., of Southwark- 
street, London, S8.E.1. The tools are particularly 
neatly designed, as may be seen from the engraving, 
Fig. 30, to which further reference will be made 
later. For lightness in weight and freedom from 
corrosion the motor housing and gear-boxes of 
these tools are produced as Al-Silicon die castings. 
Where possible, insulation parts are made of moulded 
bakelite. According to circumstances and the experi- 
ence of the makers, either ball bearings or plain bear- 
ings are used. A fan mounted on the armature 
spindle draws air through the motor. As an example 














FiG. 30—PORTABLE FLOOR STAND-WOLF 


of the capacities and power consumptions of these 
machines, the type B.W. 6 drill may be examined. 
In addition to drilling, this machine is capable of 
undertaking honing operations. The solid drill 
spindle is fitted with a three-jaw chuck of jin. 
capacity for use with straight shank twist drills. 
The machine is capable of driving a jin. drill in mild 
steel or a l}in. drill in wood. Running light, its power 
consumption is 300 watts at about 360 rp.m. On 
load, the speed reduces to 250 r.p.m. The complete 
assembly has an overall length of 19in., and weighs, 
with spade handle, 27 lb. 

The illustration, Fig. 30, shows a portable floor 
stand specially designed for use with the electrical 
drilling machines made by the firm. The stand carries 
a bench drilling pillar, suitable for mounting drills 
up to fin. drilling capacity. When it is desired to 
move the stand to a new position in the shop, the 
handle, to be seen in the engraving folded up against 








ridge fuses as shown in Fig. 27 are exhibited. 





for a training ship built in this country. These ozone 





the back of the stand, is pulled forward. This 
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motion automatically raises the side bars and lowers 

the wholest and until it rests upon swivel castors 

ready for wheeling to the desired position. Once 

there, the drag handle is folded back again and the 

stand is then supported by the two long side bars. 
THE GENERAL ELECTRIC CoMPANY. 

A representative collection of electrical mining 
machinery, control and protective gear, designed to 
satisfy the requirements of the Mines Department 
testing station, Buxton, is exhibited by the General 
Electric Company, of Witton, Birmingham. A 
25 horse-power, 960 r.p.m., 500-volt, three-phase, 
explosion-proof, squirrel-cage motor is constructed 
on the same lines as the 5 horse-power machine 
shown in Fig. 31. No relief valves or vents are pro- 
vided, the carcase being sufficiently strong to with- 
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FIG. 31—-EXPLOSION PROOF MOTOR—G.E.C. 
stand an internal explosion, which, by reason of the 
design of flanges and bolting arrangements, cannot be 
communicated to the surrounding atmosphere. The 
terminal-box is also explosion-proof, and all bolts 
associated with vital parts, such as the terminal-box 
and slip ring covers, in the case of slip ring motors, 
are arranged so that they can only be unfastened by 
means of a box spanner, thereby minimising the risk 
of unauthorised interference. 

A chain type coal cutter manufactured by the 
Uskside Engineering Company is composed of three 
self-contained units—the cutter head, G.E.C. driving 
motor, and feed gear-box. The barrel type motor 
has a steel cylindrical stator with parallel sides, which 
fit into the coal cutter casing supporting the rotor shaft 
in dust-tight bearings. A remote-controlled contactor 
type gate end flame-proof switch unit, as shown in 
Fig. 32, serves for starting and stopping the coal 














FiG. 32—-GATE END STARTER—G.E.C. 


cutter. Automatic gate end switch gear of this type 
is made for controlling coal cutters and conveyors 


which operate at the coal face and may comprise one,, 


two, three, or more panels. The equipments are 
suitable for controlling squirrel-cage motors operating 
at voltages up to 600, and can be supplied for a 
current-carrying capacity of 80 ampéres. Each unit 
consists of a main isolating switch, a triple-pole 
contactor, three overload releases, with two rate 
time lags and protective relays, together with fuses 
and transformers. 

The main isolating switch is mechanically inter- 
locked with the main contactor, so as to prevent the 
possibility of the isolator breaking current. The 
main cover of the panel is also interlocked, so that it 
is impossible to remove the cover when the switch 
is in the “on” position, or to close the switch when 
the cover is removed. One of the three relays fitted 
is for operating the main contactor, another for giving 
protection between the double screens and pilot and 
earth conductors of the trailing cable, while the third 





is for earth leakage protection in conjunction with 
the core balancing transformer. The same relays 
will also provide protection with any type of five-core 
cable, although the type recommended is the Pirelli- 
General double-screened cable, which has three power 
cores, one pilot, and one earth conductor and two 
concentric metal screens. Each of the latter consists 
of a copper wire wound in the form of a continuous 
helix and connected to the equipment, as shown 
in Fig. 33. The purpose of these screens is to 
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mercial voltages ; high-tension hot water circulators 
for pressures up to 11 kV; and low-tension circu- 
lators for commercial Voltages. The main differences 
between the four types are to be found in the form of 
the electrodes. The boilers are suitable for a wide 
variety of purposes such as the heating of buildings 
by thermal storage, for providing process steam for 
factories, laundries, &c., and for heating swimming 
baths. They are constructed for all ordinary steam 
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pressures and for capacities ranging from 50 kW to 
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FiG. 33--GATE END STARTER CONNECTIONS 


interrupt the main circuit in the event of the cable 
being pierced by a pick or other implement. In 
piercing the cable the pick would short circuit the 
two screens, thereby causing the appropriate relay 
to operate and open the main contactor before the 
pick has time to reach the main cable coils, and so 
cause an open spark, the screens being excited at low 
voltage. The trailing cables which feed the motors 
are coupled to the switchgear by means of B.S.I. 
flame-proof plugs and sockets mounted on the front 














FiG. 34—-ELECTRODE BOILER--G.E.C. 


of the units, the plugs being inserted and withdrawn 
by means of screws. It is impossible for open spark- 
ing to occur, even if an attempt be made to remove 
a plug when it is alive. The equipment is suitable 
for use in fiery mines and application has been made 
for the Buxton certificate. 

Another exhibit is an electrode boiler. These 
boilers are made in four types—high-tension steam 
generators working at pressures up to 11 kV; low- 
tension generators, as shown in Fig. 34, for com- 


10,000 kW. The electrode system of the low-tension 
type, as illustrated, consists of three cast electrode 
plates mounted on insulated supports and arranged 
at an angle of 120 deg. The distance between the 
plates is fixed by insulating washers, and the phase 
voltage is applied between each pair of plates. As 
the conductivity of the water varies in different 
districts, arrangements are made for adjusting the 
distance between the plates. In the high-tension 
boilers the electrodes are circular and between the 
electrodes there are circular displacement blocks, 
which serve to regulate the resistance between the 
electrodes. 

Output regulation of the electrode boiler is effected 
by raising and lowering the water level. In this 
manner the active water volume increased or 
decreased without any variation in the length of the 
current paths between the electrodes. As a result, 
the boiler water is under the game voltage conditions 
at all loads. With the symmetrical arrangement of 
the electrodes, the equal loading of the phases required 
by central stations is obtained automatically. 


Is 


GeEorRGE H. ALEXANDER MACHINERY, LTD. 


The firm of George H. Alexander Machinery, Ltd., 
of Birmingham, is another of those which make a wide 
range of products. On one and the same stand the 
visitor can find lift trucks and platforms designed for 
carrying heavy loads, and such delicate instruments as 
hardness testers and gauges. The Rockwell “ Super- 
ficial ’’ hardness. tester, which we illustrate in Fig. 35, 
is a specialised form of the tester of that name made 
by the firm. It is designed for use where for one 
reason or another the penetration into the work 
must be kept very shallow, while sensitivity is yet 
preserved. It is for instance,, particularly suitable 
for making tests on safety razor blades, nitrided steel, 
lightly carburised work, and brass, bronze, and steel 
sheet. Its principle of operation is identically the 
same as that of the heavier machine, but it operates 
with much lighter minor and major loads, and has of 
necessity a much more sensitive depth-measuring 
system. It applies a minor load of 3 kilos. instead of 
10 kilos., and major loads of 15 kilos., 30 kilos., or 45 
kilos., instead of the 60 kilos., 100 kilos., and 150 kilos. 
of the regular Rockwell. Whereas on hardened tool 
steel a penetration of 0-0035in. would be made by a 
regular Rockwell ‘C ” scale test, the ‘“‘ Superficial 
with a 30 kilos. load penetrates only 0:0010in. As 
some indication of the sensitivity necessary in the 
measuring device, one point of hardness on the 
‘* Superficial ” corresponds to a difference in depth 
of penetration of only 0-001 mm., or about 0-00004in. 
The same jin. diameter steel balls, as used on the 
regular Rockwell, are employed by the more sensitive 
machine on brass, bronze, and unhardened steel. 
On hard steel surfaces a sphero-conical diamond 
‘‘ Brale”’ penetrator is used. But, owing to the 
smaller penetration, the shaping of the “ Brales’ 
must be carried out with greater micrometric pre- 
cision, and for distinction from those used on the 
heavier machine they are termed “N_ Brales.’ 
Figures of hardness are read directly from the scale 
at the front of the machine. 

Among many other interesting objects to be seen 
on the stand, the range of A B plate gauges attracts 
attention. These gauges for internal diameter are 
very different from the “ plug’ variety, and appear 
to have several advantages. A spring steel strip 
gauging plate, hardened and ground on the edges 
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und tempered in the centre, is pulled up against a 
concave seating by a concealed adjusting screw to 
The 
latter are ground to the minimum diameter it is 
By this means centre-line con- 
tact, after expansion to take up wear, is ensured. 
Since the plate only covers a small arc on each side 
of the diameter, ovality in the hole tested becomes 
immediately apparent on twisting the gauge through 
In addition, irregular errors, such, for 
instance, as an increase in the diameter of the hole 
over a short distance in the middle of the bore, are 


regulate the diameter over the gauging faces. 


required to gauge. 


90 deg. 

















Fic. 35-—-ROCKWELL ‘‘SUPERFICIAL’' HARDNESS 
TESTER--ALEXANDER 
easily detected. The light sensitive ‘feel’? with 


which the gauge can be used encourages accuracy and 
care. By reason of the fact that a small arc contacts 
with the wall of the hole at each end, this gauge must 
measure across the true diameter—a thing not always 
true of a micrometer, as many an unwary operator 
has learnt to his cost ! 


THE AUDLEY ENGINEERING COMPANY, LTD. 


The most outstanding exhibit on the stand of the 
Audley Engineering Company, Ltd., Newport, Shrop- 

















Fic. 36--Disc VALVE—AUDLEY 


shire, is the disc valve illustrated in Fig. 36. It 
has a centre pivoted rotating disc valve with a single 
D port of full pipe area, which is rotated through an 
angle of 180 deg. by a bevel pinion meshing with a 
toothed wheel on the downstream side. There is a 
totally enclosed spring on the pivot to help the line 
pressure to load the disc against the fixed face, which 
is recessed to coincide with the dise port in the closed 
position. Lubrication and sealing against leakage 
are effected under the Audco patents and are arranged 
to provide lubricant channels completely surrounding 
the port in both open and closed positions without the 
lubricant being lost during operation. The machined 
valve faces are not exposed to the passing fluid in 


either the open or closed positions. These valves are 
made in sizes from 12in. upward and have standard 
flanges. 


THE Moss GreAk Company, Lip. 


the Moss Gear Company, Ltd., Tyburn, Birmingham, 
is a show turntable which revolves at the rate of one 
revolution @ minute. It is driven through a double 
reduction worm gear by a 2 H.P. motor which runs at 
1440 r.p.m. There are also a number of other gears, 
including the single helical set illustrated in Fig. 
37. 

These gear-boxes have been standardised in eleven 
sizes for outputs ranging up to 220 H.P. at 1500 r.p.m. 


One of the most outstanding units on the stand of 


The illustration Fig. 38 shows a neat design of “stack 
pan.” Each separate pan can be carried about as and 
where it is required, or alternatively by making use of 
spigots and brackets on the sides of the pans they can 
be stacked securely together and used as bins for the 
storage of small articles. Two types are made—open 
one end, like those illustrated, or open both ends. 


FREDERICK SMITH AND Co. 


The Anaconda Works of Frederick Smith and Co. 
are in Salford, and the firm is incorporated with the 
London Electrie Wire Company and Smiths, Ltd. The 
stand at the Fair of this company is perhaps the most 
spectacular of the non-ferrous displays, and we cannot 
possibly describe all the items shown. The trolley 























FiG. 37--SINGLE HELICAL 


They have roller journal bearings and ball thrust 
bearings where necessary. The pinions are nickel- 
chrome steel forgings, heat treated, and the wheels are 
of 0-4 carbon steel, either as solid forgings or with 
weldless rims. The teeth aregenerated with single-start 
profile-ground hobs to British Standard proportions. 
Dip lubrication is adopted for peripheral speeds up 
to 1800ft. per minute, and, under certain conditions, 
even higher speeds than these could be considered as 
safe. Generally, however, higher speeds require a 
more definite method of lubrication and it is usual to 
supply oil from an oil pump through specially 
designed spray nozzles on to the gears at the point 
where they enter into mesh. The oil pump which is 
recommended is the rotary plunger type, direct 
coupled to the pinion or wheel shaft. A relief valve 
and pressure gauge is provided to maintain and 
measure the oil pressure and give visual indication 
that the oil is flowing correctly. 


RuBERY, OWEN AND Co. 


The firm of Rubery, Owen and Co., of Darlaston, 
makes a wide variety of articles, and examples of 

















FIG. 38-—-STACK PANS—RUBERY, OWEN 

most of its products are to be found on the stand. 
One of the more important branches is concerned 
with steel furniture, bins, cupboards, clothes lockers, 
filing cabinets, &c., for the office. A range of pressed 
steel split pulleys is also made from 3in. to 48in. in 
diameter. The arms are arc welded to the rims and 
every detail of the design has been carefully studied 
from the point of view of millwrights fitting pulleys 
to shafting ‘‘in the roof” and with the object of 
giving long life to the belt. The firm also makes many 
parts for the automobile industry, a recent addition 
being ‘‘Magna’’ wire wheels. Motor car frames 
and axle casings are also to be seen on the stand. 
Staybrite steel bolts and nuts and various special 








REDUCTION GEAR--Moss 


wire which we illustrate in Fig. 39 is interesting. 
It is composed of two parts, one of high-conductivity 
copper, for carrying the current ; and the other of 
hard bronze, to resist the wear of the collector. The 
two parts are drawn separately and are then pulled 
through a die to interlock the dovetail joint that is 
plainly shown in the illustration. This joint provides 
almost perfect electrical contact and makes the wire 
practically homogeneous. 

Another class of nice fitting is illustrated by some 
specimens of hollow rectangular electrical bus-bars. 
These are made up of two channels with scarfed 
joints, which make electrical contact. There are also 
commutator bars made to the British Standard 





FIG. 39—-SECTION OF TROLLEY WIRE 
FREDERICK SMITH 


Specification with dimensional tolerances as low as 
from 0-00lin. to 0-002in. 


LANCASHIRE DyNAMO AND CRypTo, LTD. 


A.C. and D.C. motors, suitable for a wide variety 
of purposes, are exhibited by Lancashire Dynamo 
and Crypto, Ltd., of 94, Petty France, Westminster, 
S.W.1. The company’s “‘ Fankuld * totally enclosed, 
frame-cooled motors are completely dust-tight. Heat 
from the interior of the machines conducted 
directly to the outer frame, provided with axial 
ribs along its external circumference. A fan pro- 
duces a current of air which is directed along the 
axial ribs by means of a specially shaped fan cover, 
which also serves to protect the fan. While this 
current of air is generally sufficient to prevent the 
accumulation of dirt between the axial ribs any dirt 
that may remain is easily removed by a brush. 
There are no internal air passages which are liable 
to become choked. The motors are made with 
squirrel-cage and slip-ring rotors in sizes from 
approximately 2 to 50 horse-power, and are claimed 


Is 





parts made of the same material are also to be seen. 


to be particularly suitable for use where dust, grit, 
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water, oil, or fumes would be liable to damage the 
windings. 

Flame-proof motors exhibited have withstood 
rigorous tests by the Ministry of Mines at Buxton. 
All these motors with the exception of the smallest 
are fitted with a special type of cartridge bearing 
enclosed in a chamber filled with grease, which is 
claimed entirely to prevent the entry of gas. The 
motors can be readily lifted from their cradles, and 
after the removal of a stringing ring they can be 
rolled along the ground. Examples of the company’s 
gasworks motors are also shown. A new motor of 
this type has a ribbed stator frame. All these motors 
are suitable for use in places in which there are fume- 
laden atmospheres. Langham geared motors, with 
single, double, and triple reduction gears, giving in 
some cases speed reductions from 1420 to 15 r.p.m., 
are shown together, with fractional horse-power 
‘* Handigear ’’ machines, with single and double 
reduction gears, for giving speeds down to 70 r.p.m. 
These machines are particularly useful for driving 
small machine tools, brewery and dairy machinery, 
pumps, conveyors, &e. 


OTHER EXHIBITs. 


The Turbine Furnace Company, Ltd., of 2388, 
Gray-s Inn-road, London, W.C.1, has a model boiler 
front equipped with the forced draught furnace 
bars which we have described in the past. With the 
aid of bits of paper the balance of the draught is well 
demonstrated. Moler Products, Ltd., 42, Kingsway, 
London, W.C.2, whose works at Colchester were 
described in THE ENGINEER of March 20th, 1931, have 
a display of Fosalsil heat-insulating products, includ- 
ing an insulating concrete intended for putting beneath 
the bases of furnaces and such-like purposes. The 
Turner Manufacturmg Company, of Lever-street, 
Wolverhampton, has a portable cutting-off machine 
with a circular saw driven by a } H.P. electric motor. 
Henry Hope and Sons, Ltd., of Smethwick, whose 
name is generally associated with metal-framed 
windows, have also an automatic oil-fired central- 
heating equipment and an automatic stoker for coal- 
tired domestic boilers. Fletcher Miller, Ltd., of 
Dukinfield, Manchester, show a variety of lubricants, 
or “‘ cutting compounds,” for machine tools, and a 
rust preventive known as Rodol, which appears to 
be very effective. Robert Jenkins and Co., Ltd., 
show a centrifugal dryer in which the drying effect 
is produced progressively by the action of a series of 
dises or dishes, some glass enamelled vessels, and acid 
evaporating plant. The Chesterfield Tube Company, 
Ltd., displays cold drawn weldless steel tubes, boiler 
headers and gas bottles. The latter include some of 
nickel-chrome-molybdenum steel for the high-pressure 
storage of gas for traction purposes. In this con- 
nection a special form of protecting cap for the valves, 
made by Lea and Son, of Runcorn, is also shown. 
Peter Stubs, Ltd., of Warrington, exhibit a novelty 
in the form of a collection of English-made precision 
files, 2 form of tool which until recently has almost 
exclusively been produced in Switzerland. The 
English-made files are claimed to be superior to those 
imported. William Ridgway and Sons, Ltd., have a 
display of woodworking tools, including expandable 
hits of a type which, until recently, has not been made 
in this country. Fredk. Braby and Co., Ltd., 352, 
Euston-road, London, N.W.1, occupy a prominent 
stand on which there is a can elevator and cable 
conveyor at work, together with a great variety of 
sheet metal work and some panel type electric heaters. 
One of the most interesting exhibits on the stand of 
Turners Asbestos Cement Company, Trafford Park, 
Manchester, is an asbestos reinforced aluminium foil 
for heat-insulating purposes. <A thin sheet of asbestos 
paper is faced on both sides with thin aluminium foil, 
which is held in place by a bitumen cement. Chance 
Brothers and Co., Ltd., of Smethwick, have a most 
imposing stand, built largely of glass, which is illu- 
minated with a rainbow effect. On this stand there 
are also examples of Calorex glass, which is almost 
impervious to heat, but passes light, Maximum Day- 
light glass, Glass Silk, and a model of the Eddy- 
stone lighthouse. 

In the Quarry-to-Road Section of the Fair, 
Ruston-Bucyrus, Ltd., of Lincoln, show a new exca- 
vator with a % cubic yard bucket, driven by a petrol- 
paraffin engine of 30 horse-power. It is shown at work 
trench digging. G. A. Harvey and Co., of Greenwich, 
have a rather new idea in the form of a sheet metal 
notice board. The sheet is perforated with narrow 
slots at fin. intervals in both directions, and special 
clips are provided to slip into the slots and attach 
anything which it may be desired to display: James 
Beresford and Son, Ltd., of Cato-street Works, Bir- 
mingham, make an interesting display of an elec- 
trically driven rotary pump mounted in the roof, 
27ft. above its suction tank. The motor is started 
intermittently by a time switch, and the water 
allowed to run out of the pump, as there is no foot 
valve. The pump, nevertheless, always succeeds in 
picking up water again on being restarted. The 
Clews Petersen Piston Ring and Engineering Com- 
pany, Ltd., of Mill-lane, West Hampstead, shows a 
selection of the piston rings the manufacture of 
which we have described in the past, with a new 
pattern having an oil-scraping groove. 

A comprehensive collection of electric motors, 
ranging from }$ to 50 horse-power machines, and 
including fractional horse-power motors with special 





features, and repulsion start, single-phase motors, 
is shown by Higgs Motors, Ltd., of Witton, Birming- 
ham. The Donavan Electrical Company, Ltd., of 
46-47, Charles-street, Birmingham, is showing elec- 
tric control gear of many descriptions, dimmers, 
fuses, &c. Ellison Insulations, Ltd., of Perry Bar, 
Birmingham, is exhibiting ‘‘ Tufnol”’ rods, tubes, 
&e., and a synthetic resinoid product which is 
claimed to have great mechanical strength and to be 
proof against moisture, chemicals, and oil. The 
Telegraph Construction and Maintenance Company, 
Ltd., of Enderby’s Wharf, East Greenwich, is show- 
ing magnetic and heat-resisting alloys, including 
mumetal, rhometal, ratiometal, pyromic, and calomic. 
Other exhibits consist of cable joint and junction- 
boxes, service cubicles, current transformers, &c. 








Rotinoff Caissons. 


Various methods of driving pre-cast concrete 
hollow eylindrical piles have been developed 
and successfully applied in practice by West’s 
Rotinoff Piling and Construction Company, Ltd., of 
Regent House, Kingsway, W.C.2. Speaking generally, 
it may be said that the method consists in driving, 
with the familiar type of hammer, a concrete shell 








EJECTION OF A PLUG 


up to 24in. diameter, the lower end of which is 
closed by a steel shoe to which the force of the blow 
is transmitted by a steel mandrel passing up the 
interior of the shell. When the pile has been driven 
home, the mandrel is withdrawn and usually, but not 
always, the interior of the shell is filled with concrete, 


reinforced or plain. The system has been extensively 


employed during the past few years on a number of 


important undertakings. 

A development of the Rotinoff system con- 
sists of driving cylinders, 3ft. llin. in diameter, by 
a process involving the removal of the earth as the 
cylinder is sunk. The cylinders consist of reinforced 
concrete shells formed by the Stanton “ spinning ” 











VERTICAL VIEW OF CAISSON AND 


process. Each cylinder is in two lengths, one of 35ft. 
and the other of 40ft. To the foot of the first length 
is attached a chisel-edged cylindrical shoe open at its 
centre to the interior of the caisson. Inside the 
caisson are two concentric pipes flanged at their lower 
end to sit on top of the cutting shoe, and also flanged 
at the top end where they emerge from the caisson. 
The annular space between these two pipes provides 








a passage for the delivery of compressed air to a 
number of ports cut in the wall of the inner pipe just 
above the top face of the shoe. The bore of the inner 
pipe is equal to the diameter of the hole at the centre 
of the shoe. If the ground is of a soft nature, the 
weight of the loaded caisson may be sufficient of 
itself to carry it some distance into the earth. 
Subsequently, or, if the ground is stiff from the 
start, the caisson is driven into the ground by 
blows delivered on the upper flanged end of the 
concentric pipes. The blows are applied by kentledge 
at the top end of the caisson. This kentledge is 
supported and raised by means of compressed air 
cylinders, the exhaustion of which allows it to fall 














eeeeeeEEOEOEOEEEEOEOEOEEEEEEEEEEEeee 


SINKING A ROTINOFF CAISSON 


and deliver its blow. The kentledge may weigh 
25 tons and deliver its blow by falling through a 
distance of 15in. ; 

As the shoe penetrates into the ground, material 
passes through the centre of the shoe and ascends 
within the bore of the inner concentric pipe. When 
it has risen some distance above the level of the 
ports at the foot of that pipe air at 100-120Ib. is 
delivered to the ports. The jets of air first cut off 
the material lying above the ports, and then cause 
sufficient pressure to accumulate beneath the plug 
to move it up the bore of the inner pipe, and dis- 
charge it through a curved outlet pipe at the top end. 
The plugs may weigh as much as 3 tons each, and 
may be ejected from the outlet pipe at speeds as high 
as 100 miles an hour. The process of sinking the 





INTERNAL PIPES 


caisson is very rapid, an average rate of as much as 
lft. per minute having been registered. 

When the caisson has reached the approximate 
required depth, the internal pipes may be withdrawn 
and the interior of the caisson filled with plain or 
reinforced concrete. Final blows may be delivered 
after the concrete has set to consolidate the ground 
beneath the shoe. The shoe is not recovered. 
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Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


—_——-——_>— 


STEEL TRADE REORGANISATION. 


Sir,—Contrary to.Press reports, my company at 
the meeting of February 22nd cast two votes in 
favour of the amendment—one on behalf of the parent 
company; one on behalf of a subsidiary company—— 
so that the opposition to the scheme is greater than the 
voting indicated. My company voted in favour of the 
amendment because, for all practical purposes: of re- 
organisation, it merely bound them to consider an amended 
scheme. b 

The main opposition to the scheme is on the ground that 
it interferes with individual freedom of action, while my 
opposition to it is on entirely different grounds. 

I object to it because its effect will be to decrease our 
competitive power in the export trade, and accelerate the 
loss of the export markets to the detriment of our work- 
people, and those companies mainly interested in export 
business. 

Nearly 50 per cent. of the total tonnage of British exports 
of all kinds of iron and steel is represented by the sheet and 
tin-plate trades—two trades that in the main are carried 
on by companies whose home trade demand approxi- 
mates not more than 25 per cent. of their total capacity, 
companies that are at present working their plant, owing 
to diminution in export demand, at less than 55 per cent. 
of capacity. 

Both these trades have tried the only three methods 
open to commercial men, unaided by statutory protection : 


(1) They have fought with each other on a price- 
cutting basis until their selling prices were 10s. to 15s. 
a ton below production cost. 

(2) They have endeavoured, but hopelessly failed, 
to put an end to this suicidal and commercially im- 
possible state by amalgamations which would have 
enabled them to eliminate cross haulages, and work the 
most efficient plant, adjacent to steel works, fully, and 
close down distant or less efficient plant, with the 
object of reducing production cost and increasing com- 
petitive power. 

(3) They have finally fallen back on to a price and 
quota system which has already been in force for over 
a year, which, while resulting in losses being converted 
into profits, has substantially increased the cost of 
production, and therefore reduced the competitive 
power of the trades in the markets of the world. 


It is unnecessary for me to explain that it is not possible 
to achieve the same production cost working a plant 50 per 
cent. as could be attained working the same plant 100 per 
cent. It is also unnecessary to explain that a manu- 
facturer anxious to get a return on his total capital when 
working his plant 50 per cent. only requires double the 
margin of profit per ton to yield the same total result 
as would be required to give that result working 100 per 
cent., so that, working 50 per cent. only, raises the cost of 
production and raises the per ton margin of profit, and 
thus increases the selling price at both stages, reducing the 
competitive power of the trade in markets of the world. 

The new scheme is going to load these already loaded 
trades by raising the price of their raw material. For 
example, my own company has to purchase approxi- 
mately 5000 tons of basic pig iron monthly. Under Pro- 
tection the price of pig iron has been raised from 52s. 6d. 
(English price, October, 1932) to to-day’s price of 65s. 
per ton, less a rebate of 5s. a ton if we join the scheme ; 
otherwise 65s. per ton net. The 5s. per ton rebate is to be 
retained by the pig iron manufacturers for a period of 
three months, so that they propose to withhold in the case 
of my company £3750 continuously without payment of 
interest, and will have the power to raise their gross price 
to the maximum limit Protection makes possible. 

Steel bars, the raw material of sheets and tin-plates, are 
made in Wales and other parts of the country from a 
mixture of pig iron and scrap. The price of scrap invari- 
ably bears close relation to the price of pig iron. If pig 
iron is low, scrap is low. The increased price of pig iron 
has influenced an increase in the price of scrap, and will 
continue toinfluence it, and heavyscrap has risen under this 
influence from 40s. in December, 1932, to to-day’s price of 
56s., so that the national quota price and rebate scheme, 
which the pig iron manufacturers have put into operation 
in anticipation of its acceptance, has set in motion a 
vicious circle of increased production costs, reducing the 
competitive power of British works competing for export 
trade. 

I do not dispute the right of the manufacturers of pig 
iron to a profit. It is necessary in the interests of their 
shareholders, and to the maintenance of their plant and 
the livelihood of their workpeople. I do not dispute that 
the scheme before the trade will secure to manufacturers 
this necessary profit, but I shall continue to protest 
with all my strength against the short-sighted methods by 
which they are proposing to secure this profit. 

No supporters of the scheme can honestly deny that 
substantial reduction in cost could be achieved if pro- 
duction of available demand was centralised, and internal 
competition overcome by forced amalgamations, instead 
of by quotas and fixed price schemes with penalty rebates. 
The quota and price system could only be justified if 
world competitive power was unimportant, and manu- 
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was could always be added a comfortable profit, irrespec- 
tive of the interests of consumers. 

In the present state of world unrest and poor demand, 
if my company was interested only in the home trade I 
should probably be content to refrain from criticism 
rather than invoke Government intervention that might 
deprive me of the “ glory” of individualism, taking the 
line that so long as my company secured a reasonable 
return on their capital and the livelihood of the work- 
people was not jeopardised, my business life would be 
happier agreeing with my friends in the trade ; but feeling 
strongly that what they are doing is short-sighted and 
likely to endanger the livelihood of our workpeople, 
because our loaded prices will make us vulnerable to 
foreign competition, I cannot remain silent. 

The attitude of the supporters of the scheme is grossly 
illogical. They say: “‘ Without Protection from foreign 
competition, we are unable to sell our product to customers 
on our own doorstep at prices carrying a profit.” And they 
invoke Government interference to make it impossible 
for their “‘ doorstep ” customers to buy from their foreign 
competitors, and having secured this kind of Government 
interference they loudly proclaim their 99-9 per cent. 
objection to any other kind of Government interference, 
not caring apparently what happens to their friends who 
are manufacturing for the export markets, although they 
must know quite well, if they think at all, that foreign 
producers, deprived of the right to send their goods into 
England, will press the sale of their goods in foreign 
markets, in competition with British firms catering for 
these markets. Thus Protection in the home trade, 
which is very necessary, will increase competition for 
export trade. 

How do they suppose it is going to be possible for com- 
panies catering for this export trade to meet intensified 
foreign competition? I can only conclude that the 
nine-fourteenth or thereabouts of the industry, not being 
themselves mainly interested in the export trade, do not 
care; despite the fact that export trade provides more 
wages per ton than does the bulk of the home trade. 
The direct wages to colliers and steel workers producing 
a ton of tin-plates is infinitely greater than the wages paid 
in the manufacture of, say, a ton of girders, or angles, or 
bars, or ship’s plates, &c. 

Although my company is mainly interested in the 
export trade, I do not despair of being able to earn profits 
during the next few years, because we have left open to us 
the possibility of making quota arrangements with our 
foreign competitors, the Americans, Germans, French, 
and Italians, and we shall undoubtedly have to enter 
into such arrangements to take care of the inflated costs, 
which present conditions and the “ reorganisation ” scheme 
will cause, but these international arrangements, although 
producing profits for a time, are a menace to our future 
trade, since the prices below which we have to agree not 
to sell will provide very handsome profits to our foreign 
competitors, who will, during the life of the arrange- 
ments, proceed to expand their plant, so that a year or 
two hence, when the arrangements come up for revision, we 
shall probably be faced with the need to take reduced 
quotas or face suicidal competition, which means the 
ultimate ruin of our export trade. 

Is it not a lamentable prospect for the people of this 
country that we should be forced to keep idle half our 
plant, and enter into quota and price a~rangements that 
will enable our foreign competitors to work their plants 
fully and encourage them to erect additional plants ? 

As a member of the National Steel Committee, I took 
the view that I had been elected to that Committee 
because of my knowledge of the trade, and that my duty 
was to consider national interests—.e., the interests of 
investors and workmen alike—the best means of revitalis- 
ing the industry, and making it more competitive, vis-a-vis 
foreign countries, and I was staggered to find that this 
view was not generally shared by other members of the 
Committee, who apparently took the line that the objec- 
tive of the Committee was to frame a scheme which would 
“pass muster”? with the Government and the nation 
under the guise of a ‘‘ National Reorganisation Scheme,” 
but which would leave individual makers free to “‘ paddle 
their own canoes ” on a profitable basis that paid little 
regard to efficiency or production cost. 

The truth is often unpleasant, and no one will envy me 
the unpopularity of the stand I am at present taking, but 
while supporters of the present scheme speak slightingly 
of my point of view, and gaily of the ability of the industry 
to reorganise itself, and speak of the machinery they are 
setting up to make amalgamations in the trade possible, 
they ignore the fact that amalgamations have always 
been possible, and are no more likely to mature under the 
scheme than they were before the scheme was born. 
The fact that amalgamations are extraordinarily diffi- 
cult to bring about on an equitable basis, no one should 
know better than Mr. Mitchell, Chairman of the National 
Reorganisation Committee. 

It must not be supposed, however, that the furrow I 
am ploughing is as lonely as my efforts in the Press 
suggest. 

Mr. Summers, the Chairman of the Sheet Trade, which 
represents 25 per cent. of the total exports of all kinds of 
iron and steel, has for many years made strenuous and 


mations, to put an end to the uneconomic methods of 
spreading production by quota arrangements, and I 
believe is in entire agreement with me that some form of 
statutory control will be necessary before economic 
amalgamations on a sound financial basis can be achieved. 

Mr. Runciman, in his Thursday’s speech, fairly stated 
that no Government can move in advance of public 
opinion, but I do not think the majority of the trade appre - 
ciated the subtlety of this remark. I am afraid the trade 
take the view that their opinion represents public opinion, 
and that if they bring into being a futile scheme, and 
noisily approve of it, that public opinion will also approve. 

My own view is that public opinion is represented at 
the polls by the votes of the working people who pre- 
dominate in this, as in every other country, and that the 
votes cast by the managers and shareholders will be 
negligible, as compared with the votes cast by thinking 
workmen, who are only too conscious of the fact that 
half-idle works do not represent sound reorganisation. 
They realise—if manufacturers do not—that partial 
idleness must add to the production cost and to the 
selling price and therefore cause their employers to be 
less feared by foreign competitors, and I think—unless 
leaders of the steel trade face up to facts and invoke the 
aid of a Nationalist government—they will wake from 
their slumber when a Socialist government comes into 
power and reviews the futile reorganisation scheme 
foisted on the country. 

Nobody dislikes interference more than I do, but I 
have sufficient foresight to believe that even a Socialist 
government would not interfere with a well-organised 
industry controlled by men who were making a maxi- 
mum effort to increase their competitive power in the 
markets of the world, and the industry will be wise to 
demonstrate, while it has the chance, that it does know the 
difference between economic production methods and 
uneconomic price and quota arrangements. 

I am not sure that the Labour leaders are wrong in 
their view that basic industries should be run on Equity 
company lines. After all, the need of the country is 
employment for its workpeople and income from the 
profits of industry. Neither can be assured if industry 
puts individual comfort and freedom before national 
competitive virility. 

W. J. Frets. 

London, W.C.2, February 26th. 


-Srr,—Mr. Runciman, in his speech at the dinner of the 
National Federation of Iron and Steel Manufacturers, last 
week, stated that a mere price-fixing arrangement was 
quite insufficient to fulfil the reorganisation of the iron 
and steel trade. This warning was most desirable, as this 
is as far as the scheme has gone, and the question of 
making the industry more efficient has been relegated to 
the background. 

What I blame the National Committee for is that they 
have taken no practical step in this direction. My view 
is that during the last two years there should have been a 
careful analytical review of the industry in its various 
branches, so as to have the necessary data for translating 
the old conditions of trading into the new to the best 
advantage, both of producers and consumers. 

What strikes one in examining the present scheme is 
that two fundamental mistakes have been made : firstly, 
that in order to obtain adherence to it the controlled prices 
have had to be fixed at a level to enable the smaller and 
lesser efficient plants (in many cases obsolete) to earn a 
profit ; and secondly, it automatically makes a present of 
a redundancy compensation value to such plants, which 
are otherwise of only scrap value. 

In other words, efficient plants are to be handicapped 
not only in handing over part of their business in this 
direction, but also in being saddled with the wholly 
unnecessary expenditure of finding compensation for works 
which would have in ordinary course been broken up. In 
rushing into a control of prices, under the scheme, and 
leaving in the dim distance the much more important 
question of making the industry efficient, the Committee 
certainly appear to be “‘ putting the cart before the horse.”’ 

To my mind a scheme somewhat on the following lines 
is what is required to set the iron and steel industry on a 
sound basis :— ‘ 

I.—It is proposed in the first stage to exclude the tin- 
plate and sheet trades and also the makers of wrought 
iron, who have already respectively reasonably efficient 
organisations, and to limit the investigations to the follow- 
ing sections of the iron and steel industry :-— 


(1) The heavy iron and steel makers producing blooms, 
billets and slabs, and finished steel rolled direct from the 
ingot. 

(2) The re-rollers of blooms, billets, and slabs into 
light bars, sections, strip, and wire rods. This section 
would include the re-rolling mills owned by or associated 
with the steel works. 

(3) The consumers of heavy and light finished steel, 
such as shipbuilders, structural engineers, tube, bolt, 
and rivet makers, makers of wire and wire products, and 
users of ferro-concrete steel, &c. 


II.—Each of the foregoing sections of the industry to be 
classified as follows :— 


A. Works which are up-to-date, well-balanced, and 
efficient. 

B. Works which lend themselves to a practical 
scheme of reconstruction, so becoming efficient. 

C. Works which are according to modern practice 
obsolete and only fit for the scrap heap. 


In the case of some of the smaller iron and steel works 
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products might justify their further existence, with a wise 
expenditure on improvements. 

In the re-rolling industry distinction will have to be 
made between the high-production plants and the jobbing 
mills. The latter, where efficient, have a necessary place 
in the trade in dealing with mixed specifications and special 
sections, besides serving @ useful purpose in working up 
short lengths of billets from the steel works. 

To carry out this classification, qualified engineers and 
accountants should be engaged for inspecting plants and 
investigating costs of all works desirous of being classified 
under A or B. In the ease of the latter it would be their 
duty to obtain schemes of reconstruction, with estimates 
of costs and saving effected in each case, and to report 
thereon. 

IIT.—Production.—_{With percentage of capacity) of the 
above works to be taken over the years 1929, 1932, and 
1933, and an analysis to be furnished as to where these 
products were disposed of, such as for export or home 
consumption, and the latter to be divided into regional 
areas. It is essential that such an analysis should show 
the actual cost delivered to each district or f.o.b. including 
all overhead charges. 

IV.—With these particulars an expert committee would 
have the necessary data for drawing up a general scheme 
of reconstruction so as to ensure the lowest cost for the 
finishing industries, and in the same way widening the 
demand both in the home and export markets. 

V.—Redundant Plant.—No works coming under classi- 
fication C would be eligible for compensation. Those 
works under classification B would also lose their right to 
eompensation if they failed to carry out the authorised 
reconstruction in a reasonable time. 

VI.—Finance.—Where funds are not available or obtain- 
able for carrying out reconstruction under classification B, 
applications for assistance would be made to a special com- 
mittee, 50 per cent. of whose personnel should be drawn 
from outside the industry. 

VII.—Distribution of Products.—The sales organisation 
should be extended by the utilisation and improvement of 
the distribution services rendered by well-established 
merchant houses, preferably stockholders. This applies 
to both the home and export markets. The suggestion of 
eliminating the merchants is a great mistake, as they can 
and do perform valuable services in distribution and in the 
avoidance of bad debts. 

VIII.—Pending these investigations it would be wise to 
suspend all price and quota arrangements, provided for 
under Reports A and B, as circulated by the National 
Committee, as these can only be given effect to at the risk 
of permanently handicapping the industry. 

I put forward these suggestions with a view to enabling 
the industry to examine this very vital problem of re- 
organisation from another angle, and they should be taken 
in conjunction with the suggestions I have previously 
made in the Press. L. D. WHITEHEAD. 

Newport, February 26th. 


PSYCHOLOGY OF MANAGEMENT. 

Str,—For some little time past a feeling seems to have 
been growing amongst a certain section of engineers that 
the profession which has given to mankind practically 
all the material advantages which they now enjoy should 
now begin to take a wider outlook on human affairs. 
This view found expression in America under the title of 
** Technocracy.”” 

In this country it has been voiced in a small way at 
some. of our Institution meetings, and is also beginning to 
make itself heard in the technical press. 

When interpreted I think it may be taken to mean 
that engineers, having shown how food, clothing, houses, 
motor cars, and everything that goes to make life pleasant, 
ean be produced in quantities more than sufficient for 
all—in fact, in such quantities that the output cannot 
be absorbed—should now “show the world ’’ how, by 
adopting commonsense methods, they can be absorbed 
to the advantage of the community at large. 

Laudable as these ideas may be, I would like to suggest 
that before dabbling in issues which have hitherto been 
regarded as being quite outside their province, there is 
another matter lying closer to their own doorsteps, so to 
speak, to which they might well turn their attention. 

I refer to the matter of industrial organisation and 
efficiency, which is essentially an engineer’s (or ought to 
be an engineer’s) province. I do not refer to the mere 
material side, such as card indexing, mechanical costing, 
&e., but to the psychological side. 

As an engineer who has had a wide and varied experience 
at home and abroad, I am appalled at the dreadfully 
low level of efficiency in organisation and management 
that I meet everywhere. 

I have worked for so-called “ enlightened ” employers, 
and ‘“ unenlightened ” ones, for gentlemen and for black- 
guards ; but they all seemed to have one thing in common, 
and that was a hopeless ignorance of this important 
subject. i 

The best manager I ever saw was not an engineer at 
all, not even an industrialist. He was in a circus ring, 
and his team were not humans, but horses. He had a 
long whip, a pocket full of sugar, and a voice so gentle 
as to be almost inaudible. By the judicious use of all 
three he got results that were marvellous. 

I have never seen the manager of a human team display 
anything like the commonsense and ability of that ring 
master. 

I have seen managements that (metaphorically) relied 
entirely on the whip. I have known managers who could 
not speak without blustering and swearing. And I have, 





on rare occasions, seen 100 per cent. reliance placed upon 
the sugar bag. Needless to say, all have been failures. 

How often one meets the man who is so high and mighty 
that he will not allow any of his subordinates (sometimes 
not even his customers) to tell him anything. Yet if he 
only had the sense to listen he might probably save 25 
per cent. of his fuel bill, or find some fresh market hitherto 
unthought of. 

The proper delegation of authority to subordinates 
is another-example of failure, It is no uncommon thing 
to find men in positions of subordinate responsibility, 
branch managers, department managers, &c., who are 
expected to carry their responsibility and get results, 
but who are not given corresponding authority. Men who 
are expected to run their departments efficiently, but who 
eannot even sack an inefficient draughtsman or typist. 

Again, one meets the over-anxious man who, in order 
to get results quickly, will depute two or even three men 
to do the same job. One meets the man who habitually 
undermines his subordinates’ positions by giving orders 
behind their backs to their subordinates. 

One meets men who pay subordinates to do certain 
jobs, such as getting orders, and then go and do that very 
work themselves—and then plume themselves on their 
industry. 

The penny wise and pound foolish man is proverbial, 
and how often one meets him, the man who disputes 
omnibus fares with his staff, and while so engaged loses 
large contracts. 

One might go on ad nauseam, but sufficient has been 
said, [ hope, to draw attention to what looks to the writer 
as being an exceedingly sorry state of affairs. 

Before engineers attempt to deal with the mote in other 
people’s eyes, should they not first pull the beam out of 
their own eyes ? SPECTATOR. 

February 24th. 


ROAD SPEED FOR MAXIMUM TRAFFIC DENSITY. 


Srr,—In a letter published in The Times last summer 
reference was made to the results of some road tests made 
by the American Road Builders’ Association. These tests 
led to the rather surprising conclusion that the number of 
cars that can pass any given point in a road each hour is a 
maximum when all the cars travel at a speed of 23$ m.p.h. 
The unexpected point is that the speed should be so very 
low. It is true, of course, that cars do not always keep at 
equal distances, nor travel at equal speeds, and any 
“ overtaking ” (when the road admits of it) must affect 
such simple conclusions. But sometimes overtaking is 
impossible owing to the congestion on the road. 

It is worth while to see how this low figure arises. We 
make the assumptions that emergency braking produces 
@ retardation equal to gravity; that the average car 
length is 12ft.; and that a safety “ collision allowance ”’ of, 
say, 6ft. on a sudden stop is reasonable. (The total 
resistance when braking will include the air and road 
resistances which depend on the speed, but for simplicity 
it will be assumed that they are both small compared with 
the braking resistance and can be looked on as included in 
the total retardation of 32-2ft. per second per second 
above mentioned.) 

If the number of cars passing per hour is N and the speed 
of passing V m.p.h., the distance apart of the noses of 


the cars will be M miles, or 5280 N feet. 
The available braking distance will then be 
(5280 .- 18) feet. 


Then from the general equation V?=2 a 8, we have 


ey ( : i'd ) 
ao ) = 64-4 (5280 5-18 
giving 
, 159,000 
V?+ 540 
and this is a maximum when 
V?=540 or V=23 m.p.h. 
which, it will be seen, agrees with the American figure. 
It is interesting, however, to see what sort of change in 
the numbers passing per hour would be made by raising 
or lowering the speed. The answer is given by the following 
figures :— 
Speed in m.p.h. 
OB is5' oe 
Rees 
- ee 
23... 
ee 
30... 


40... 
50... 2620 


OO losis cud tse; osm Ream eteadl ice nee 
We see from this that it makes very little difference to the 
numbers passing whether the speed is 20 or 30 m.p.h., 
and that when hurrying to 50 m.p.h. one is no better off 
than at 10 m.p.h. An amusing result ! 

Of course, the figures will change if one chooses higher 
or lower braking forces, but the general tendency is the 
same. When overtaking is impossible, them a speed of 
20 to 30 m.p.h. will pass the traffic along with the greatest 
celerity. 

All this assumes extremely alert driving. The driver 
must be prepared to apply extreme emergency braking 
with instant readiness. The crash allowance of 6ft. only 
corresponds at 23 m.p.h. to about one-fifth of a second. 
I think it would be but safe to provide this delay period 


Number of cars per hour. 
2480 
3120 
3380 
3430 
3410 
3320 
2980 











and still to leave the 6ft. safety gap. The effect of so doing 
would be to change the braking distance from 


(280% —18 ) to (s280¥ —18—0-59 v) 


and give for N the following expression : 

N 159,000 V 

~~ V24-17-6 V+540 
This still has a maximum value when V=23 m.p.h., but 
at 60 m.p.h. the value of N, instead of being 2310, is but 
1840, showing the enhanced disadvantage of high speeds 
in the conditions assumed. 

The artificiality of assuming all cars to move at the same 
speed is unattractive at first sight. Yet on a crowded 
road—and it is only that one is thinking about—it is what 
does inevitably happen. So the conclusion may be 
important. H. E. Wrmprris. 


February 24th. 
BENEVOLENT FUNDS. 

Srr,—Your leading article on “ Benevolent Funds,” in 
the current issue, once more reflects “ public opinion ” 
in the true way which we expect from you. 

It seemed to those present at the annual general meeting 
of the Institution of Mechanical Engineers somewhat 
unfortunate that on the one day in the year, as the out- 
going President remarked, on which members have an 
opportunity of discussing the business and administrative 
sides of the Institution, such a subject should have been 
ruled out of order. 

Amongst the rank and file, Mr. Richard Allen’s moving 
appeal evoked more than sympathy, but a desire to ‘‘ do 
something about it ’’; in fact, in the neighbourhood of the 
writer several members, during and after the meeting, 
were advocating the suggestion that you voice in public, 
namely, that they would be very glad to increase their 
annual subscriptions from pounds to guineas for the help 
of the Benevolent Fund. That any such increase must of 
necessity be voluntary goes without saying, but there must 
be at these times a great majority who cannot afford such 
a subscription as they would desire to be circulated in 
print, but who, by their aggregate shillings, would put the 
Fund on a regular and relatively secure income basis. 

The Institution would have to help, by making it really 
easy for everyone to add his mite, and no doubt the transfer 
of the extra shillings would add something to the work of 
the staff—without doubt most willingly on their part. 
Surely this is an Institution matter, and not one which 
should have to be advocated and discussed in your columns, 
nor confined to a special meeting of the Benevolent Fund, 
which non-subscribing members probably do not know 
they may attend, even if they were in London and able 
to do so. 

If you see fit to publish this letter, I trust that the 
voicing of a gentle protest against red tape does not 
obscure the true motive: your really practical, because easy 
and reliable, suggestion for helping the Fund which so 
desperately needs such help at this time. 

London, February 26th. M.I. Mecu. E. 


MEASUREMENT OF INACCESSIBLE CLEARANCES. 


Sir,—In answer to your correspondent, F. W. Brackett 
and Co., Ltd., Colchester, for this purpose [ would suggest 
a wire of soft lead. With a clearance of 0-015in., lead wire 
of 0-03lin. diameter may be used, but for the smaller 
clearance the diameter should be reduced to 0-015in. 

I shall be glad to hear that this has proved satisfactory 
to your correspondent. J. Witson. 

Bedford, February 19th. 








DIESEL ENGINE USERS ASSOCIATION. 


Tue twenty-first anniversary dinner of the Diesel Engine 
Users Association took place on Tuesday last, February 27th, 
at Pagani’s, Great Portland-street, and was attended by more 
than one hundred members and guests. The chair was taken 
by Mr. C. 8. Mounsdon, the President. The toast of “ The 
Association’ was fittingly proposed by Mr. Charles Day, 
President of the Institution of Mechanical Enyi 3s, who is 
himself one of the pioneer oil engine builders and has been closely 
associated with the work of the Association ever since it began. 
It started with only six members in 1913 and has now no less 
than 271 members and 331 subscribers, while its transactions 
are known throughout the world. Mr. Day, in proposing the 
future prosperity of the Association, doubted whether it would 
become much larger in its membership owing, he said, to the 
powerful adverse forces which were operating against the use of 
the oil engine in this country. He instanced the grid and the 
fuel oil and petrol taxes, also Government help given to coal 
interests, which was evidenced both in recent legislation and 
commercial treaties. Would it not be better, Mr. Day asked, to 
assist the manufacture of finished articles requiring skilled 
labour rather than always favour raw materials iike coal? He 

inted out that three-quarters of the oil engine manufacturers’ 

usiness was for export—a figure substantiated hy Sir Ernest 
Petter—and said that the value of a good home market could 
not be over-emphasised. In the course of his speech Mr. Day 
suggested that there might well be closer co-operation between 
the Institution of Mechanical Engineers and the Diesel Engine 
Users Association in matters affecting the welfare of the engi- 
neering industry. In his reply, the President gave some 
statistics of the work of the A iation and tioned the great 
advance of the oilengine for marine propulsion, road and rail 
transport, and aircraft work. The toast of “ Our Guests’? was 
entrusted to Mr. Cornewall-Walker and Sir Ernest Petter and 
Dr. W. R. Ormandy responded. An event of the evening was 
the toasting of the original members, several of whom were 
present. It was proposed by Mr. J. L. Chaloner, who referred to 
the valuable woe of Mr. Percy Still, Mr. C. O. Milton, and Mr. 
Geoffrey Porter. Mr. Geoffrey Porter replied. ‘The Chairman 
referred to the work done by the present Hon. Secretaries, 
Admiral J. Hope Harrison and Mr, H. V. Stead. As in previous 
years, much of the success of a very happily spent evening was 
directly due to the untiring efforts of the Hon. Treasurer, Mr. 
F. A. Greene, who had charge of the dinner arrangements. 
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Railway and Road Matters. 


THE new entrances and circulating area of the tube 
station at Knightsbridge were opened on Sunday, Feb- 
ruary 18th. The whole of the work is not yet completed, 
as there is to be another entrance from Hans-crescent. 
[t will be opened in the summer and allow Brompton-road 
Station to be dispensed with. Knightsbridge Station is 
used by 44 million passengers annually. 


THe Transport Advisory Council, set up under the 
Road and Rail Traffic Act, and of which, by a community 
of the competing interests, much is expected, has Viscount 
Goschen as chairman. The railway representatives are 
Sir Josiah Stamp, Sir James Milne, and Sir Herbert 
Walker. One of the three representatives of labour 
is Mr. John Marchbank, the general secretary of the 
National Union of Railwaymen. 


A CONFERENCE of representatives of the four grouped 
companies and of the road traffic interests, convened by 
the Metropolitan Traffic Commissioner, was held on 
Monday, February 19th. It was explained that the 
purpose of the conference was to discuss the procedure 
under the Road and Rail Traffic Act and, in particular, 
as to the licensing provisions. The proceedings made it 
evident that all concerned were most anxious to co-operate 
towards the successful working of the Act. 


A COLLISION on a single line belonging to the Italian 
State Railways on February 18th, whereby thirty-four out 
of the total of forty-six passengers in a rail-bus were 
killed, draws attention to the remarkable freedom from 
collision that characterises the single lines of British rail- 
ways. Since the Radstock collision of August 7th, 1876, 
and Edward Tyer’s invention of the single line token 
system in 1878, there has been only one collision on a single 
track in which passengers lost their lives. That was at 
Abermule on January 26th, 1921, nearly fifty-five years 
after the previous one at Radstock, and was caused by an 
irregularity in working which should have been noticed 
by four individuals. 


Work has begun in the Derwent Valley between Derby 
and Ambergate on the reconstruction of three big viaducts, 
carrying over the river the L.M.S. Railway’s main line 
from London and Derby to Manchester and the North. 
The viaducts are to be rebuilt in order to carry the 
heaviest ty of locomotive. The reconstruction 
will not be completed until early in 1935. The three 
viaduets concerned are Belper Pool (475ft. long, ten 
spans), Broadholme (348ft. long, seven spans), and 
Swainsley (220ft. long, six spans). All three will be 
reconstructed to one type, in steel and concrete. It is 
proposed to undertake the reconstruction of Broadholme 
and Belper Pool viaducts first. 

THE Pedestrians’ Association—whose useful activities 
are, by the way, led by Sir Alexander Kaye-Butterworth, 
the general manager of the former North-Eastern Railway 

-has lodged a complaint that since the speed limit of 
omnibuses has been increased the number of people killed 
by omnibuses has increased. The London Passenger 
Transport Board, in reply, advises the London and Home 
Counties Traffic Advisory Committee that, so far as the 
General omnibuses are concerned, the increase in the 
number of accidents has heen only 0-061 per 10,000 miles 
in 1933, as compared with 1932. The Traffic Advisory 
Committee has consequently reported that “no cireum- 
stances were revealed which would justify them in repre- 
senting that the present speed of omnibuses should be 
reduced.” 


To the list that appeared in this column on February 
23rd, of former railway officers who have recently passed 
away we must now add that of Mr. Dixon H. Davies, who 
became the senior partner of Messrs. Beale and Co., 
solicitors, who are well known as the parliamentary agents 
for the London, Midland and Scottish Railway and as the 
legal advisers to the former Midland Railway. Mr. Davies, 
who died on February 14th, after a short illness, was a 
solicitor at| Chesterfield and was mainly responsible for 
the ambitious coast-to-coast Lancashire, Derbyshire and 
East Coast Railway, which was sanctioned in 1891, but 
resulted only in a line between Lincoln and Chesterfield. 
That railway was later acquired by the Great Central 
Railway and Mr. Davies then succeeded Mr. Linegard- 
Monk as solicitor to the latter company, with whom he 
remained until it beeame part of the London and North- 
Eastern system at the end of 1922. 


THE generally prevailing opinion that the late running 
of trains in foggy weather is due to the difficulty of drivers 
to see the signals is very wide of the mark. The approach 
to the stop signals at all boxes is governed by a distant 
signal, which is usually about 1000 yards away from where 
the driver might have to stop. A fog-signalman is stationed 
at the distant signal, and as long as that signal is ‘‘.on,” 
i.e., in the “‘ warning ” position, that man has a detonator 
on the rail, and he stands between the detonator and the 
signal and exhibits a yellow light with his hand lamp. 
That warns the driver, who then gets his train under 
control, prepared to come to a stand at the stop signal 
at the box. If the distant is at “ clear ’—and that can 
only be when the stop signals are at “‘ clear ”’—the fog- 
signalman takes the mator off the rail and exhibits 
a green light to the driver, who thus knows that the signals 
at the next box are in his favour. Thus, the only running 
time he might lose is in the minute or two caused by his 
going more slowly than usual until he can see the stop 
signal, The delays in foggy weather occur in stations and 
at signal-boxes, and are due to such causes as drivers 
having to search for their trains and shunters to find 
both train and engine, whilst signalmen have to look 
for engine, train and shunter. Engines drawing or 
propelling empty trains into terminal stations have to 
be careful not to collide with the buffer stops, and light 
engines having to back on to their trains have to be 
moved with care. The station staff need longer to see 
that the carriage doors are shut, and to give the right-away 
signal to the and for the latter to signal to the driver. 
All these difficulties relate to passenger trains, and they 
are considerably magnified where goods trains and where 
shunting are concerned ; they lead to a longer occupancy 
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ANOTHER metal which can be electro-deposited or 
plated has been added to the already long list of well- 
known and rare metals, says Iron Age. It is germanium. 
It can be deposited electrolytically from strong aqueous 
potassium hydrate solutions of the dioxide. An exposition 
of the technique of the deposition of germanium will 
be given in @ paper before the Electrochemical Society 
in April. 

In a brick-making investigation reported by W. A. 
Hamor, says the Chemical Trade Journal, 50 lb. of moist 
sand were mixed with 3-5 lb. of hydrated lime, and the 
mass divided into two equal portions, to one of which 
sugar was added at the rate of 6 grammes per brick. On 
subjecting the bricks made from such material to the 
usual tests, it was indicated that the addition of sugar 
had increased the transverse strength and to a less degree 
also the compressive strength. Glucose was found to be 
particularly effective. 

Tue L.N.E.R. is introducing a new type of anti-breakage 
device at the Blyth coal staiths. Anti-breakers of various 
designs are already in operation at several of the North- 
East Coast coal-shipping ports, but the type to be installed 
at Blyth (the Morison-Leonard) differs in some essential 
particulars from the others. It is a telescopic arrange- 
ment which trains the coal to the floor of the hold, forming 
a cushion or cone on to which subsequent loads fall with a 
diminished impact. It is predicted that the use of the 
device will result in a considerable improvement of the 
condition in which coal is loaded into the holds. 

A REPORT on pulverised fuel for the year 1932-33 has 
recently been issued by the Edison Electric Institute, 
and according to Mr. V. Walker, in the Electrical Review, 
forty-three operating companies contributed to the 
report. Of these sixteen use the bin system, twenty-four 
the direct-fired system, and three both systems. Of the 
181 boiler units which the report covers, seventy-two 
with a steaming capacity of 21 million pounds per hour 
are served by the bin system, and 109 with a capacity 
of 34 million pounds per hour are direct-fired. The 
average capacity of the direct-fired units is 315,000 lb. 
per hour, compared with 293,000 lb. of those fired by the 
bin system. 

Durine the summer of 1933, equipment was installed 
in Baltimore for grinding a portion of the garbage during 
periods of peak production, discharging the pulp into the 
outfall sewer and treating the material along with the 
sewage at the sewage works. The grinding station was 
operated fer twenty-four days, during which time 1693 tons 
of garbage were disposed of. It is believed that the peak 
production of garbage can be handled much more cheaply 
this way during a short period in summer than by building 
additional incinerator capacity that would be used 
infrequently. Furthermore, so far as could be judged, no 
detrimental effect on the operation of the sewage works 
was observed. 

A PAPER was recently read by Mr. George Dollond 
before the Royal Society giving an account of the applica- 
tion of a concave achromatic lens to the micrometer, 
proposed to be called the macro-micro lens. The author 
stated that by introducing one of the fluid concave 
lenses recently invented by Professor Barlow, between 
the object-glass and the eye-piece of a 5ft. telescope, 
it become as powerful as a 10ft. instrument. The invention 
had been regarded as one of the greatest improvements 
made in optical instruments for many years. This applica- 
tion of a concave achromatic lens arose out of the series 
of trials that were made for the purpose of correcting the 
aberrations of the eye-glasses applied to the telescupe 
constructed by the author for the Royal Society. 

A LARGE company in Detroit has perfected a novel 
method for reducing the time required to carburise rear 
axle pinions. Briefly the equipment and method are as 
follows :—A group of small cylinders of stainless steel 
are welded together by means of connecting strips of 
steel so that a set of six, eight, or ten are easily transferred 
from place to place or furnace to furnace, each cylinder 
being large enough to hold one axle pinion together with 
the carburising compound. Placing these sets of cylinders 
in a furnace, the carburising is accomplished in much 
less time than by older methods. The thin cylinders 
are a factor in reducing the time. They can be used over 
and over because of their heat-resistance and their life is 
long. The company using this process and equipment is 
having marked success with it. 

A DISCOVERY has been made recently in the research 
laboratories of I.C.I. Metals, Ltd., at Birmingham, as 
a result of which a whole series of new copper alloys will 
be developed. The remarkable feature of these new alloys, 
to be known as “ Kunial,” is, that by simple heat treat- 
ment their hardness, strength, and other mechanical 
properties can be very considerably improved. The 
series covers Kunial brass, Kunial copper, Kunial nickel 
silver, and Kunial bronze. All the commonly used copper 
alloys are annealed and softened by raising them to 
temperatures in the region of 400 deg. to 600 deg. Cent., 
but similar heat treatment may treble the hardness and 
double the tensile strength of the Kunial alloys. Yet, 
in spite of this marked difference, Kunial alloys can be 
extruded, rolled, drawn, and cold-worked exactly in the 
same way as ordinary brass for the production of rod, wire, 
tubes, strip, and sheet. 

THE past three years have witnessed in Germany a 
rapid development of interest in the Universal Decimal 
Classification, the most important manifestation of which 
has been the adoption of that system by the Deutscher 
Normenausschuss for codifying its published standards. 
The need for a German edition of the classification has 
been felt, and is now to be met. The production of a 
new (third) edition of the classification will take place 
in the next three years, 1934-36, under the auspices of 
the Normenausschuss and the Ministry of the Interior. 
The work has the official approval of the Institut Inter- 
national de Documentation, and will incorporate all the 
gonsiderable amendments and additions made to the 
second French edition 1927-29 since the publication of 
the latter. The additions will total some 10,000 classes, 
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THERE are fifty-one furnaces blowing in Germany out 
of a total of 150. 

AFTER a series of tests the management of the Berlin 
Transport Company has decided that a!l new omnibuses 
are to be oil engine driven. : 

THE new Arcform steamer “‘ Arewear”’ arrived recently 
at Buenos Aires, having averaged 11-3 knots for seventeen 
consecutive days with a fuel consumption of less than 
20 tons per day. 

A NEW type of cast iron has been produced by Mr. 
A. J. Stokes, which is claimed to have a tensile strength 
of 45 tons per square inch. It is also said to have an 
exceptionally high elasticity value. 


AccoRDING to a survey of N.R.A. code results by the 
American Iron and Steel Institute, the cost of producing 
a ton of steel has increased 70 per cent. since the industry 
started operating under its code last June. 


A rocket, which is expected to travel at more than 500 
miles an hour after penetrating the stratosphere 50 or 60 
miles above the earth, is being completed by Professor 
Robert H. Goddard in his laboratory at Clark University. 


Durine 1933 a total of 1324 aeroplanes were manu- 
factured in the United States, of which 677 were for 
domestic civil use, 331 for military delivery, and 316 for 
export. In 1932 the number produced was 1396, of which 
667 were for domestic civil use, 500 for military delivery, 
and 229 for export. 

Ir is reported that the Japanese Government has 
sanctioned a merger of Government and private steel 
and ironworks. The new combine will have a capital of 
345,940,000 yen. The present capacity of the combine 
is estimated at 2,890,000 tons of pig iron and 1,500,000 
tons of steel annually. 


A croup of Shanghai merchants are reported to be 
organising a concern to be known as the Paoyang Coal 
Company to work deposits at Hung Men Kou, an eastern 
suburb of Paoyang, Kiangsi Province. The capital is 
fixed at 1,600,000 dollars, and when in full operation the 
daily output is expected to amount to 1000 tons. 


In order to combat Japanese competition in the paint 
and pigment markets of the Dutch East Indies, the firm 
of Pieter Schoen and Zoon, which has a large paint and 
varnish factory in Zaandam, Holland, has decided to 
erect a subsidiary in Batavia. The new factory is to manu- 
facture, in addition to paints for household purposes, 
industrial paints and ships’ compositions. 

In 1933 the combined capacity of all e2ntral electric 
heating stations in the U.S.S.R. was 345,000 kW. Stations 
of additional 72,000 kW are to be opened shortly and other 
stations with another 225,000 kW are under construction, 
while existing stations are to be increased by 104,000 kW. 
A number of large electric heating stations are projected 
under the second five-year plan ranging from 40,000 kW 
to 250,000 kW. 

AccorD1NneG to O’Connell’s Coal and Iron News, last year 
the quantity of coal shipped for bunkers decreased by 
5 per cent., while oil fuel bunkering increased by 35 per 
cent., compared with 1932. Last year 13,457,000 tons of 
coal were shipped for the use of fishing vessels and ships 
engaged in foreign trade, compared with 14,209,000 tons 
in 1932. Oil fuel bunkers, on the other hand, rose to 
246,019,000 gallons in 1932, compared with 180,987,000 
gallons in the previous year. 


Art Trollhattan, which has already one of the largest 
water power stations in Sweden, a further plant is to be 
put down, capable of developing 100,000 H.P., with only 
two generators. At the present time the Trollhattan 
station has thirteen generators, which together produce 
about 140,000 H.P. The existing machinery is to be 
improved, and when the alterations and the new construc- 
tion are completed the Trollhattan Falls will be harnessed 
to give a total of 300,000 H.P. 


Tar Ruhr coal-mining industry, which is at present 
utilising its nitrogen fixation plants to the extent of about 
one-third of their capacity, has decided to employ the 
bulk of the plant for the hydrogenation of coal. The first 
step will be the erection of a unit with an annual capacity 
of 100,000 tons of motor fuel oil, about 150,000 tons of 
coal being necessary for the purpose. The process to be 
employed is that developed by Pott and Broche, by which 
80 per cent. of the coal substance is converted into liquid 
products. 

Dirrtcutt and spectacular bridge building characterised 
the construction of the Polvorilla Viaduct on the Argen- 
tina State Railways in the Andes Mountains between the 
towns of Salta and Abra Chorillos. The viaduct, con- 
taining over 160 tons of steel, is 733ft. long and 235ft. 
high above the stream bed. It is built on a 656ft. radius 
curve and on a 1§ per cent. gradient. Climatic and topo- 
graphic conditions were so unfavourable that two years 
were required to complete the work, according to Don 
Eduardo M. Huergo, chief engineer of the Ferrocarriles del 
Estado. Among these conditions were low temperatures, 
strong winds, heavy snowfalls, and the effect on men and 
machines of working at an altitude of nearly 14,000ft. 
above sea level. Also, all materials had to be trucked 
13 miles to the site from the nearest railhead. 


Ir is of interest to note the growth of Italy’s merchant 
tonnage since the war, as given by the Shipping World; 
the figures which follow include all ships of 100 tons 
gross or more. In June, 1914, there were ‘under the 
Italian flag 1160 ships totalling 1,668,000 tons gross ; 
by June, 1919, this fleet had declined by nearly 300,000 
tons to 858 ships of 1,370,000 tons. But in the post-war 
period, as a result of the acquisition of the former Austrian 
merchant fleet and of shipbuilding and shipping subsidies, 
the Italian fleet was expanded until in June, 1927, it 
totalled 1429 ships of 3,483,000 tons. In the last year 
or two a large number of old Italian ships have heen 
scrapped, and, although new tonnage has been added, 
this has not make good the wastage, for there were under 
the Italian flag in June last only 1278 ships of 3,150,000 
tons. This is, nevertheless, an increase of 88-8 per cent. 
in the tonnage as compared with 1914, although the 








of the main line, and to trains being kept back. More- 
over, all delays are cumulative in their effects. 





mainly in science and technology, bringing the total 
number of classes to approximately 70,000. 


number of ships has increased by only 10 per cent. 
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COMPARATIVE NAVAL STRENGTH. 


THE 1934 edition of the “ Return of Fleets ”’ 
Blue-book, originally known as the “ Dilke 
Return,” makes an opportune appearance on the 
eve of the Navy Estimates, for it presents an 
up-to-date and fairly comprehensive picture of 
the state of the world’s principal navies. Never- 
theless, a word of warning is necessary to those 
who may turn to this document for enlighten- 
ment. The tabulated comparisons, in the open- 
ing, of ships built, building, and projected are liable 
to prove misleading if taken at face value, since 
no distinction is drawn between vessels of the most 
modern and powerful types and others which are 
obsolete. The cruiser lists constitute a case in 
point. According to these, the British Common- 
wealth has sixty cruisers built and building; the 
United States thirty-two; and Japan thirty-three. 
The totals are no doubt accurate, but the conclu- 
sion they suggest is a false one. It will be found on 
analysis that the British aggregate includes twenty- 
tive ships which are already over the age limit or 
approaching it, while the American and Japanese 
vessels are, with scarcely an exception, of modern 
construction. Probing further into the subject, 
it will be discovered that a year or two hence the 
cruiser establishment of the British Common- 
wealth will ipclude only twenty-eight ships laid 
down since the war. Actually, therefore, the com- 
pletion of current programmes at home and abroad 
will leave us, as regards cruisers, far inferior to the 
United States and barely on a level with Japan. 
When we add that similar results attend an exami- 
nation of the destroyer and submarine tables, the 
value of these comparative lists may be readily 
determined. It is true that erroneous impressions 
conveyed by the opening tables will be corrected 
if the reader penetrates into the body of the docu- 
ment and studies the material of each Navy in 
turn, though we fear that not many Members of 
Parliament or members of the general public will 
have the time or inclination to do this. On the 











whole, the Return of Fleets in its present form is 
open to the criticism which used to greet the Dilke 
Return—that unless closely scrutinised, it gives 
a very exaggerated idea of British naval power at 
the date of publication. 

Taking capital ships first, the Return tells us 
nothing new. The “ battleship holiday ”’ is still in 
force, and with the exception of the French vessel 
‘‘ Dunkerque ’’ and three German “ pocket battle- 
ships’ building or projected, no change is to be 
noted in this category. That, at any rate, is the 
inference to be drawn from the Return. Once 
again, however, the inference would be wrong. 
The official document does not record the important 
fact that ten of the United States capital ships 
have been modernised at an average cost of 
£2,000,000, or that the remaining five are to be 
virtually rebuilt, re-engined, re-armoured, and 


306 | re-armed, at an average cost of £3,000,000. When 
7 | this drastic process of rejuvenation is completed, 


the American battle fleet will enter upon a new 
lease of life with a sum of efficiency and fighting 
power immeasurably superior to that of our corre- 
sponding fleet of the same numerical strength. 
As will be seen, a sum of £35,000,000 will eventually 
have been spent on renovating the American battle- 
ships. This is equivalent to the cost of building 
five new vessels of the ‘‘ Nelson” class. It is 
questionable whether the authors of the Washing- 
ton Treaty, whose object was to preserve the 
status quo in respect of relative capital ship strength, 


38 | foresaw this lavish expenditure for the purpose of 


increasing the combatant power of existing ships. 
Further evidence of the remarkable revival of 


2 | American sea power is furnished by the Blue Book. 


Including ships already authorised and those pro- 
jected this year, the United States is building or 
preparing to build the following :—Eight cruisers 
of 10,000 tons, armed with 8in. guns; nine 
cruisers of 10,000 tons, mounting 6in. guns; two 
aircraft carriers of 20,000.tons and one of 13,800 
tons; eight flotilla leaders of 1850 tons ; twenty- 
four destroyers of 1500 tons; and six submarines 
of 1130-1320 tons. Excepting the aircraft carriers 
and submarines, all these vessels have the maximum 
tonnage and armament sanctioned by treaty. 
In emphasising the magnitude of the United 
States naval programme we do not suggest that it 
constitutes an infringement of any treaty obliga- 
tion. On the contrary, the United States is keeping 
well within the limits of the Washington and 
London covenants. We discern in her action no 
aggressive intent, but merely a natural and laud- 
able desire to reinforce the national defences, and, 
at one and the same time, provide much-needed 
employment for industries which have suffered 
severely during the years of depression. Many 
will hope that our own Government will apply 
itself with equal resolution to the task of rebuild- 
ing our neglected fleet. The sole ground for legiti- 
mate criticism of American naval policy is its 
continued adherence to the maximum standards of 
displacement and armament established at the 
Washington Conference, standards now almost 
universally condemned as exorbitant. Nowhere 
outside the United States does informed naval 
opinion consider 35,000-ton capital ships and 
10,000-ton cruisers indispensable. At Geneva and 
elsewhere Great Britain has tried repeatedly to 
secure the scaling down of these limits to 25,000 
(or, under certain conditions, to 22,000) and 7000 
tons respectively, her proposals having gained the 
more or less qualified support of Japan, France, and 
Italy. So far, however, the United States has been 
unable to accept any reduction, and as long as that 
attitude is maintained there can be little hope of 
rendering naval armaments less expensive. One 
result of the American policy has already revealed 
itself in striking fashion. Japan, on learning that 
the projected American 6in. gun cruisers were to 
be ships of 10,000 tons, at once designed her own 
new vessels on the basis of 8500 tons. This placed 
the British Admiralty, in the words of the First 
Lord, “ on the horns of dilemma.”’ Either we must 
continue to build cruisers palpably inferior to their 
foreign counterparts—our replacement tonnage 
being strictly and arbitrarily limited—or we must 
build fewer ships and increase their dimensions. 
The latter alternative has wisely been chosen, and 
this has involved a revision of the 1933 cruiser 
programme. In place of the three 5200-ton 
“ Arethusas”” and one 7000-ton “‘ Leander” 
originally voted, two 9000-ton ships of a new 
(‘Minotaur’) class and one “ Arethusa ’’ are to 
be laid down. There could be no more convincing 
demonstration of the world-wide repercussions of 
a purely national shipbuilding policy, and no 
stronger argument in favour of establishing new 
tonnage standards in place of those hastily, and, 





as we think, unwisely adopted at Washington 





twelve years ago. The Naval Conference to be 
held next year will afford a further opportunity of 
pressing the case for smaller and therefore cheaper 
capital ships and cruisers. 

British vessels listed as “ building’ in the new 
Return comprise ten cruisers, twenty-seven flotilla 
leaders and destroyers, nine submarines, and four- 
teen sloops, though many of these ships are noted 
as being ‘‘ not yet ordered.’’ But since the Blue- 
book went to press most of the outstanding con- 
tracts have been placed, the only vessels not yet 
allocated being the 9000-ton cruisers “‘ Minotaur ” 
and “ Polyphemus.”’ Of the eight other cruisers. 
the “Neptune” and “Ajax” belong to the 
“‘ Leander ” class of 7000 tons; the ‘‘ Amphion,” 
“‘ Apollo,” and “ Phaeton” to the “ modified 
Leander” class, also of 7000 tons; and the 
“* Arethusa,’’ “‘ Galatea,’ and “ Penelope ”’ to the 
‘* Arethusa ”’ class of 5200 tons. The last three ships 
are remarkable in that they are the smallest and 
feeblest cruisers now under construction for any 
Navy, and for that reason we hope that the class 
will not be further multiplied unless a universal 
reduction in cruiser standards is effected. In the 
flotilla leaders, ‘‘ Exmouth,” ‘* Faulknor,” and 
** Grenville,’ a return has been made to the prin- 
ciple of differentiating these craft from destroyers 
proper by giving them increased tonnage and 
armament. They are of 1475 tons—100 tons 
heavier than current destroyers—and the arma- 
ment has been increased from four 4-7in. guns to 
five. The British tables present few other features 
of interest, but a slight increase in the gun power 
of the latest sloops is to be noted. In the French 
section we observe with surprise that thirty-one 
vessels defined by the London Treaty as cruisers 
are still listed as “‘ flotilla leaders.” The Treaty 
defines a cruiser as any surface vessel, other than 
a capital ship or aircraft carrier, whose displace- 
ment exceeds 1850 tons and which carries guns 
above 5- lin. calibre. The thirty-one French ships 
average nearly 2400 tons—the last six being of 
2569 tons—and in twenty-five the armament is 
five 5-5in. guns, the remainder having five 5- lin. 
Clearly, therefore, these vessels are cruisers within 
the meaning of the Treaty, and ought to be classi- 
fied as such. The Blue-book is valuable as a 
guide to the composition of the world’s leading 
navies, but it is also a painful reminder of the 
eclipse which British sea power has suffered as the 
two-fold result of parsimony and unilateral dis- 
armament. 


The Steel Trade in the Melting Pot. 


Ir seems to be the sad fate of the British iron 
and steél industry in times of crisis to act in the 
way best calculated to alienate public sympathy, 
and the outcome of the meeting of the National 
Federation of Iron and Steel Manufacturers called 
to consider the National Committee’s reorganisa- 
tion stheme, provides a regrettable illustration 
of this inability to grasp opportunity. Although 
the Government, many of the subsidiary industries 
concerned, and the public had indicated in no 
uncertain manner that they expected resolute 
action in the direction of industrial reorganisation, 
the steel makers were content to shelve the issue 
for another eight weeks. The indefinite resolution 
adopted accepts ‘in principle the revision of the 
constitution in the general terms of the printed 
draft circulated to the members on January 4th, 
and directs that a committee be appointed from 
this meeting to prepare a final draft constitution 
in general accordance therewith ; but giving effect 
to amendments suggested by counsel and taking 
into consideration suggestions which have already 
been received or may arise as the result of subse- 
quent discussions at this meeting, or which may 
be received from any member.” The amendment 
also directed that the “final draft be submitted 
for acceptance to a general meeting of the Federa- 
tion to be convened on April 19th.” In the end, 
seventy-four members voted in favour of the 
amendment, and twenty-eight against. Thus, of 
an assembly of over two hundred, the number of 
votes cast formed, roughly speaking, about 50 
percent. Itis unfortunate that a candid statement 
was not issued as to the number of companies 
actually present, in order that those vitally 
interested in the question of steel reorganisation 
could judge for themselves the popularity or other- 
wise of the scheme. Candour, however, has not 
been a distinguishing feature of the supporters 
of the National Committee’s proposals, and efforts 
to elicit from the chairman of the meeting a frank 
statement that the amendment would not do more 
than bind the trade to consider the scheme at the 
next general meeting were unavailing. The 





situation. therefore, has become rather more 
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confused, since the strong opposition does not know 
whether the scheme is to be considered and dis- 
cussed for the first time by the trade as a whole 
at the meeting on April 19th, or whether an 
attempt will be made to rush it through by methods 
which have more than a savour of political finesse. 
From January 4th until February 22nd the iron 
and steel industry had been studying the National 
Committee’s proposals, and during that period 
some plain speaking was indulged in at public 
meetings, and in the Press. The chief protagonists 
were, on the one hand, Mr. Charles Mitchell, the 
chairman of the National Committee, and on the 
other, Sir William Firth, chairman of Richard 
Thomas and Co., Ltd., the largest tin-plate- 
making concern in the country, and Captain L. 
D. Whitehead, the chairman of the Whitehead 
Iron and Steel Company, Ltd., one of the most 
successful of our re-rolling firms. That the 
opposition will remain quiescent until April 19th 
under these circumstances is scarcely to be 
expected, and in letters we publish on page 225, 
Sir William Firth attacks with characteristic 
vigour and a wealth of businesslike argument the 
fundamental principles of the scheme, whilst 
Captain Whitehead outlines a well-thought-out 
plan of his own devising. 

The strongest objections urged against the 
National Committee’s scheme are that it is designed 
to obtain control of the market by a system of 
interlocking rebates, and that it makes no attempt 
at industrial reorganisation by eliminating 
redundant works and modernising obsolete plant. 
Instead. it introduces a system of quotas to which 
a strong section of the industry is opposed. On 
this point Sir William Firth must be listened to, 
since he, more than any other man, was the archi- 
tect of the quota scheme, which has been operated 
by the Welsh tin-plate industry for the last few 
years. He is, therefore, in the best position to 
assess the advantages and disadvantages of this 
method of dealing with a problem that reaches 
down to the very foundations of the industry. 
It is not going too far to say that the difficulty 
of working out a satisfactory system of quotas 
has been largely responsible for the time taken 
to formulate a scheme. Works which have been 
developed to produce steel for shipyards have had 
to seek other markets owing to the slump in that 
industry, and have turned their attention to 
districts which previously had been supplied by 
other works. Naturally, this added to the difficul- 
ties of reaching agreement upon quotas, and it 
may be that the present district grouping of works 
is more artificial than is generally realised. Should 
a revival in shipbuilding occur, a part at least of 
this problem would be solved. The National 
Committee has tried to satisfy everyone, and under 
its scheme all the works, whether efficient or 
inefficient, would receive a quota. Once this 
principle was accepted, it was necessary to raise 
the level of prices to a point which would satisfy 
even an obsolete works operating at a restricted 
rate necessitated by the output limitation placed 
upon it by quota agreements. To ensure the 
maintenance of prices, therefore, the interlocking 
rebate plan came into existence. The present 
scheme, however, can only be successful if it 
receives wholehearted support from the industry, 
and—equally important—if it receives the approval 
of the Government. The result of the meeting 
of the Federation has shown that the first essential 
is lacking, and the speech delivered by the President 
of the Board of Trade at the Federation dinner 
which followed the meeting was not exactly a 
benediction. Such reminders as “nobody who 
has ever been in Government would be so foolish 
as to go ahead of public opinion’’; “ Nobody, 
{ hope, would imagine that a mere price-fixing 
arrangement is sufficient to fulfil the requirements 
of the organisation ~ ; “‘ It is even more important 
to your interests that there should be no exploita- 
tion of the consumer,” cannot be lightly dis- 
regarded. 

Although it would not be strictly accurate to 
say that the scheme derives its support from the 
heavy steel trades, and that the opposition is 
principally from the lighter sections, yet, roughly 
speaking, that is the position, although some 
amongst the former group dislike it, whilst 
supporters may be found amongst the latter. A 
section of the industry believes that the 
Federation missed an excellent opportunity of 
giving the scheme a decent funeral and starting 
afresh ; but probably the majority were appalled 
by the prospect such a course opened up of a 
repetition of the struggles which have agitated 
the trade for the past two years. Instead, a com- 
mittee of officials of the Federation, consisting 
of Sir Frederick Mills, Sir William Larke, and Mr. 








C. U. Peat, respectively chairman of the Political 
Committee, Director, and Auditor of the Federa- 
tion, was appointed to consider suggested amend- 
ments. It may have been the only way to avoid 
appointing a committee which would have included 
known opponents, but it is doubtful if, as at 
present constituted, it can convert a plan which 
has aroused such influential opposition into an 
instrument for uniting a disorganised industry 
and obtaining the confidence of a public whose 
interests hitherto have not been studied. Sooner 


or later the steel industry will be obliged to come 





to grips with actual facts, and instead of setting 
up a commercial organisation, undertake an 
industrial reorganisation. A step in this direction 
might have been made when the committee 
was appointed by instructing it to deal with the 
problem of modernising existing plant. It might 
have been strengthened also by the addition of a 
few consulting engineers from outside the industry. 
It would not be difficult to find such men, whose 
knowledge of existing British steel works and 
modern industrial requirements would be equal 
to that of the steel makers themselves. 








Artificial Pozzuolana—Surki. 


By J. 


OZZUOLANAS are’ mixtures analogous to 
cements, but contain an excess of silicate and a 
deficiency of lime, so that they must be mixed with 
pure lime in order to make hydraulic lime or cement, 
Natural cements have been obtained from the 
calcination of marly clays of different kinds; the 
well-known Roman cement is obtained from clayey 
calcareous nodules obtained in London clay; the 
cement of Boulogne is obtained from a marly clay, 
which has been used in the manufacture of artificial 
stone (Coignet’s system) ; every sort of clay giving a 
strong effervescence with hydrochloric acid may be 
considered as marly clay, and may be found useful in 
the manufacture of cement. 

Hydraulic mortars are formed from a mixture of 
common or feeble hydraulic lime with a natural or 
artificial Pozzuolana. The two principal and natural 
ingrodients in hydraulic mortar are pozzuolana and 
trass; the former is a voleanic product and is the 
first substance known to possess the peculiar property 
of hydraulicity. The discovery was made at Pozzuoli, 
near the base of Vesuvius. Vitruvius and Pliny both 
mention that pozzuolana was extensively used by the 
Romans before their day. Vitruvius gives a formula 
for its use; it is as follows :—‘‘ Twelve parts of 
pozzuolona well pulverised, six parts of quartzite sand, 
well washed, and nine parts rich lime well slaked.” 

Trass is a similar volcanic product found near 
Andernach, on the Rhine. It is a trachytic tuff, 
largely composed of pumiceous dust. Trachyte is 
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CLAY BURNING KILN 
found also in Skye. General Trewssart, for works of 
a subaqueous character, used the following mixtures 
for the manufacture of ** béton * :— 
(1). 
Hydraulic lime measured in bulk 
before slaking = 
Trass from Andernach oS. ED 
Pozzuolana from Italy .. .. .. 0O 
OO eee ee 30 
Broken hard lime stone 40 


The first mixture, i.e., (1), required to be used at once ; 
the second, 7.e., (2), required exposure for twelve 
hours before being put in place. 

The chief ingredients of pozzuolana and trass are 
burnt silica and alumina, and in imitation of them 
many artificial compounds of clay have been formed 
and largely used; they are frequently termed 
artificial pozzuolanas ; the ‘‘ Surki” of India is one 
of this class. 

It is a misnomer to define Surki as pounded brick. 
Surki should be made from (i) pure clay free from 
sand; a ground brick dust does not give the best 
Surki, as there is always a percentage of sand in the 
brick earth; and (ii) marly clays which contain 
carbonate of lime. In the case of (i) clays not con- 
taining carbonate of lime or, if any, in some small 
proportion, the degree of calcination which transforms 
them into artificial pozzuolanas with the maximum of 
hydraulicity is the same as the calcination required 
for expelling the water entirely ; therefore the calcina- 
tion must be so regulated as to expel the last particle 
of water without exceeding 1100 deg. to 1300 deg. 
Fah.—what Vicat calls normal calcination. In the 
case of (ii) clays containing more than 15 to 20 per 
cent. of carbonate of lime more calcination is required 
than in the case of (i) to decompose the carbonate and 
cause the combination of lime and clay, but a 
temperature of 1300 deg. to 1500 deg. Fah. must not 
be exceeded. Consequently it is requisite to caleine 
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them with a slow fire, but for a longer time than (i). 
Clay, therefore, only requires slight calcination to be 
transferred into artificial pozzuolana. 

Preparing the Clay.—It has been noticed that 
contact with air during calcination has a great effect 
on the quality of surki; this fact has never been 
explained. The clay, therefore, should be rendered 
as porous as possible by adding straw or sawdust 
before being burnt in bricks or large alls. It. is 
unnecessary so to treat it if burnt in small balls or, 
in the case of dried clay found in its natural state it 
is broken into small pieces before being burnt. 

The engraving shows a type of kiln with alternate 
fires for burning raw clay. The pieces of clay are put on 
the gratings A A, and when the kiln has been loaded a 
fire is lighted in B and kept on for a certain number 
of hours, determined by experience. Suppose the 
calcination has taken place for eight hours, the fire is 
then stopped at B and lighted at C ; after eight hours 
the whole contents will be well burnt. . 

Surki, once made, requires no further care, for 
neither the influence of air nor humidity will deprive 
it of its qualities. 

Surki must be ground to a tine powder to obtain 
the maximum hydraulicity, for the cohesion of a surki 
mortar, being the result of a chemical combination, 
it- will be evidently increased by the fine state of the 
surki and the lime, good trituration, and constant 
dampness without which the affinity of one material 
with the other will not take effect. Surki mortars 
without the admixture of a hard substance such as sand 
are liable from constant dampness to expand, and 
they act in the opposite manner when left exposed 
for some time to a dry atmosphere ; they then con- 
tract, cracks follow, and very often, with the exception 
of the outside crust, they become friable and pulveru- 
lent. The only remedy is to add a notable proportion 
of rather coarse sand. The old builders of South 
India used a sand of very coarse grain, averaging in. 
for the mortar used in their temples and fort walls. 

The strongest surki mortar is obtained from a 
mixture of one part of surki powder by measure to 
one of pure lime paste, sand being added to prevent 
shrinkage. For rapid setting under water or in damp 
places two parts by measure of surki powder are 
mixed with one of lime paste, but the mortar so 
produced is not so strong as the first mixture. The 
full advantage of surki mortar is not obtained unless 
the work is immersed or kept moist for at least a 
month. 

Surki affords better results with a fat lime than 
with a lime yielding a fair degree of hydraulicity ; 
good ordinary hydraulic lime, when mixed with sharp 
sand, gives, after a certain time, superior mortar to 
any surki mortar, but the latter has the advantage 
of quicker setting. 

Colonel Brownlow, R.E., states that “ the greatest 
care is required in mixing surki at all with energetic 
hydraulic lime. It is only the excess of pure lime that 
combines advantageously with surki, forming with 
it silicates and aluminates of lime. But the danger of 
thereby breaking the set is mainfest, for while the 
natural combination of lime with the, silica and 
alumina in the hydraulic lime immediately com- 
mences to set, those formed between the free caustic 
lime and the surki will have to effect a preliminary 
decomposition of the silica and alumina combined 
in the surki, and the two dissimilar actions cannot 
go on in such close connection with any advantage to 
the mortar. Breaking the set is notoriously most 
fatal to hydraulic energy, so that Kankar lime should 
never be left in a mill to be re-ground after an interval 
of time. But when pure rich lime is mixed with 
surki, long and intimate mixture is advantageous, 
because silica and alumina must free themselves from 
the combination existing in the surki before setting 
can commence. , It is also evident the finer the surki 
is powdered the better.” 

Surki mortar should never be used in any work of 
importance where water charged with salt is likely to 
affect it. Such mortars, after appearing to set satis- 
factorily, and the favourable appearance lasting three 
or four years, have eventually disintegrated. 

The masonry works connected with the Godaveri 
River, Anicut System, South India, owe their 
excellent quality to the mortar, which is composed of 
lime from inter and infra trappean limestone obtamed 














1934 





Marca 2, 


THE ENGINEER 


231 











from a narrow band of Deccan trap which crops up 
from under the sand stone on both banks of the river 
above Rajahmundry, at Katern on the west bank of 
the river, and Pangadi on the east bank. The lime- 
stone is a pure carbonate of lime, which, when com- 
bined with the surki, as manufactured at Dowlesh- 
waram, makes a very excellent mortar. The clay for 
the manufacture of surki consists of fine particles of 
alluvium brought down by the river in flood, which is 
deposited in sheltered places, and on the berms of the 
river after the flood. subsides. When dry, the clay 
cracks into pieces about fin. thick, which are collected, 
broken into small pieces, and burnt in a kiln similar 
to that shown in the illustration. 

From experiments made at Dowleshwaram for 
concrete and masonry works to be laid at once under 
water, one lime slaked powder by measure, two surki 
powder, and one sand gave the best mixture. But 
one lime, one surki, and one sand by measure made a 
good mixture when a few hours could be allowed 
before submersion, and gave a very “ tough ”’ mixture. 
Mixture of one lime, one surki, two sand, and one lime, 
half surki, and one and a-half sand by measure gave 
excellent mortar for foundations in water and in 
damp soil if allowed twenty-four hours before being 
covered up or immersed. 

Sir Proby Cautely, in the Ganges Canal works in 
well foundations, used two parts surki to one of lime 
for works below water. 

At the Aswan Dam mortar consisting of limestone 
—nearly a pure calcium carbonate—broken, burnt, 
slaked and screened, and clay made into bricks, burnt 
in clamps to a light red colour, and ground to pass 
through a sieve of 400 meshes to the square inch, when 
mixed in the proportion of three clay to two lime with 
10 per cent. sand and ground in an ordinary mortar 
mill, when grinding, screening and mixing were 
carefully carried out, resulted in excellent mortar, 
more water-tight than 4 to 1 cement mortar (‘‘ Proc.,”’ 
Inst. Civil Engineers, Vol CLII., pages 87 and 88, 
and Appendix (107)).* 

At the Periyar Dam, South India, the mortar 
was made from Kankar lime mixed with a small 
quantity of finely powdered surki, and for the 
concrete the mortar was always mixed before the 
stone was added (‘‘ Proc.,” Inst. Civil Engineers, 
Vol. CXXVIII., page 157). An average of samples 
of the Kankar yielded 35 per cent. lime, 25 per cent. 
sand and silica, and 1-3 per cent, alumina. 

The term Kankar is used to denote a deposition of 
calcareous matter, extracted by the surface water in 
minute quantities from the beds of sand and clay and 
re-deposited in a concentrated and irregular form. 
Its deposition by percolation and evaporation is so 
fickle that a constant quality even in specimens from 
the same locality cannot be depended on. 

Experiments made at Periyar with this lime showed 
that for works under water onelime, one sand, one surki 
by measure gave the best results when immersed after 
twenty-four hours; whilst one lime, one surki, and two 
sand by measure gave the best results when immersed 
after forty-eight hours. In each case the specimens 
were drawn after twenty days. The ratio of one 
lime, one surki, one sand gave a tougher mortar than 
one lime, one surki, and two sand. But, given time, 
one lime and two sand gave a very excellent mortar. 
The sand was coarse-grained, obtained from the river 
bed. In this connection attention may be drawn to 
Dr. Deacon’s remarks regarding hydraulic lime mortar, 
page 27, “*’Proc.,” Inst. Civil Engineers, Vol. CXLVI., 
and page 156 of Vol. CLXI. 

‘Lime and cement are important materials of 
engineering construction, since they are the only 
substances that are used to bind together bricks and 
stone to form masonry structures.” 
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Technikgeschichte. Herausgegeben von CONRAD 
MatscnHoss. Verein deutscher Ingenieure, Berlin. 


1933. Price 10.80 Rm. 


In this volume Dr.-Ing. Matschoss makes another 
step forward in the work he is doing and has done for 
the history of engineering and technology since the 
publication in 1908 of his ‘‘ Development of the Steam 
Engine.” The volume is in reality the “ Beitrige 
zur Geschichte der Technik und Industrie,’”’ enlarged 
in scope and is, in fact, the twenty-second volume of 
that series. In its new format it should appeal to a 
wider circle than formerly. 

The volume comprises sixteen principal articles, 
ranging over a wide field in point of subject-matter 
from the earliest time down to the present, for it has 
to be remembered that the history of quite recent tech- 
nical advance just as much as of earlier ones is often 
obscure. Five of the articles are in substance papers 
that have been given at meetings of the Verein ; 
indeed, at the last annual general meeting one of the 
sections was devoted to the history of engineering. 
Space does not permit of separate notice of each 
article, but it can be said that the previous high 
standard is maintained. 

Dr. Matschoss contributes a preface and the first 
article, which is a plea for the establishment of local 
folk museums to include objects of technical interest, 


as well as one or more museums on the scale of the 
open-air one at Skansen, near Stockholm. Professor 
Herinrich Quiring gives a résumé based on the 
investigations of the last decade on the vexed question 
of the age of iron in antiquity relative to that of other 
metals. Dr.-Ing. E. Feyerabend writes on the cen- 
tenary of the electric telegraph, and is at pains to 
assign the credit of this invention to Germany. He 
should realise that national boundaries are best 
ignored in writing technical history. Dr. R. von 
Ostertag contributes valuable notes on the history of 
food preservation. Dr.-Ing. von Horwitz has an 
article on the origin 6f windmills, but he does not 
advance our knowledge further than the stage reached 
in 1930 by Mr. H. P. Vowles in a paper read before 
the Newcomen Society. Presumably this paper is 
unknown to the author, as it is not -mentioned. 
Oberrat Max Fiichsel reviews the history of welding, 
especially that of recent years. 


in many cases a bibliography is appended, but we miss 
the general bibliography that was so useful a feature of 
the “ Beitrige.” 

Book reviews, notices of primitive machines, and 
reports on prominent technical museums in Germany, 
Austria, Sweden, and England conclude the volume. 
There is no list of plates, but the really serious omis- 
sion, particularly in a work of this character, is that 
of an index. We trust the lack of one in this volume 
may be supplied in the next. 


SHORT NOTICES. 


William Garnett. A memoir by Bernard M. Allen. 
Cambridge: W. Heffer and Sons, Ltd. 1933. Price 
3s. 6d.—In this memoir Mr. Bernard Allen gives us an 


intimate sketch of his friend Dr. William Garnett. 
Garnett, whose loose-knit figure and absentminded walk 
were familiar for many years round Spring Gardens and 
the Embankment, might have been a great scientist 
had he not, almost by chance, become involved in the 
administration of education. He was the first Secretary 
of the Technical Education Board of the L.C.C., and the 
work involved in that duty with a small staff left him no 
time for scientific studies. He came to London in 1893, 
and from then till his retirement in 1932 no man had so 
great an influence on the development of technical educa- 
tion in the Metropolis and even further afield. Hence, 
this memoir is very largely @ history of technical education 
in London, a history full of struggle and conflict, which 
will be read by all educationists with pleasure. Through 
it all shines the character of a man of extraordinary 
ability, enthusiasm, and tireless energy. 

Evaporating, Condensing, and Cooling Apparatus. By 
E. Hausbrand. London: Ernest Benn, Ltd. 1933. 
Price 25s.—This book, now become a standard work upon 
the subjects mentioned in its title, needs little introduction. 
Originally published in Germany in 1899, and in an 
English translation by A. C. Wright in 1903, it has since 
been again and again revised and enlarged. In particular, 
much new knowledge was incorporated in the fourth 
edition, 1929. This, the fifth, edition has been revised 
by Basil Heastre, and the results of the highly valuable 
experimental work on heat transference canted out in 
America, Great Britain, and the Continent have been 
included. Besides a few minor corrections, a chapter has 
been added treating of the subject of heat exchangers 
ost modern industrial practice. A bibliograph of the more 
rtant papers and other works on heat transfer is also 
ded. 
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INSTITUTION OF NAVAL ARCHITECTS. 


THe annual meetings of the Institution of Naval 
Architects will be held in the Lecture Hall of the Royal 
Society of Arts, John-street, Adelphi, W.C.2, on Wednes- 
day, Thursday, and Friday, March 2lst to 23rd. 
annual dinner of the Institution will take place on Wednes- 
day, March 21st, at 7.30 p.m., in the Grand Hall of the 
Connaught Rooms. 

The following programme of proceedings has been 
arranged :— 

On Wednesday, March 2\st, there will be a meeting 
in the morning at 10.30 o’clock, at which, after the 
transaction of the usual business, the President, the Right 
Hon. Lord Stonehaven, will deliver his address. The 
following papers will then be read and discussed :— 
“* Aircraft Carriers,” by Sir Arthur W. Johns, Director 
of Naval Construction; ‘‘ The Automatic Control of the 
Steering’of Ships and Suggestions for its Improvement,” 
by Professor Sir James B. Henderson. 

On Thursday morning, March 22nd, the meetings will 
be resumed at 10.30 a.m., when the following — will 
be taken :—‘ Further Tests and Results of Electric 
Welding 
by Professor B. P. Haigh ; 





Experiments for Joints in Ship Pol <i 
“ The Structure of Insulated 
Holds in Relation to Heat by Mr. A. J. M. 
Smith and Mr. J. D. Farmer; * Screw Propellers of 

aa Blade Section in Water, Part 1” by Mr. 
Ga and Mr. A. W. Riddle.” At the afternoon 
session, at 2.30, the following pers will be considered :— 
‘“* Appropriate Ship Lengths for ; Miche Pitching and 
Maximum Seaworthiness,” by Mr. J. L. Kent ; ‘orm 
Efficiency,” by Professor E. M. -B: * Seale ‘Eiect 
in Screw Propellers,” by Mr. J. F. Allan ; “ An’ Experi- 
mental Examination of the Distribution of Velocity 


The articles themselves are well documented, and |- 


By A. 8S. Baxendale. | 8 


The last three papers will be taken 
as read, and if time permits the authors will give a brief 
summary before the discussion of them begins. 

There will be an evening meeting at 8 o’clock at which 
the following papers are to be taken :—‘‘ Some Questions 


by Mr. J. B. Lamble. 


Relating to the Lubrication of Bearings,” by Monsieur 
H. Brillie; ‘“‘ The Influence of Keys and Keyways on 
Cylindrical Force Fits and Shrinkage Fits,” by Professor 

E. G. Coker and Mr. Reginald Russell. 

For Friday morning, March 23rd, at 10.30 a.m., the 
following papers have been arranged :—“ Fire- fighting 
Arrangements in rea by Mr. E. F. Spanner; “ The 
Origin. of the Tanker,” - Mr. W. R. G. Whiting; and 
“The Development of the Auxiliary Propeller Drive,’ 
by Mr. E. Carlton Garratt. 








THE INSTITUTE OF MARINE ENGINEERS. 


CHARTER DINNER. 


THe annual dinner of the Institute of Marine Engineers 
was given especial significance this year, by reason of 
the incorporation of the Institute by a Royal Charter. 
It took place at Grosvenor Houseon Friday evening. 
February 23rd, and was attended by more than 600 
members and guests. The chairman was the President, 
Sir George Higgins. The Lord Mayor, who was to have 
been the principal guest, was unable to attend by reason 
of a chill. He sent a letter congratulating the Institute 
on its Charter celebrations, and wishing it every future 
suecess. The Lord Mayor was ably represented by 
Alderman Sir Charles A. Batho, who acknowledged 
the civic toast, proposed by Sir Boyd Merriman, and 
afterwards proposed the toast of “The Institute of 
Marine Engineers.”’ In replying to this toast, Sir George 
Higgins recalled the laying of the foundation stone of 
the present Institute by the then Lord Mayor in 1993, 
and its official opening by Sir Archibald Denny twenty 
years ago. There were, he said, now 3577 members. 
associates, and students, and with them that evening 
was Mr. Robert Leslie, who was the sole survivor of the 
ten original signatories to the original Memorandum of 
Association in 1899. Speaking as a shipowner, Sir George 
congratulated the shipbuilding and marine engineering 
industry on the record increase in work given by new 
orders. He expressed the opinion, however, that such 
orders could not be taken as a real improvement in the 
shipping trade, which would only be permanent with a 
steady building of tramp steamers. 

The toast of “ H.M. Dominions Overseas and the 
Mercantile Marine” was fittingly entrusted to Lord 
Stonehaven, President of the Institution of Naval Archi- 
tects, who referred to the important part played ‘by the 
Dominions in the recent revival of shipping and ship- 
building, and instanced the important advances in ship 
building and marine engineering which were now at the 
disposal of the shipowner. This toast was acknowledged 
by the Hon. Lionel N. Hill, and the health of the chairman 
was proposed by Sir George McLaren Brown. The con- 
versations before and after the dinner reflected the 
brighter future prospects for the industry, and the pro- 
gramme arranged, which included musical items between 
the speeches, made the evening a very pleasant one. 








SIXTY YEARS AGO. 


ALTHOUGH the Whitehead “ fish’ torpedo was, sixty 
years ago, in the early stages of its development, other 
forms of torpedo existed which had sufficiently proved 
their merits to render urgent the adoption of means of 
defence against them. There was, for example, the Otter 
torpedo invented by Captain Harvey, and designed, as 
its name suggests, to be towed by torpedo boats or steam 
pinnaces. This weapon or means of attack was primarily 
intended to be used at night, for during daylight the 
attacking boats would have had very little chance of 
getting near enough to their prey to strike it with the 
towed torpedo. Naval Torpedo Committee had 
iven the subject much attention, and from experiments 
which it had carried out had reached the conclusion that a 
torpedo attack upon a ship at anchor during the night 
must in the majority of instances be successful. A con- 
vincing experiment been conducted with the “ Mon- 
arch ” when lying at anchor at Spithead.. She was pre- 
pared to meet a torpedo attack, and to that end was 
surrounded by a strong crinoline of booms and spars, and 
had her boats rowing round her on guard within hailing 
distance. Nevertheless, the attacking steam pinnaces 
burst through the cordon of boats, overcame the 





The | obstacle of the crinoline; and struck the frigate with their 


dummy torpedoes. It was concluded that any vesse! 
lying at anchor during the night was exposed to destruc- 
tion unless she had some means of searching “ with 
lightning quickness and distinctness *’ the surface of the 
water to a considerable distance around her. In our issue 
of February 27th, 1874, we recorded that Mr. H. Wilde. 
of Manchester, had devised such a means, and that it had 
been tried recently with “the most complete success.” 
Wilde, the inventor, or one of the inventors of the self- 
exciting electro-magnetic induction machine, fitted on 
board the gunboat “* Comet ” one of his dynamos, and in 
conjunction with it a carbon are lamp and optical system 
giving a parallel beam of light. The arrangement was 
called a torpedo detector, the word “ searchlight *’ having 
apparently not then been coined. When the light was 
projected for the first time round Portsmouth Harbour, 
amazement was caused by the distinctness with which it 
threw up the — of the ships at anchor, and of the back- 
ground. It icularly noted that the monitor 
bs * Glatton,” frre in French grey to render her invisible 
by day, shone out under the light in “ weird splendour.” 
The * Comet ” later ed to sea, and off the east end 
of the Isle of Wight anchored and prepared herself for a 
— attack. Two pinnaces approached her from 
wn diréctions, but while they were still a mile off 
they were caught by the beam of the searchlight, and, so 
discovered, it was held that they had failed in their 
attack. On the following night she anchored in Stoke's 
Bay, and it was again demonstrated that no boat could 








* See | also ‘ o “ Proc.,” Inst. Civil Engineers, Vol. CLVIII., p. 
44, and p. 59 et seq. 





Around a Ship’s Model Placed in a Turbulent: Stream,” 





approach her within a mile without being discovered. 
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THE NEWPORT (TEES) BRIDGE—APPROACH WORKS 


(For description see opposite page. ) 





FIVE-SPAN ALL- WELDED BRIDGE OVER L.N.E.R. BRANCH LINE 
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PLATE WEB GIRDER SPANS AND TOWER SPANS, DURHAM SIDE 
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The Newport Vertical Lift Bridge. 


No. 


M\HE bridge across the river Tees at Newport, 

which his Royal Highness the Duke of York 
opened on February 28th, is the first bridge of the 
vertical lifting type to be constructed in this country, 
and is claimed to be the largest of its kind in the world. 
It has a span of 265ft. 4in. between the bearings of 
the moving portion, and provides a carriageway 
38ft. wide between the kerbs, and two footpaths, 
each having a clear width of 9ft. When the span is 
in the lowered position, there is a clearance of 21ft. 








I. 


discharging into the Tees through flap valves when 
the tide is low. In order to preserve this drainage 
system new drains were constructed at the foot of 
the embankment and culverts formed in it to link 
up the channels. MHalf-way along the approach 
embankment a branch line of the London and 
North-Eastern Railway is crossed by a five-span 
steel bridge. This bridge is of much interest in that 
it is the first highway bridge of all-welded structure 
to be erected in this country. Its construction pre- 
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ELEVATION AND PLAN OF 


between the underside of the steelwork and the high- 
water level of ordinary spring tides. In the raised 
position the clearance is 120ft., and there is a width 
of navigable waterway of 250ft. 
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BRIDGE AND APPROACHES 


sented serious difficulties, because of the very poor 
nature of the subsoil. 

The embankment ends in a reinforced concrete 
abutment from which three plate web girder spans 





span carries the roadway over Ayresome-road. 
Thereafter the roadway continues on a falling 
gradient between two concrete retaining walls to 
the existing level of Newport-road. 

A general elevation and plan showing the relation- 
ship of most of these works is reproduced herewith, 
while on this, the preceding page and on page 228 


we illustrate the works individually. The engineers 
for the whole undertaking were Messrs. Mott, Hay, 
and Anderson, of Westminster. The contractors 
were Dorman, Long and Co., Ltd., the principal 
sub-contractors being Thomas Broadbent and Sons, 
Ltd., of Huddersfield, who supplied the machinery 
for the lifting span. 


THE LirptrinG SPAN. 


The design and erection of the two riverside towers 
and of the lifting span will be dealt with in detail in 
a succeeding article. Two views of this portion of 
the work are reproduced on page 228, one showing 
the structure almost completed, and the other showing 
it finished, and with the lifting span lowered to the 
roadway level. It will be inferred from these views 
that the lifting span was erected in the raised position 
in order to preserve the navigation of the river 
unimpeded during the progress of the work. 


WELDED HigHuway BRIDGE. 


The five-arch all-welded steel bridge which occurs 
half-way along the length of the northern approach 
embankment is illustrated in outline herewith, and 
by views taken during its construction and after 
completion. It consists of nine longitudinal girders 
supporting transverse troughing for the road- 
way, and finished with brickwork parapets. The 
girders, fabricated by welding in the shops, were 
welded at the site to their supporting stanchion 
legs, the transverse bracing members with their 
gusset plates also being welded into position at the 
site. Each girder is in five separate lengths, the 
joints so formed allowing for expansion, and, at the 
same time, simplifying the stress action. The second 
and fourth lengths are supported by the stanchion 
legs, the third length is suspended between their 
adjacent ends, while the first and fifth lengths 
are supported between the outer ends of the second 
and fourth and abutments consisting of reinforced 
concrete frames. The stanchion legs are formed with 
cylindrically curved feet, which are free to rock 
on supports carried on transverse reinforced concrete 
beams. These beams are supported on 18in. octagonal 
reinforced concrete piles, which had to be driven 
70ft. into the ground before the specified sets were 
obtained. For the support of the reinforced concrete 
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FIVE-SPAN ALL-WELDED BRIDGE, 


This lifting bridge is one link in a work of con- 
siderable magnitude. On the north or Durham side 
of the river an approach road has been constructed 
on a tipped embankment composed of blast-furnace 
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to the north tower of the lifting span. 
On the south, or Middlesbrough side, two plate 


web girder spans carry the roadway over railway 
sidings in the Newport Ironworks of Dorman, Long 
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DURHAM APPROACH ROAD 


frames at the abutments 4ft. diameter concrete 
cylinders are employed beneath the heels, the toes 
of the frames resting on and against the transverse 
beams of the adjacent stanchion legs. At each abut- 
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THROUGH BRIDGE OVER L.N.E.R MAIN LINES 


slag. This embankment has a length of over 3000ft., 
and crosses low-lying land, the ground level of which 
is below the level of high water in the river. The 
area thus crossed is drained by a system of ditches 


and Co., Ltd. 





SKEW SPAN OVER AYRESOME 


Succeeding these spans comes a through | ment there are three of these cylinders. 
bridge carrying the roadway over the -L.N.E.R. | driven 70ft. into the ground. 

main lines to Middlesbrough. From a reinforced 
concrete abutment at the end of this bridge a skew 
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THE APPROACH SPANS. 
The welded bridge above described lies about 
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1450ft. inland from the north bank of the river, and 
is known as span No. 1. The second, third and fourth 
spans are of ordinary riveted plate web girder con- 
struction, and connect the end of the tipped embank- 
ment with the lifting bridge. These three spans are 
illustrated in an accompanying engraving. The fifth 
span, the erection of which is shown in the same view, 
constitutes the base of the Durham tower of the 
lifting span. The seventh span is similarly the base 
of the Yorkshire tower. The eighth and ninth spans, 
measuring 45ft. and 58ft. respectively, are of plate 
web girder construction and are succeeded by span 
No. 10, a through bridge measuring 154ft. This 
bridge, illustrated herewith, has main trusses of the 
double Warren type, set 47ft. apart, and has a floor 
consisting of wood blocks laid on concrete supported 
by buckled plates. The eleventh span, as will be 
gathered from the view of it which we reproduce, is 
a very acutely skewed structure. It measures 68ft., 
and had to be constructed with shallow girders in 
order to provide headroom for traffic on the road 
which it crosses. In the design of this bridge plate 
web girders supporting the deck are provided between, 
and normal to, the abutments. At each side the skew 
setting of the bridge prohibits a certain number of 
these girders being landed on the opposite abutment. 
The ends of these girders are supported on the parapet 
girders. The parapet girders project 15in. above the 
level of the footpaths. The additional depth gained 
in this way for the parapet girders assists in eliminat- 
ing excessive deflections. 
(To be continued.) 








Metalclad Fuse Switches. 


THE accompanying illustration shows examples of the 
English Electric Company’s metalclad ‘“‘ Combination ” 
fuse switches with non-deteriorating cartridge fuses. The 
units are available for current ratings of 30, 60, 150, and 
300 ampéres, and may be used as simple switches or fuse 
switches. In the former case a copper link is bolted to the 
contact plates attached to the insulated switch blades, 
while in the latter case a high-rupturing capacity, non- 
deteriorating cartridge fuse is inserted instead of the copper 
link. By the use of the fuses standard low-rupturing 
capacity control gear, usually not exceeding 4000 kVA, 
can be safely installed on systems on which the short- 
kVA is as much as 25,000. The fuses will 
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METALCLAD COMBINATION FUSE SWITCHES 


clear a short circuit in a fraction of the time required for 
such control gear to operate. Combination fuse switches 
are said to effect notable economy on new installations, 
and they can also be applied to existing installations. 

Among the special features of the fuses are (1) fastest 
recorded speed of rupture accompanied by low voltage 
rise ; (2) the rupturing capacity exceeds 25,000 kVA at 
600 volts, 50 cycles; (3) low potential drop; (4) the 
pure silver low-resistance patented element carries full 
‘oad current without deterioration ; (5) silent operation 
without external smoke or flame; (6) damp atmosphere 
does not affect operation; and (7) as all sizes: comply 
with B.S.S. 88/1931, they will carry 1-6 times rated current 
for more than 30 min., and will interrupt 1-9 times rated 
current in less than 30 min. 

The incorporation of these high rupturing fuses in 
switches in the manner described reduces the dimensions 
of the meta! casing to approximately half those of switches 
fitted with low-rupturing capacity rewirable type fuses. 
The new combination switch fuse elso avoids the necessity 
for insulating the driving spindle. The operating handle 
and cover are interlocked, so that the cover cannot be 
opened when the switch is in the closed position, while, 
when the cover is open, a second interlock prevents the 
switch being closed by the handle or pressure on the switch 
blades themselves, unless the interlocking lever is separately 
and deliberately raised. Whilst provided primarily for 
safe operation, the interlocking arrangement permits of 
the opening of the switch cover and the operation of the 
switch for inspection and maintenance purposes. The 








switch fuses can he supplied with cover plates for conduit 
entry, or with a cable-sealing box, Provision is made for 
incorporating a metering chamber -which can be inserted 
between the fuse switch and cable sealing box. The bus- 
bar chamber can be mounted on mild steel stands, or it 
may be directly bolted to the wall. Any number of 
fuse switches may be assembled without drilling the bus- 
bar chamber. The bus-bars are of circular section, and 
connections to them are made by means of clamps. 








Wire Bend-Testing Machine. 


Tue little machine illustrated by the accompanying 
engraving is a wire bend-testing machine designed and made 
by Bruntons (Musselburgh), Ltd,, Scotland, to overcome 
certain defects that are known to exist in a number of 
other designs. It has interchangeable radius dies and 
bushes, which make it possible to test all sizes of wire 
from 0-200in. downwards on the same machine. Four 
sizes of radius die are made as standard, 2-5 mm., 5:0 mm., 
7-5 mm., and 10-0 mm. respectively, and fourteen bushes 
for accommodating different diameters of wire are also 
supplied. As will be observed by reference to the engrav- 
ing, those bushes that are not in use are accommodated in 
a small tray attached to the bed. The machine is so 
arranged that the distance from the bottom of the bush 
which actuates the wire to the top of the radius die is 
variable. Since the radius dies take the form of hardened 
and ground steel cylinders mounted in detachable blocks, 














WIRE BEND-TESTING MACHINE 


they can be rotated if and when they become damaged, or 
removed entirely in order that check measurements may 
be made. Specially arranged guides in the vice ensure 
that the test pieces shall be heid vertically under the bend- 
ing arm. That it should be so held is a matter of some 
importance if the test piece is to be prevented from 
“ wriggling ’’ after two or three bends. Both the jaws 
which grip the wire move, and thereby it is ensured that 
all diameters of wire are held centrally under the bending 
arm. The details of the construction of the machine may 
be followed by reference to the engraving. Both the frame 
and the bending arm are made of malleable iron. Besides 
the machine itself, two other devices can be fitted to it. 
For small wires a patented device is supplied which 
applies a predetermined tension to the wire before the test 
is begun. It is so designed that precisely the same tension 
can be applied in each of a series of tests. A counter can 
be fitted to the machine, as shown in the engraving. An 
auxiliary arm mounted on the bending arm presses down 
the lever of the counter at each reversal. 








An Echo Depth Indicator. 


WE illustrate herewith the Husun Admiralty indicator 
type of echo sounder recently installed on the motor coast- 
ing vessel “‘ British Coast.’ As our engraving shows, the 
instrument has been designed to resemble a speed gauge 
or barometer. A pointer moves constantly across a dial, 
divided into fathoms, and the depth of water beneath the 


ECHO SOUNDING DEPTH® INDICATOR 


ship’s keel can be accurately and immediately read to 
half a fathom. The makers claim that this is the only 
type of echo sounder in which such clarity of vision is 
possible. It has the further advantage that the instrument 
can be read by any man completely unskilled in electrical 
matters. It is simple and represents, the makers state, a 
much wanted solution to the echo sounder problem, since 
up to the present all echo sounders have worked either on 
the principle of the flashing light or on the recording paper 
system, both of which require close attention for accurate 


treading. Immediately the ‘‘ Husun ’’ device is switched 








on the pointer moves to the depth and remains in position 


' or moves up and down according to the variations of the 


depth. The pointer does not move back to zero at each 
sounding and the scale is large, the sensitivity of the 
machine being such that with 100 fathoms scale as fitted 
on the “ British Coast ” it is easy to read to half a fathom 
of accuracy as well as to the last fathom under the ship’s 
keel. 

The installation comprises two high-frequency oscillators, 
one for transmission and the other for reception, which 
are fitted athwartships in a cofferdam in the double bottom, 
so that there is no need for the vessel’s hull to be pierced. 
On the first trip of the ‘‘ British Coast ” from London to 
Southampton all conditions of weather were encountered, 
with the Thames enshrouded in thick fog, and but for the 
soundings obtained with the indicator between 5 and 15 
fathoms navigation would have been practically impossible. 
When these soundings were taken the vessel was drawing 
10ft. forward and 15ft. aft. On the way round from 
Gravesend to Southampton perfect soundings were 
obtained at a speed of about 10 knots in 35 fathoms of 
water, the fog having cleared by this time. The indicator 
was then checked with the ordinary lead line and found 
to be dead accurate. When the “ British Coast” 
approached Southampton fog came down once again and 
rendered navigation hazardous. In spite of this, the 
vessel proceeded up Southampton Water, relying entirely 
on the soundings of the depth finder and never once using 
the lead. 








A New Noise Meter. 


A NEW acoustic meter, designed to measure noise in a 
simple and straightforward manner, has been introduced 
by Standard Telephones and Cables, Ltd., of Connaught 
House, W.C.2. It operates over a wide range of noise 
intensities, and can be used for the measurement of 
sounds of low levels, such as the hum of transformers, or 
lond noises produced by heavy machinery and aircraft 
engines. As the accompanying illustration shows, the 
instrument is portable. It has few parts, and it indicates 
the results directly in decibels. A single low-voltage 
battery, which can readily be replaced, provides the 
operating current. The instrument makes use of the 
‘‘ offset’ receiver method of measurement, in which 
the observer listens simultaneously to the noise under test, 
and to a standard reference of noise in a headphone 
receiver, which is held at a fixed distance from the ear. 
The intensity of standard noise, generated in the appa- 
ratus, is adjusted by means of a calibrated volume control 
unit until it is not quite masked by the noise it is desired 














NOISE METER 


to measure, and the observer has only to find the point at 
which the reference tone is just audible without having to 
estimate equal intensities. 

As, however, measurements made by estimating equality 
are of value in dealing with noise containing predominent 
single high-frequency components, a normal ear cap is 
supplied to replace the “‘ offset” cap. The “ offset’? method, 
however, gives much more reliable readings and the 
equality method is only used in special cases. To enable 
accurate measurements to be made over the whole audio- 
frequency range, the reference tone is arranged to have a 
wide frequency range. An equalising network is also 
incorporated, and takes into account the individual 
response characteristics of the average telephone receiver 
and the frequency distribution of the standard noise. 
All frequency components of the standard noise conse- 
quently appear simultaneously above the threshold of 
hearing within relatively small limits. 

In using the instrument a clockwork motor is wound up. 
the motor brake is released, and after the battery has been 
switched into circuit a rheostat is adjusted until the 
meter reads 10 milliampéres. The “ offset” receiver is 
then placed on the head and the alternator dial and switches 
are adjusted until the noise under test just fails to mask the 
reference tone heard in the receiver. The — obtained 
is a measure of the intensity of the observed noise in 
terms of its masking effect, and relative changes can be 
quickly and easily. followed over a wide range. When 
measurements of noise are required in terms of equivalent 
800 p.s sensation levels, a chart is used to convert the 
meter readings. When the noise to bs measured contains 
a very predominant single high-frequency, the normal 
receiver cap is used instead of the ‘‘ offset ” cap, and the 
reference tone level is adjusted until it is heard as loudly 
in one éar as the noise under test is heard in the other ear. 
Reference to the “ equality ’’ curve on the attached chart 
or to the conversion table then gives the level of the noise 
above threshold in terms of the 800 p.s sensation levels. 
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Physical and Chemical Properties 
of Cement and Concrete.’ 


By D. WERNER and 8. GIERTZ-HEDSTROM. 


ROBLEMS connected with the manufacture and use of 

cements for speciali have in recent years 
received considerable attention in Sweden. In one 
particular sphere of engineering work the repeated 
occurrence several years ago of damage to concrete dams 
led Swedish civil engineers to make an appeal to the 
Swedish cement manufacturing industry and research 
laboratories to investigate the possibilities of obtaining a 
cement especially suitable for structures subject to 
unilateral water pressure and for concrete deposited in 
large monolithic masses. About five years ago the Cement 
Laboratory at the Roya] Swedish Institute for Engineer- 
ing Research began a systematic investigation of cements 
generally, and, in particular, the possibilities of useful 
differentiation in the manufactured product were 
exhaustively studied. These investigations naturally 
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comprised a general study of the physical and chemical 
properties of cement and concrete, and in this paper the 
authors have attempted briefly to review the more impor- 
tant results of the work recently carried out at the 
laboratory. 

Reference should be made to the valuable and exhaustive 
work carried out by the Building Research Board’s 
Station at Watford, well known as one of the most impor- 
tant building research laboratories in the world, in con- 
nection with the investigation of cement and concrete 
problems. The question of special cements is now being 
investigated not only at Watford, but in other research 
institutions, and as indicative of the present importance 
of the subject reference may be made to the remarks of 
Mr. P. H. Bates at the annual meeting of the American 
Society for Testing Materials in June, 1933. He advocated 
the preparation of seven or more recognised specifications 
for cements of different types, which he classified respec- 
tively as ‘high-early-strength cements, plastic cements, 
those of low heat of hardening, those having low volume 
changes, those offering resistance to moisture and aggressive 
solutions, and finally at least two varieties resembling 
generally our present standard Portland cements, one of 
these two being lower in lime and higher in silica content 
than the other. 

The reason why differentiation and specialisation in 
cement specifications must be considered as inevitable is 
that, in ‘the very various fields of utilisation that now 
exist, so many different demands are made for the improve- 
ment of cement that it seems impossible to satisfy even 
those that are eminently reasonable and desirable simul- 
taneously with one and the same kind of cement. For 
example, if a Portland cement is modified so that it 
generates the minimum amount of heat with a slow rate of 
temperature rise, in order that it may be particularly 
suitable for concrete construction in large masses, the 
process of hardening will at the same time be considerably 
retarded, and the cement will be unsuitable for work where 
a rapid increase in strength is desired. In order to deter- 
wine the principles on which specialisation of cement 
characteristics should proceed it is, therefore, necessary to 
set out clearly which properties are essential in different 
cases, how they shall be measured, and their mutual 
relations. The question that then arises is how the desired 
changes in cement can be secured in practice, and further, 
whether on economic grounds the adoption of any one or 
more of the practical solutions is justified. It is obvious 
that there can be no question of having a special cement for 
every particular purpose, and that the requirements of 
economic production restrict the choice to a limited 
number of types. 

In the following paragraphs a brief résumé is given of 
some of the results obtained trom the application of various 
methods of testing, both old and new, to a large number 
of different cements, with the object of ascertaining the 
properties of the cements and comparing the methods of 
test. In addition, reference is made to investigations of 
the physico-chemical and chemical properties of cement, 
and a number of experiments dealing with the durability 
of concrete are described. The formule here given illus- 
trate the nature of the properties and must not, as a rule, 
be looked upon as exact. 


A CompaRISON BETWEEN STRENGTH TrEsTs oF CEMENT 
By THREE DIFFERENT METHODS. 


It is well known that the usual methods of determining 
the strength of cement by means of tests made on cement 
mortar or neat cement do not give results which are in 
strict relation to the conditions met with in concrete. 
This divergence is most marked when the tests are made 








* Read before the Society of Swedish Engineers in Great 
Britain, March 2nd, 1934. 


with the object of comparing different kinds of cement one 
with another, An improvement in the procedure of testing 
is for this reason desirable, particularly as increased 
specialisation in the manufacture of cement will result in 
wider variation of physical and chemical characteristics 
than has hitherto been usual. 

The authors have applied simultaneously the methods 
of strength determination indicated by three distinct 
methods, viz., (a) the present Swedish Standard Specifica- 
tion ; (6) the new Swiss Standard Specification ; and (c) 
a method proposed by Dr. G. Haegermann,! of Germany. 
The provisions of the Swedish specifications are very 
similar to those of several other Continental standard 
specifications, and the remarks which follow relating to 
the former apply in all essential respects to cements 
complying with similar Continental specifications. The 
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Swedish specification prescribes for the preparation of 
test specimen a low water content (water/cement ratio 
about 0-33), standard sand of uniform grain size, and 
machine tamping (Béhme-Martens hammer apparatus). 
Compression tests are made on 1:3 cubes of 50 square 
centimetres and tension tests on 1:3 eight-shaped 
briquettes of similar dimensions to British Standard 
briquettes. The Swiss specification prescribes a relatively 
high water content (water/cement ratio 0-44), uniform 
normal sand and hand tamping, and bending tests (for 
the calculation of the transverse-tensile strength) made on 
1:3 prisms, 4cem. by 4cem. by 16cm., on knife-edge 
supports. For the compression tests the prism pieces 
resulting from the bending tests are utilised. Haeger- 
mann’s method of testing is similar to the Swiss, but the 
former prescribes a larger water content (water/cement 
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specification and according to Haegermann’s method 
than when the Swedish specification is used, and this is 
especially true as regards tensile strength. 

In spite of the difficulties involved in the preparation of 
the special sand mixture required by Haegermann’s 
method, that method is decidedly to be preferred to the 
others. The water content is in closer agreement with 
actual works practice, and the introduction of fine sand 
renders possible a juster appreciation of the different 
cements. The determination of the transverse tensile 
strength according to the Swiss and Haegermann’s 
methods is considerably more exact and satisfactory than 
in the Swedish method of testing. 

The chief reason why it is desirable to employ a large 
water content for cement mortar tests is that the strength 
values then obtained correspond more closely with those 
of the final concrete. It is of special interest to note that 
similar results have been obtained at the Building Research 
Station and are described in the Annual Report for 1931. 
In these English tests five different kinds of cement were 
used, and it appears that the values of compressive 
strength of 1 : 3 cement mortar with a water cement ratio 
of 0-50 are exactly the same as the compressive strength 
of 1:2:4 concrete with a water-cement ratio of 0-60. 
Conclusions as to the strength of concrete, drawn from the 
values for the strength of mortar with a water-cement 
ratio of 0-32, are indefinite. 

The Relation Between Tensile Strength and Compressive 
Strength—A question often asked in connection with 
cement and concrete is how the relation between tensile 
strength and compressive strength may be improved so 
that the tendency to crack may be decreased and a 
tougher concrete be obtained. It has been pointed out 
that the high-strength cements which have been produced 
show a low tensile strength in comparison with the com- 
pressive strength, and that, if possible, this should be 
changed. A great number of tests, comprising about 
1500 test specimens, have been carried out at Stockholm 
on twelve different kinds of cement employing the three 
methods of testing already described. The tests covered 
both crushing strength and tensile (transverse-tensile) 
strength, the results being shown in Figs. 3, 4, and 5. It 
appears that increased rationalisation of the methods of 
testing is accompanied by closer relation between the 
tensile (transverse-tensile) strength and the compressive 
strength. R. Feret was probably the first to indicate that 
the tensile strength is approximately proportionate to the 
2/3 power of the compressive strength and curves repre- 
senting this relation with suitably selected proportionality 
factors have been inserted in the diagrams.? The diagrams 
show that test values agree with this relation less satis- 
factorily in tests made to the Swedish specification, better 
in tests according to the Swiss specification, and remark- 
ably well in tests according to the Haegermann method. 
As the reliability of the several test methods must be con- 
sidered to increase in the order mentioned, the relation may 
be deemed to have a strict applicability, and the diver- 
gencies which have hitherto appeared in the relation 
between tensile and compressive strength should be 
ascribed to defects in the test methods in use. It should be 
noted that the agreement holds good, in spite of great 
Variations in the composition of the cements tested, so 
that it appears to be fundamental in the case of Portland 
cement. It should be pointed out, however, that for 
aluminous cement, for which the test values are marked in 





the diagrams with rings, the relation given does not apply. 
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ratio 0-64) and the use of a mixture of the usual uniform 
grain standard sand and finely ground special sand. 

The general trend of the strength curves obtained by 
the three methods of testing is shown in Figs. 1 and 2 
showing the results obtained with an ordinary Portland 
cement. Tests made in accordance with the Swedish 
specification show considerably higher values for the com- 
pressive strength at less age, but as the age increases the 
increase in strength is considerably less than it is in the 
case of tests by the two other methods. The chief reason 
for this is the difference in water content. The values for 
the tensile strength obtained by the Swiss and Haeger- 
mann’s methods are considerably higher than those 
obtained by a use of the Swedish specification. The 
dependence of tensile strength on the water content is far 
more striking than in the case of compressive strength. 
The differences between various cements appear more 
clearly when the tests are made according to the Swiss 





1 Haegerminn, G, “ Die Prifung plastischer MGrtel.”” Paper 
read before Verein Deutscher Portland-Cement-Fabrikanten, 
September 3rd, 1929. “ Zement,”” 1930, page 167. 


Accordingly the relation between the tensile strength 
and the compressive strength is thus fixed, and an attempt 
to improve it by changing the composition of the cement 
would obviously lead to no result, at least within the 
limits of what may be called Portland cement. It will be 
seen from the diagrams that high strength is accompanied 
by a comparatively low relation between the tensile 
strength and the compressive strength, and that a high 
ratio can only be obtained from cement of moderate 
strength. 

From the point of view of testing technique the result 
of the existence of this relation is that it must be con- 
sidered superfluous to measure both the compressive 
strength and the tensile strength, as the one can now be 
calculated from the other. The strength to be measured 
should be the one which is the simplest to determine, and 
which can be obtained with the greater accuracy, i.e., the 
transverse-tensile strength. When estimating the strength 
value of a cement it should therefore be quite sufficient 





2 A similar relation has also been found by E. W. Reed-Lewis 
“ Concrete ’’ (Chicago), 1933, (8), p. 26. : 
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(at least in ordinary cases) to determine the transverse- 
tensile strength (for instance, by Haegermann’s method) 
from which the compressive strength of the cement and 
the compressive strength of the corresponding type of 
concrete could then be calculated. As a further simplifica- 
tion it might be suggested that the combined method of 
storage prescribed by some standard specifications, the 
value of which is debateable, should be abandoned and 
that the storage of the briquettes should consequently only 
take place in water. The strength characteristics of the 
cement could then be limited to one strength figure only 
for each age, which, however, with a suitably selected 
testing method, would give a far truer expression of the 








: Portland cement is shown in Fig. 7. That the half-fixed 
| water has a definite connection with the gel material in 


1000} 


€0--— —- ACME Sains) 
° 


—~ KG. PER 80. CM 





2 j Rapid-hardening Portiand Cements 


h - 
af | 
7 
aft | 4 

20}--s7e — sa $: ‘Normal 

| 4 7 

| is | a3} 

| Ps | +70 Slow-hardening 


% Portland Cement + 
ve 
| or Alummous Cement 
1 


200 (00 00 
CRUSHING STRENGTH-KO. PER 80. CM 


TRANSVERSE-TENSILE STRENGTH—LB. PER 50. 1N 


on ¥3 Pozzolana 





0 





6000 8000 70,000 
—L8. PER SQ. IN 


Swarm Sc 


2000 4000 





Fic.'5 
| 
strength, value than’the two to four values which it bas | 
hitherto been usual to obtain in most countries. 
The Relation Between the Modulus of Elasticity, Com- | 
pressive Strength, and Tensile Strength—By a number of | 
test series it has been possible to establish that the follow- 
ing simple relation exists between the strength properties | 
of neat cement :— | 
E=k VC-T (1) 
where E= modulus of elasticity, 
C=compressive strength of 50 sq. cm. cubes, 
T=tensile strength of eight-shaped briquettes, 
k=constant. 

The result is given in Fig. 6 and applies to test specimens 
of an age between one and twenty-eight days. It is pro- 
bable that this relation holds good also for cement mortar,’ 
and accordingly that the modulus of elasticity, compressive 
strength, and tensile strength are so related that it would | 
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| is clearly reflected in the water fixation curves. 


set cement into different classes. Owing to the method of 
measurement, and to the fact that the transition between 
the different classes is continuous, the division must to 
some extent be arbitrary. In Fig. 7 A indicates fixed 
water which is chemically combined in the hydration 
products and firmly adsorbed by the surface, B indicates 
half-fixed water retained by the gel material in the 
specimen, and C free water enclosed in the coarser pores of 
the material. If the original specimen had been fully 
water saturated the drying would have begun at 8 with 
free water. It then follows the curve shown for Portland 
cement, the drying out of free water being continued by 
the drying out of half-fixed water until point T is reached. 
The drying out then ceases, fixed water only being left 
in the specimen. 

A comparison between the water-binding curves which 
are obtained if corresponding drying experiments are 
carried out on plaster of Paris, aluminous cement, and 


the specimen is clearly illustrated by the results obtained 
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with plaster of Paris, which is a gel-free material. Half- 
tixed water is almost entirely absent here, while both fixed 


| and free water are present in considerable quantities. 


The progress of the reaction between cement and water 
In Fig. 8 
the changes in volume of the different kinds of water in 


| set Portland cement have been set off as functions of the 


age of the specimen, the volume of fixed water being added 
to the original volume of the cement. These two together 
constitute the solid phase (A) in the hardening specimen 
of cement. The free water (C) can, in conformity with this, 
be regarded as the liquid phase, and the half-fixed water 
(B) as a half-solid phase. As water is dried out of the 
material it is replaced by a corresponding volume of air. 
Fixed Water.—The different kinds of water play an 
important réle in respect to the properties of the material. 
Thus it is clear that the fixed water bears a relation to the 
strength. This relation between the compressive strength 
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be sufficient to know one of these values to be able to 


determine (calculate) the other two. 


WaTeER FrxatTion IN SET CEMENT. 


The fact that set cement consists, not only of more or 
less changed cement, but also to a large extent of water in 
various fixed or bound forms, makes it desirable to investi- 
gate the nature and amount of this water. If a crushed 
specimen of concrete or neat cement is dried in air of a 
certain humidity, the water content of the specimen is 
increased or decreased to a fixed value, determined by the 
value of the humidity of the air and the properties of the 
specumen. After three hours’ exposure the amount of 
water retained by the cement is practically constant. 
Taking the values after a three hours’ test as a measure of 
the water-holding capacity of the specimen, these values, 
set in relation to the relative humidity of the air, give the 
curve I shown in Fig. 7, which indicates a vapour pressure 
isotherm for the specimen in question. This isotherm 
atiords a fairly complete indication of the character of the 
water fixation in the specimen and shows that for the sake 
of clearness it is appropriate to divide the water in the 


*C. Forssell and Hj. Granholm have proposed the empirical 
relation E=k 4 C for eoncrete, “Betong,” 1928, page 95. The 
application of this formula should be considered more limited 
than the one mentioned above and could be used when the tensile 
strength of the concrete varies only within fairly small limite. 
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and the volume of the solid phase of different kinds of 
hardened cement can be expressed by the empirical 


formula :— 
Cack + (S+25)* os. (2) 


where C=compressive strength of 50 sq. em. cubes, 
S=percentage by volume of solid phase, 
k=constant. 

It has also been possible to set up formule for the relation 
between the percentage by volume of the solid phase and 
the tensile strength and the modulus of elasticity respec- 
tively. A combination of these relations gives formule of 
the same nature as (1). 

Half-fixed Water.—There is also a relation between the 
percentage by volume of half-fixed water and the shrinking 
of the material as a result of drying, although it is probably 
of a more complex nature. The loss of the free water 
through drying does not lead to shrinkage. When the 
half-fixed water is lost, however, considerable capillary 
forces are set up which compress the material, and this is 





manifested outwardly as a shrinkage, and the more the 
specimen is dried the greater are the capillary forces, as 
appears from Fig. 9.4 The following formula can be 
employed for the calculation of the maximum shrinkage 
that these forces are capable of causing :— 
he a 2/m) (3) 

where » =specific linear shrinkage, 

m= Poisson’s ratio, 

E=modulus of elasticity (under compression), 

P=load resultant on drying. 
This formula, however, gives shrinkage values which are 
larger than those determined by measurement, which is 
due to the fact that hardened cement does not consist of 
100 per cent. gels. How correction is to be reached is not 
yet clear. 

The same forces that caused a contraction in drying are 
also the cause of the increase in the mechanical strength 
observed in specimens of cement and conerete when dried. 

Free Water.—-In a water-saturated specimen the content 
of free water is a measure of the occurrence of coarser 
pores in the material, If the free water is defined as that 
which can be dried out of the specimen by means of air 
whose relative humidity is 97 per cent., this implies that 
the free water occurs in pores, the mean diameter of which: 
exceeds about 0:00007 mm.—Fig. 9. Since the free 
water is thus a measure of coarse porosity of the material, 
the amount of this water determines the permeability of 
the material to water at low pressure, ¢.¢., its density in 
the usual sense of the word. The greater the pressure that 
is used to force the water through, however, the greater 
the influence of the relatively fine pores. Thus if a 
pressure of the same order as the capillary forces is used, 
then even the extremely small pores holding half-fixed 
water will be of significance in respect of water permea 
bility. Such forces present themselves, for example, ii 
one end of a rod-shaped test piece is submitted to drying. 
while the other end is immersed in water. In such a case 
the passage of water through the material will be con- 
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ditioned both by the amount of free water and by a part of 
the half-fixed water. 


PROPERTIES WHICH DETERMINE THE Risk or 
CRACKING. 


As a general definition of the risk of cracking the ratio 
between the tensile stress and tensile strength may be 


used, #.¢., 
(4) 


where R=risk value, 

o=tensile stress, 

T=tensile strength. 
If the risk value is less than 1, the material can stand the 
tensile stress, while the condition is critical when R=1. 

If not otherwise stated, the following investigations and 
formule refer to rod-shaped elements which, in the state of 
tension, are firmly clamped at both ends. 

As a result of cracking the tensile stress decreases and 
the material undergoes contraction. If, as an approxima- 
tion, creep and similar phenomena are disregarded, 
Hooke’s law may be applied to the relation between the 
tensile stress and the linear contraction which takes place 
when the tensile stress ceases. Consequently the risk 
value may also be formulated as follows :- 
> ie 

D 
where + =contraction per unit of length, 

E=modulus of elasticity (under tension). 

Expressed in words the relation implies the following 
Rule I.: The risk of the occurrence of cracks is least when, 
simultaneously with high tensile strength, the material 
exhibits but slight specific linear contraction and a low 
modulus of elasticity. 

With the help of the relation mentioned above between 
the modulus of elasticity and tensile and compressive 
strength (equation 1), it is possible to eliminate the 
modulus of elasticity in equation 3, whereby in its place is 


obtained :— 
T 
R=k. Mi 


Expressed in words this relation 


R= (5) 


(6) 


implies the following 





4 The capillary pressure has heen calculated by Katz’ formula 
(‘* Kolloidchemische Beihefte,” 1918, page 106), which, although 
its general application is not proved, shows well the tendencies 





of the changes in the capillary pressure with increased drying. 
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Rule II.:; The risk of the oceurrence of cracks is least if the 
materiul shows simultaneously slight specific linear con- 
traction and a low ratio between compressive and tensile 
strength. This rule accords well with earlier experience. 

By using the approximate Feret’s relation between com- 
pressive and tensile strength, also referred to above, and 
at the same time making K= 1 (to obtain the critical value 
of 2) it is finally found :- 


ah hy __ks kg 
“ “Dis EI” Ti/6 


ee (7) 
the consequence of whivh is that the material may show the 
greatest specific contraction when its mechanical strength is 
lowest, i.e., during the earliest stage of hardening. 

Temperature Differences as the Cause of Cracks.—The 
temperature differences which are critical as regards the 
risk of cracks can be calculated from the following formula, 
where the conditions are the same as in the above calcu- 
lations : 


At= (8) 


a 
where A t= temperature difference, 
x=linear expansion coefficient. 
Table I. gives figures referring to a Portland cement of 
yood quality, from which it appears that the critical 


Tasie I, 


Water/cement ratio | 0-28 | 0-40 
Age, days (moist 

curing) | 7 | 28 | 7 8 

| | 

. y | 
Tensile strength, Ib | 

pereqg: Mm i. x. 820 828 498 580 
Modulus of elasticity, 

Ib. per sq. in . 2,640,000 | 2,720,000) 1,390,000 | 1,970,000 
Critical temperature 

difference, °C. 24°8 24-3 | 28-8 23°6 


| 


temperature difference for the hardened cement itself is 
about 25 deg. Cent., and that it is relatively little dependent 


WATER/ CEMENT RATIO 





“é 


—— ARISE IN TEMPERATURE 


however, a knowledge of the specific heat development of 
the cement, which can be approximately estimated with a 
knowledge of the mineralogical or even of the ordinary 
chemical composition according to the method of calcula- 
tion worked out by Woods® and his assistants, but which, 
however, for the cement in question should preferably be 
experimentally established in accordance with one of the 
modern measuring methods worked out for the purpose. 
As an example of a specialisation which has already 
been reached in this connection it may be mentioned that 
for two years a special cement has been made in Sweden 
for use in large concrete masses particularly required in 
hydraulic structures.’ It is characterised, inter alia, by a 
specific heat development which is about 50 per cent. less 
than that of ordinary Portland cement. As regards the 
permissible heat development, this cement conforms fairly 
well with the special specifications which have recently 
been prescribed in the United States of America for 
cement to be used in the construction of certain dams, in 
addition to which the mechanical strength and the rate of 
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Fic. 11——Arrangement for Measuring Frequency of Cracks 


in Hardened Cement. 


its increase far exceed what is stipulated as a minimum in 
those special specifications. 

Drying as the Cause of Cracks.—As has been mentioned 
above, the drying of a hardened cement gives rise to 
shrinkage owing to the gel content of the material. These 
volume changes are considerably less noticeable in the 
outside dimensions of the concrete, as the proportion 
of cement to aggregates in the concrete is reduced, because 
the sand and stone material, forming a stiffer skeleton in 
the mass, are practically not subject to such changes. On 


: . a ee 
Relative humidity 

of the drying 
air, per cent. 


Water/cement ratio.| Age in days of the 
specimen. 
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on the water content and age. (In the calculation «x has 
been given the value 0-0000125.) Corresponding calcula- 
tions for several different kinds of cement show that this 
figure is also relatively little dependent on the com- 
position of the cement. 

For a firmly fixed slab (e.g., a floor slab) a correction 
factor is necessary, in view of the fact that such a super- 
ficial layer is affected by tensile stresses in two dimensions : 


"5 (1-3 


4 re; -E m 
where m= Poisson’s ratio. 

As m may be given the approximate value of 7, it follows 
that the critical temperature difference is about 15 per 
cent. lower for the slab than for the rod. The correspond- 
ing hardened cement in the slab therefore tolerates only 
about 20 deg. Cent. temperature difference without 
cracking. 

This condition of tensile stress is often shown by the 
occurrence of “ star-shaped ” cracks, which form angles of 
120 deg. with each other, i.e., the simplest geometrical 
arrangement of cracks which permits of a general release 
of tension in one plane. 

Of special interest is the temperature difference caused 
by the heat of hydration of the cement, as in mass concrete 
constructions with considerably more rapid cooling of the 
surface than of the inner core of the concrete. 

A preliminary calculation of the risk of cracks in the 
solid concrete pre-supposes the possibility of calculating 
the maximal internal temperature. On the presumption 
that the loss of heat can be neglected, this temperature 
calculation can be most simply made with the help of the 
diagram in Fig. 10, referring to concrete of various mixes 
and with different water-cement ratios.> This demands, 


(9) 





use of the diagram, an example may be 

ed. Pr g one wishes to know the upper limit for 
the rise in temperature after three days in a concrete whose 
proportions by weight are 1: 2:3 (or 1: 5, since the sand and 
stone material are of equal value as regards heat capacity), 
and in the preparation of which a water-cement ratio 0-55 is 
used. Presuming further that the cement which is to be used 
has a heat development in three days of 71 kg.-cal. per kilo- 


by To explain the 








| the other hand, in concrete which has an excess of cement 


mortar, shrinkage and swelling must be greater and may 
be considerable in very rich mixes, ¢.g., in finishings, &c. 

\ simple method has been developed for a direct 
measurement of the tendency to crack due to drying. 
By this method, air of a certain relative humidity is made 
to pass round and along a rod of hardened cement which 
is clamped in a linear direction by being cast round a 
threaded iron rod—Fig. 11. Owing to the fact that 
shrinkage stress cannot exceed the tensile strength, cracks 
occur in cases of great shrinkage, the frequency of which is 
characteristic of the material, and which corresponds to a 
risk ratio greater than 1. 

In Table II. some typical measurement results are 


TaBLe II. 
Age in Relative 

Water cement daysofthe humidity of HW. 

ratio. specimen. the drying 
air. 

0-27 7 70 8 
0-27 28 70 9-9 
0-27 7 0 11-12 
0:27 28 0 12 
0-40 7 70 7 
0-40 28 70 10-10 
0-40 7 0 11-11 
0-40 28 0 14-14 


given, showing how the cracking frequency (n) for a 
certain normal Portland cement varies with the water 
content and age of the specimen, and the relative humidity 
in the drying air; n represents the number of crécks per 
20 cm. of length of the rod. 

The cracking frequency thus found is compared with the 
risk ratio as calculated by equation (6) from the experi- 





gramme. In the left part of the diagram one starts from the 
point on the abscissa which indicates 71 kg.-cal.; follows the 
vertical through this point upwards to the intersection with 
the oblique line which marks the mixing proportion (1: 5); 
continues horizontally to the right until the horizontal cuts the 
boundary line between the two parts of the diagram. From 
there one follows the curves in the right part of the diagram 
until the intersection with the vertical, which gives the water- 
cement ratio (0-55). At this point the required increase in 
temperature is read off on the ordinate, 42-5 deg. Cent. The 
course of the procedure for this example has been marked in 
the diagram by means of dotted lines. 

6 Woods, H., Steinour, H., and Starke, H., “‘ Effect of Com- 
position of Portland Cement on Heat Evolved during Harden- 
ing,”’ Ind. Eng. Chem., 1932, page ‘1207. 

? This interesting cement, which has been invented by Dr. 
L. Forsén, has been placed on the market by Skanska Cement 


Tass III. 












































































mental determinations of drying shrinkage, compressive 
strength, and tensile strength. The relation between these 
magnitudes appears from Fig. 12, and the agreement may 
be considered to confirm the previous calculations. The 
magnitude of the experimental errors is due to the fact 
that every point is based on no less than four different 
experimental determinations, whose individual divergences 
may go in the same direction. With a suitable choice of 
length of the rod the number of cracks will be (within the 
limits of experimental error) in accord with the calculated 
risk value. It is striking that the aluminous cement 
diverges from the Portland cements and does not agree 
with the theory. 

That Portland cements may differ considerably as 
regards the tendency to crack on drying appears from 
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Table ILl., where the measured cracking frequency and 
the calculated risk ratio are given for two different types 
of cement. R, is the calculated risk ratio in accordance 
with equation (5); R, calculated in accordance with 
equation (6). 

As a further example, it may be mentioned that bitu- 
minised Portland cement (with about 4 per cent. bitumen 
content) shows a still lower cracking value than cement IT. 
in the table, and that a material such as plaster of paris, 
with a risk value considerably below 1, shows a cracking 
frequency of 0, even for drying in absolutely dry air. 

The study of crack formation in hardened cement is 
obviously of limited interest, inasmuch as the changes in 
concrete are also dependent on other factors. However, 
the changes in the hardened cement between sand and 








| Portland cement I. 











n. |} Ry R, n. R, | = 

j-- —_|——— —-|—-_—_————_-;-———-- - | en 
5-6 5-3 5-3 | 3-4 4-5 4-4 
12-13 | 13-5 13-6 8-9 9-4 9-0 


stone particles must not be neglected, one reason being 
that almost invisible surface cracks give rise to numerous 
capillary canals and reduce the resistance of the concrete 
to weathering or disintegration in the event of the concrete 
being occasionally exposed to the action of water. 

CEMENT IN WATER CONTAINING 


Tae SoLvusiLity oF 


CarBon DIoxIpDE AND HuMvs. 


The dissolution of hydrated Portland cement in water 
and the serious deterioration of dams which has taken 
place on account thereof have been described by Mr. 
B. Hellstrém,® who has given an account of the investi- 
gations in this respect carried out at the Cement Labo- 
ratory. 

The considerable solubility of cement in pure water 
is reduced appreciably if the water is hard. Rain water 
and the water from melted snow and ice, which have not 
taken up lime to any considerable extent, are therefore 
characterised by appreciable aggressiveness, which may be 
greatly increased if the water gets an opportunity to take 
up carbon dioxide, in which case its degree of acidity may 
become considerable (low pH). In districts with a chalky 
soil the aggressiveness of the water is usually very quickly 
reduced as it takes up lime, and such water is therefore 
generally much more favourable to the durability of con- 
crete, unless the carbon dioxide content is at the same 
time extremely high. 

With the object of making a quantitative investigation 
of these conditions, a series of experiments has been carried 
out mainly dealing with the durability of concrete pipes 
in natural Swedish surface waters. The results of these 
experiments can, however, to a certain extent be applied 
to other cases where concrete is exposed to similar aggres- 
sive action. 

These surface waters are characterised chiefly by vary- 
ing contents of carbon dioxide, humus, and calcium 
bicarbonate (temporary hardness). Owing to soil con- 
ditions in Sweden, the sulphate content is generally very 
low, and the magnesia content, too, is of lesser importance, 
so that these factors can as a rule be neglected. 

The experimental arrangements used in these investiga- 
tions are shown in Fig. 13. Concrete pipes, of 4in. internal 
diameter, manufactured by various methods (hand 
tamping, machine tamping, machine pressing, and the 
centrifugal process) are being continuously dipped in 
waters of varying chemical composition. Each specimen 
is immersed at the rate of 2,000,000 times per annum, and, 
up to the present time, the experiments have been going 





§ Hellstrém, B., ‘* Decay and Repair of Concrete and Masonry 





A/B, Malmé. 





Dams,” the Structural Engineer, 1933, May. 
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on for about eighteen months. The aggressive action on 
the pipes is from time to time checked by weighing. 

The results are shown in the diagram in Fig. 14, where 
the waters have been arr according to increasing 
aggressive action, and where the life of concrete pipes of 
various thicknesses has been shown for the different waters, 
it being assumed that the concrete is worthless when one- 
third of its lime content has been dissolved. On the whole, 
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FIG. 13—Apparatus for Investigation of Concrete Pipes 
in Aggressive Waters. 


the aggressive action of water increases with increasing 
degress of acidity (decreasing pH). 

The humus used in the experiments does not seem to 
have had an aggressive effect, even when the humus con- 
tent was high. This observation is in accord with those 
made in other quarters, for which reason it would seem 
justifiable to assume that a humus content in the water 
is not aggressive in itself. The fact that water containing 
humus is often poor in lime and comes from boggy 
and peaty districts, where it has obtained an appreciable 
content of carbon dioxide, results in its often being aggres- 
sive on that account. The degree of acidity (pH) of the 
water does not give a simple measure of the aggressive 
action, but bears a relation to it only in so far as it is an 
expression of its softness and content of aggressive carbon 
dioxide. 

On the basis of the results of the investigation it was 
possible to make an approximate division of surface waters 
into classes for the estimation of their aggressive action, 
and this classification has been incorporated in a proposal 
for a Swedish specification for concrete pipes and culverts. 
The classification comprising four different kinds of water 
is shown in Table IV. 

If the water is of type I. or II.a, it is considered un- 
necessary to take any special precautionary measures, 
assuming, of course, that the quality of the concrete is in 
accordance with the standard specification. 

On the other hand, if the water is of type II.s, a surface 





A series of experiments has also been made on some 
concrete pipes made of aluminous cement. The durability 


TABLE IV. 





| 
Composition of the waters. ~ | 


Type Peyt EVeT Sires ciet 
oF Temporary hard- 
water. | ness, 10 mg. CaO 
} per litre. 


—_—_——_-__-———] Aggressiveness of 

Aggressive carbon the water. 

dioxide, mg. per 
litre. 








| 


Less than 15 | Practically none 


i Larger than 2-0 














TL.a Larger than 2-0 | 15-40 Slight 
2-0-0-2 | Less than 15 
| Larger than 2-0 | 40-90 
IL.B 2-0-0-2 15-40 Considerable 
Less than 0-2 Less than i5 
| Larger than 2-0 | Larger than 90 
Iit. 2-0-0-2 Larger than 40 Great 


Less than 0-2 Larger than 15 | 


of this concrete was fully in agreement with that of 
ordinary Portland cement concrete. 
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Fic. 15—Examples Showing how Coatings on Concrete Pipes 
get Eroded with Time in the Experimental Apparatus. 


A—Asphalt Dissolved in Solvent Naphtha. 
B—Emulsion of Asphalt. 
C—Aasphalt Dissolved in Solvent Naphtha and Hot Asphalt. 


Examination of the Coating Material.—In view of the 
fact that in certain cases coating is prescribed in the pro- 
posed specifications, a number of coating materials have 
been studied from the point of view of their protective 
properties against water and against mechanical erosion. 
It has been shown that none of the coating materials so 
far tested has been able entirely to prevent the pene- 
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treatment is recommended, especially when the water flow | tration of water, and that the protection capacity of one 
is large. Finally, with water of type III. such surface | and the same material has, practically without exception, 


treatment should unquestionably be prescribed. 


In the | been considerably less when the water contained carbon 


proposed specifications referred to, it has, however, been | dioxide than when it had a humus content. Even though 


assumed that a binding medium may 


be used which | a surface treatment material is not absolutely impervious 


possesses considerably less solubility in water than ordinary | to water, it leads, however, to a certain retardation of the 
Portland cement, and the directions for surface treatment | water penetration of the concrete. 


therefore apply to concrete pipes of ordinary manufacture. 





Exhaustive tests of erosion have been carried out, 





coated concrete pipes being subjected to a standard 
mixture of gravel and water flowing through the pipes, 
the wear and tear being studied as a function of time. 
Three typical results are shown in Fig. 15. 

By means of these tests it has been possible to make a 
classification of a number of surface treatment materials 
in use in Sweden, and it has proved that, of the cases 
examined, a surface treatment with asphalt dissolved in 
solvent naphtha or some other suitable solvent, with a 
subsequent coating of warm asphalt, gave decidedly the 
best protection against both penetration of water and 
mechanical wear and tear. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. NorMan Tuornton, A.M.I.E.E., has been appointed, 
by the Government of the Punjab, Executive Engineer in the 
Electricity Branch of the Punjab Public Works Department. 


MANGIN Davson AND Partners, Ltd., recently of Victoria- 
street, Westminster, inform us that they have moved to larger 
offices at 54, Victoria-street, 8.W.1; their telephone numbers, 
Victoria 1752—3—4, are not changed. 

Mr. Water P. ClypE, managing director for about twenty 
years of Dobbie McInnes and Clyde, Ltd., of Glasgow and 
London, is retiring on February 28th from the business. He is 
a Past-President of the British Nautical Instrument Trade 
Association, which he was largely instrumental in forming, and 
is at present for a second term acting as its Vice-President. 

ASHMORE, BENSON, PEASE AND Co., Ltd., have made arrange- 
ments for an association with the Pennsylvania Engineering 
Corporation of New Castle, Pennsylvania, in regard to steel 
works plant and equipment. The Pennsylvania Engineering 
Corporation specialises in plant for handling and refining iron, 
and besides manufacturing actual plant, acts as consultant to 
many important American steel makers. 


Tue City of Birmingham Information Bureau announces that 
the Cincinnati Milling Machine Company is shortly to manu- 
facture its products in Birmingham. Work has already 
commenced on the erection of the factory on a 3 acre site on the 
new Pype Hayes industrial centre ; the first section of the factory 
has a ground floor area of 30,000 square feet, and is expected 
to be completed by June. The sales side of the business will 
continue to be handled by Charles Churchill and Co., Ltd., of 
Birmingham, 














CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


SturTeEvVANt ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, E.C.4, has just received a repeat order from the 
North Metropolitan Power Station Company, Ltd., for an 
electrostatic precipitator for the Brimsdown station. 


Sir W. G. Armstronc, WHITWORTH AND Co, (ENGINEERS), 
Ltd., have received an order for ten 2-6-0 three-cylinder 
passenger locomotives, complete with six-wheel tenders, from 
the London and North-Eastern Railway. They will be similar 
to those supplied in 1931. An order for four locomotive boilers 
from the Buenos Ayres Great Southern Railway has also been 
received. 

PETER BROTHERHOOD, Ltd., Peterborough, report that several 
orders for British Junkers Diesel engines have been received 
within the last few weeks. Some of these orders are for batches 
of engines, and amongst them we note a three-cylinder, 30/36 
H.P. engine for the British Admiralty, and one of the same size 
for the Grand Union Canal Company. Murex Welding Pro- 
cesses, Ltd., have ordered one two-cylinder and three single- 
cylinder engines. 

Dorman, LonG anb Co., Ltd., have recently received contracts 
for the supply and erection of the stee! framework for Kings- 
court Flats, Hammersmith, 1400 tons of steel, which contains 
a speed clause stipulating that all this steel has to be in position 
fourteen weeks from the receipt of the details from the engineer ; 
for flats on the site of Lansdowne House, Berkeley-square, 
W.1, 1500 tons of steel ; extension to the factory at Silvertown 
for Tate and Lyle, Ltd., 850 tons of steel; and cabinet works 
at a for the Co-operative Wholesale Society, 360 tons of 
steel. 








INSTITUTION OF ELECTRICAL ENGINEERS : LONDON STUDENTS’ 
Section.—On Wednesday, February 21st, the London Students’ 
Section of the Institution of Electrical Engineers held its twenty 
seventh annual dinner at the Florence Kestaurant. It was a 
very jolly aftair. The guest of the evening was Mr. P. V. Hunter, 
President of the Institution. All the speeches were commend- 
ably light in tone, and the other entertainment provided was 
also excellent. Upon the top table there rested the Cup, a 
particularly fine one, which Mr. H. T. Young is presenting for 
competition each year between the London Graduates and 
Students of the Institutions of Electrical and Mechanical Engi- 
neers and the London Students of Civil Engineering at cricket 
and tennis, and possibly at a later date at other athletic accom- 
plishments as well. 


Feropvo.—In these days of high road speeds, the subject of 
braking is achieving an ever greater and greater importance, 
and is having more and more attention directed to it. Since 
the first great advance some years ago, when four-wheel brakes 
appeared, there have been considerable developments, and 
hydraulic and pneumatic systems have in many cases taken 
the place of the rods or wires by which brakes were formerly 
applied. These improvements, however, have done nothing to 
lessen the importance of keeping the brakes in good condition. 
They have only made it easier. In this connection, we have 
recently received from Ferodo, Ltd., of pon a tage 
Stockport, a very handy chart of braking performances. It 
takes the form of a graph on which speed is plotted against 
stopping distance for brake efficiencies of 70, 60, 50, 40, and 
30 per cent. By a simple road test from any speed he likes to 
adopt, the driver of.a car or of a commercial vehicle can rapidly 
estimate with the help of this chart the efficiency of the brakes 
of his vehicle. An efficiency of 70 per cent., equivalent to a 
stopping distance of 29-8ft. from 20 m.p.h., is given as excellent, 
while one of 30 per cent., equivalent to a stopping distance of 
69-6ft. from the same speed, is defined as dangerous. The 
well-known Ferodo guarantee tag attached to the steering wheel 
whenever the brakes are re-lined with this particular lining 
material, has now been developed to mean also that the holder 
may obtain from the firm any advice he may require on braking 
by merely quoting the serial number of the . The tag is 
now so made that a record may be kept upon it of the results of 








brake tests and examinations of the brakes themselves. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.0.b, steamer. 


The Continental Steel Position. 


The situation_in the Continental steel markets is 
causing irritation amongst the mienibers of the Eiiropean 
Steel Cartel. When prices were advanced a few weeks ago 
quotations for the export markets were varied according 
to the conditions ruling at the time. Thus for Canada, 
China, the Argentine Republic, and Brazil merchant bars 
were fixed at £3 5s. gold, f.o.b., for India and South 
Africa £3, and for Great Britain at £2 17s. 6d. Varia- 
tions in the exchange have recently accentuated these 
differences, and as a result new business from a number 
of markets has declined considerably. A further com- 
plication in the situation is that many merchants hold 
contracts entered into before the price gyas advanced, 
against which they can specify, and are now quoting 
below the official Cartel rates, and taking most of the busi- 
ness which comes on the market. Opposition to Cartel 
methods seems to be growing in several markets, and in 
some the variation in the prices is regarded as an un- 
justifiable discrimination. In Holland consumers are 
agitating for the Government to set up a national steel 
industry, one of the arguments being that Holland is 
being charged 5s. more per ton for steel than some other 
countries. The Belgian steel makers are becoming some- 
what dissatisfied with the position, and there is a division 
of opinion amongst them as to whether the present prices 
should be maintained or decreased. On the other hand, the 
position in that country must be improving, as the number 
of blast-furnaces in operation has been increased. The 
Belgian engineering industries have secured orders from 
the raitways and the Government, and have placed some 
large orders for steel. Russian business totalling about 
30,000 tons is also being discussed. An interesting factor 
in the situation is that negotiations are proceeding 
between Belgium and Canada for a reduction of the high 
duties charged upon Belgian steel. The German steel 
makers seem to be somewhat anxious regarding the com- 
petition of Swedish, Spanish, Polish, and Italian works 
outside the Cartel, as they have established export agencies 
in Hamburg. A conflict is also proceeding between the 
steel makers and the merchants, as the latter complain 
that the makers are doing a direct business with their 
customers. 


The Pig Iron Market. 


The recent advance in the price of Cleveland 
foundry iron has had no appreciable effect upon the 
demand, and this indicates that the consuming industries 
are busily employed. As a rule, after a price advance 
business declines, and the fact that there has been little 
shrinkage on this occasion is probably due to the difficulty 
consumers have experienced for the past two months in 
satisfactorily covering their requirements. The price 
advance, of course, applied to all districts, and consumers 
therefore had no opportunity of deserting one make of 
iron in favour of another. The position in the market for 
Cleveland iron has not become much easier. Makers have 
no stocks, and the whole of the current production is 
required for the home market, so that only an occasional 
export transaction is heard of, and that is generally assumed 
to be a case in which the producer desires to retain some 
old-established foreign connection. The situation in the 
Midlands is sound from the producers’ point of view, and 
if buying in this district has not been so active it is 
probably because the most important consumers have 
covered themselves for some months ahead.- A satis- 
factory feature of the situation is that users are taking 
deliveries regularly. Most of the transactions recorded 
during the past week have been for small parcels, but in the 
aggregate they have totalled a good tonnage. The situa- 
tion in the hematite marke¢ is not altogether satisfactory. 
The price of East Coast and Scottish hematite was 
increased directly after the prices of foundry iron were 
advanced, with the exception of Welsh and North-West 
Coast makes. The new advance, however, does not seem 
to have been universally observed, and reports are current 
in the market of prices 1s. 6d. to 2s. below the official 
quotation having been accepted. Expectations also that 
the prices of North-West Coast and Welsh hematite would 
be increased have not been fulfilled, and this has without 
doubt weakened the position of the producers in other 
districts. The production of hematite has been increased 
this year to a greater extent than foundry iron, and the 
demand of late has not been so strong as earlier in the 
year. It is, of course, possible that if the producers agree 
upon a zone arrangement similar to that entered into by 
the foundry pig iron makers, the price position will be 
tightened up. Another favourable feature of the market 
is that forge iron has been sold in greater quantities than 
at any time during the past six months. 


Finished Steel. 


The situation in the finished steel department has 
not improved during the week. Until prices were advanced 
by the re-rollers in association with the steel makers, the 
strong demand for small bars was one of the features of 
the position, but since this increase became effective, 
business has dwindled and at the moment shows few signs 
of recovery. No doubt this is partly because many of the 
important buyers placed contracts against which they 
will be able to specify for some time tocome. An important 
factor, however, has been the competition of firms outside 
the scheme and of Continental sellers. The former accept 
about £7 17s. 6d. against the Association quotation of 
£8 12s., whilst sales of Continental steel at about £6 18s. 
have increased of late. It seems doubtful also whether 
the new price is applied in all circumstances, and the con- 
fusion resulting from these conflicting influences militates 
against business being done upon a large scale. The 
export price of small bars remains at about £7 5s. to 
£7 10s., with firms outside the Association quoting about 


petition has been more noticeable of late, and although, 
of course, it is impossible to judge the volume of export 
business being transacted in Continental steel in London, 
it has probably amounted to more this month than in 
January. Business in strip has been active during the 
past week and the English works seem able to book good 
quantities at their basis price of £9 1s. against the Con- 
tinental quotation of £7 its 6d. to £8 12s. 6d., including 
duty. The demand for sheets has failed to improve and 
the works are becoming short of orders. The situation in 
this department seems to be causing some anxiety, as 
there has been no increase in export business to make up 
for the quieter home demand. The call for joists and 
sections has not increased. This material is quoted at the 
official Association prices which have been in existence 
now for four years. At the moment, in spite of reports 
to the contrary, there does not seem much likelihood of 
an alteration for some time. 


The Midlands and South Wales. 


The Midland market has not recovered the 
confident tone noticeable during the first month of the 
year. Business throughout the past week has been quiet 
and spasmodic in character, and scarcely any large trans- 
actions have been reported. The constructional engineers 
in the Midlands are not generally well off for work, although 
there are some exceptions. The demand for steel from this 
industry reflects these conditions, and although in the 
aggregate a fair tonnage of joists and sections is absorbed, 
it is made up of comparatively small orders. Continental 
prices are strongly competitive in this area, but no large 
business appears to have been placed with foreign works. 
The sheet rollers in the Midlands are experiencing 
a quiet time. The strong home demand which lasted 
almost to the end of January has declined, and in the 
export market severe Continental competition has been 
experienced. In South America and the Far East 
American makers at times have also been sellers at below 
the British quotation. For some of the lighter descrip- 
tions of steel, such as bright drawn steel bars, strip, &c., 
there is a steady request and the works have good order 
books. Business in boiler plates has again declined, but 
since the beginning of the year the course of this market 
has been erratic, and although on several occasions an 
increase in the demand has encouraged hopes of a sustained 
improvement, these have invariably been disappointed. 
Similar conditions have ruled in the section of the market 
devoted to colliery steel. The makers report that speci- 
fications against orders are satisfactory, but new busi- 
ness does not develop on the scale expected. The demand 
for colliery arches is better now than for some time, the 
quotation being £8 15s. for heavy sections and £7 15s. for 
light. In South Wales the tinplate industry seems to be 
operating at just below 60 per cent. of capacity, but the 
export markets are quiet and competition from American 
and German makers is severely felt. During the past week 
no large transactions were reported, but a steady business 
passed in small parcels. The news that the Blaenavon 
Company’s blast-furnaces, which have not been worked 
for several years, are to be restarted has exercised a good 
effect on the market. It is expected that the company’s 
coke ovens also will be started up. The structural 
engineers in South Wales are not busy, but the ship- 
repairing yards have a fair amount of work in hand. 


The North-East Coast and Yorkshire. 


Conditions on the North-East Coast so far as 
finished steel is concerned reflect the quieter demand which 
is noticeable all over the country. In this district the 
structural engineers seem to be well employed and are able 
to take fair quantities of material from the steel works. 
Business in sheets has been on a poor scale for some time 
and recently the demand from the home market has become 
weaker. The rail mills also could do with fresh business, 
but it seems there are prospects of new orders coming to 
hand in the not distant future. Expectations are rife that 
the shipyards on the North-East Coast will secure more 
contracts during the next few weeks, and this should 
improve the position of the works producing shipbuilding 
material. In Yorkshire the lighter trades do not appear 
to have been affected by the hesitating tone which has 
developed in the market. The demand for stainless steel 
sheets and strip continues strong, and there has been a 
considerable increase in business in hollow drill steel for 
expors to mining centres. Magnet steel is in request, but 
there has been a decline in the request for high-speed 
steel. Business in small steel bars in particular has shown 
a sharp decline during the past fortnight, but this followed 
some active buying at the end of January. 


Scotland and the North. 


The lull in trading which is noticeable in most 
departments of the iron and steel markets is less evident 
in Scotland than in some other districts, probably because 
the recent specifications for shipbuilding steel arising from 
orders placed on the Clyde are now reaching the works in 
fair volume. The mills producing sections are well off for 
orders, as there was something like a rush of buying before 
the recent price advance in re-rolled material. The con- 
structional engineers in Scotland, however, are irregularly 
employed, and whilst some are working upon good 
contracts, others have few orders in hand. At the same 
time this branch of the industry provides a good outlet 
for structural steel. The works producing railway 
material, also, might be better employed, but they are 
anticipating fresh orders shortly. In Lancashire little new 
business has been transacted since the prices of re-rolled 
sections were advanced, but this has not affected the 
position of the works, practically all of whom have well- 
filled order books. There is also a strong demand for alloy 
and special steels. On the other hand, business in boiler 





£7. In this department of the market Continental com- 





plates, which in January showed signs of improving, has 


Export quotations are 


again fallen off, and many of the works are anxiously 
seeking business. The Lancashire constructional engi- 
neers, although some of them have good contracts in hand, 
have not shown much interest in the market. 


Finished Iron. 


The most notable feature in this department 
during the past week was the advance in the price of 
Crown quality iron bars from £9 to £9 12s. 6d., and it is 
understood that a “zone” scheme is to be introduced. 
In Lancashire this movement contrasts with the reduc- 
tion of 15s. made in June, 1933, and indicates that the 
industry is on a better footing as regards business in hand, 
although it is generally assumed that the advance was 
principally due to the recent increases in the prices of pig 
iron and other raw materials. There has been no altera- 
tion in the prices of the cheaper grades, which are quoted 
down to £7 15s. In the Midlands the position of the 
makers seems to have improved considerably during the 
past few weeks. As in Lancashire Crown bars have been 
increased to £9 12s. 6d., but South Staffordshire marked 
bars have not been altered, and are quoted at £12 at 
works, and latterly business in this material seems to have 
expanded. On the other hand, for common bars the 
quotation has become easier at £7 5s. to £7 7s. 6d. Scottish 
bar manufacturers do not appear to have shared in the 
improvement noticeable in some of the English districts, 
and most of the works are operating during only half the 
week. The quotation for Scottish Crown quality bars is 
£9 15s. and for export £9 5s. At this time of the year, 
however, there should be some improvement in business 
in bar iron, but at the moment there are few signs 
that this will develop. Most makers complain that the 
orders they receive are limited to small tonnages, and that 
this adds to the production costs. 


Current Business. 


An expenditure of £365,200 is to be undertaken 
by the Works and Stores Committee of the Metropolitan 
Water Board for the reconstruction of their Hampton 
works. Of this amount, £220,000 will be allocated to the 
purchase of machinery, £130,000 to buildings, and £15,000 
to mains. Babeock and Wilcox, Ltd., have taken the 
orders for water-tube boilers for two liners to be con- 
structed at Barrow. Samuel Denison and Co., Ltd., 
Hunslet Foundry, Leeds, have been given an order for a 
100-ton hydraulic compression testing machine for use in 
constructing the Gebel Aulia Dam. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—Montevideo, State Electricity 
Supply and Telephones Administration : copper bars and 
tubes, tinned copper sheets and bronze and brass bars 
(Montevideo, April 16th) ; City of Johannesburg: adjust- 
able and fixed V notches, sluice gates, sluice valves, disc 
valves and reflux valves for Delta Sewage Disposal 
Works (Town Clerk, Municipal Offices, March 17th) ; 
South African Railways and Harbours Administration : 
steel bridge work (Johannesburg, April 9th); steel plates 
to 8.A.R. specification No. C.M.E. 9/1930, Symbol No. 8, 
comprising sixty items of mild steel plates, 24 S.W.G., to 
l}in.; and chequered plates, }in., in., and jin. (Johan- 
nesburg, March 26th); six electric capstans for Port 
Elizabeth Harbour (Johannesburg, March 26th); Brazil : 
Viacao Ferrea do Rio Grande do Sul: 100 tons of rail 
bolts with nuts and washers and 24 tons of coach screws 
(Port Alegre, March 20th); Argentine State Oilfields 
Directorate : complete portable rotary drilling equipment 
for borings up to 300m. (Buenos Aires, March 28th) ; 
files and rasps (Buenos Aires, March 20th) ; five centrifugal 
pumps, one fuel oil pump, one water pump, and one air 
compressor (Argentina, March 20th); tanks of various 
dimensions for storage of petroleum by-products (Buenos 
Aires, March 14th) ; Argentine National Sanitation Works 
Department: one rapid pressure filter, one Venturi and 
five Woltmann filters, thirty-five sterilising equipments, 
twelve dosing equipments for alumino ferric and hydrate 
of lime, silos and crushers, and eight filter control equip- 
ments (Buenos Aires, March 22nd). 


Copper and Tin. 


The general features of the electrolytic copper 
market have not changed during the week. After ceasing 
for a time the cheap selling by American producers was 
resumed, and this has given the market a weak appear- 
ance. To what extent these sales are part of an operation 
which includes shipping gold to the United States it is 
difficult to determine ; but the market believes that some 
of the American sellers are less concerned to get a high 
price for their copper than to take advantage of exchange 
movements and the high price of gold. The European 
demand for copper fails to expand, but during the past 
week Germany has taken fair quantities of wire bars. 
The quotation has fluctuated between 8.10c. and 8.15c.c.i.f., 
or £35 15s. to £36; but in the United States, although the 
official domestic price has been kept at 8c. d/d, it has 
been possible to buy at less. The London standard 
copper market, after a short spell of activity, has become 
quieter. Prices have been inclined to be weak on 
spasmodic selling, and the unsettled outlook in the electro- 
lytic market also has, no doubt, exercised an unfavourable 
influence....The activity which characterised this 
market at the end of last week was not maintained, and 
early this week prices showed signs of weakening. Some 
American buying has taken place, but if the market 
expected a rush to place orders by American consumers, 
and no doubt some sections did, it was disappointed, as 
the buying has been steady, but not particularly heavy. 
Interest is being taken in the forthcoming February 
statistics, as reports are current that the American 
deliveries will not be more than 2500 tons. This is contrary 
to expectations, as the market was under the impression 
than an improvement has taken place in the American 








domestic consumption. . 
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Current Prices for Metals and Fuels. 











Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. 




























































Steelmakers : joists, 22s. 6d.: plates and sections, 15s. 
PIG IRON. | STEEL (continued) NON-FERROUS METAL. 
Ae Home. Export. | Home. Export. Official Prices, February 28th. 
N.E. Coast— S$: aa. £ s. d. | Gurascow anv Distrrict— $ s. d. $a fle CorPERr- 
meagre. kee -- OE reeie aks $0 0) = Angles 8 7 6. ible ile, NN OS ile ie el dee aa’ 
ar * SER PRAMS aD. Bt i Par. 4. Tees. : heb Kind, siete: Threemonths .. .. .. .. £382 16 3to £32 17 6 
Cleveland— (D/d Teesside Area) Joists 815 0. Bile: Electrolytic .. .. .. .. £3510 Oto £36 5 0 
MeO. ee RE 3 0 Channels. . TPR 812 6. vs Best Selected Ingots, d/d Bir- 
Ri OME... oP ws 218 6 Rounds, 3in. and up es, PM pele. <veresdk wan ve £36 5 0 
No..@Porge .. .. .. 3 6:0 .. 217 0 under 3in. 8 12 0 Tay S Sheets, Hot Rolled bythe £62 0 0 
Basic “'s ot ie <p ee 6 me Plates, in. (basis) F $15°0'. 715 0 Home. Export. 
Miptanps— j - fin. . ee oe an ak ; 8 0 0 Tubes, Soli@ Drawn (basis) . . 10d. 10d. 
Stafis.— (Delivered to Black Country Station) fin. rer eS eee ee 8 5 0 »  Brazed (basis) .. .. 10d. Lod. 
North Staffs. Foundry wae? Bs Fe. | ~ Se ; 20 8 10 0O | Brass— 
a are FS Bees. is a _Saaeee 9 2. 6.. = 8 5 0 Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 ¥ 
Basic ee oe. a ols Boiler Plates . . 50k 8,29 reas yes 7,42 6 Home. Export. 
Northampton—_ | Oe oN Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
Foundry No.3 .. ... 3 7 6 ise. roe t ee »  Brazed 58 yh ea hess 11d. Id. 
mae Se ots ee oe ee IN— 
we HS Ati Angie R28 ao Ram Cash.. .. .. .. .. .« £227 12 6to £227 17 6 
Derbyshire— | Tees. . 9 7 6 8 7 6 ; 
ci pitt | ate 3 Sareinal ina Three months .. - « +. £227 2 6to £227 7 6 
Mo, S.Fownary. pai. ot RAE Bs 20s Joists 815 0 ida ieee : a : : 
Ds” ha : pasha uMliectaee es ee 812 6 712 6 Leap : ee ube evil tent o9 0c? EB Bite SRR: © 
= | om = ~ a« | SPELTER—: .. .. sh eeena yr BNO 88 Ota cGke 38) .:8 
: a | Rounds, 3in. and up nia) . T= Ree eee 
SeormaND— | ier 3in 812 0 a Aluminium Ingots (British) .. .. £100 
Hematite, f.o.t.furnaces 311 0. me a m" ~ s 
No. 1 Foundry, ditto 312 6. Plates, jin. (basis) 817 6 715 0 
No. 3 Foundry, ditto 310 0. | fin. .. 9 2 6 8 0 0 FUELS. 
Basic, d/d 36 @. fin. .. Nk a. 8 5 0 SCOTLAND. 
N.W. Coast— | ” isin. .. 912 6 810 0 | Lanarksuie— Export. 
(3 15 6 d/d Glasgow fin. .. 9 7 6 8 5 0 (f.0.b. Grangemouth—-Navigation Unsereened 13/3 to 13/6 
Hematite Mixed Nos. ...4 0 6 ,, Sheffield IRELAND BELFAST. Rest oF IRELAND. Glasgow— Ell Det OEM ial 14/6 
(4 5 6.,, Birmingham : ” Splint .. .. .. .. 15/6 
£. a4 £ s de 
(Basic iron prices subject to a rebate of 5/—.) Angles‘: S wie 815 © | AYRSHIRE— 
nn | Teta: | ; « hglagrené cu. dow: 915 0 (f.0.b. Ports)—Steam speaves Lyte tas 11/6 
MANUFACTURED IRON. Joists ee | ae aa ; 9 2 6 | FiresHIRE— 
LANCs.- Home. Export. Channels... . aa 817 6 9 0 0 (f.0.b. Methil or Burnt- 
ue oa a: Rounds, 3in. and up 912 6 915 0 island}—Steam.. .. . wens, dpeeey 12/6 to 12/9 
Crown Bars .. Sn carr: ae : o under 3in. oe 9 4 6 Unscreened Navigation ot au ‘ 12/~ to 13 
cal aia Kaieedie i i Plates, in. (basis) y 0.0. 9 2 ¢ | mus 
S. YorKs.— | 7 fin. .. . 95 0 976 (f.0.b. Leith)}—Hartley Prime . . 12/6 to 13 
Crown Bars .. ee a z jin. . ae ane. -B: . : 912 6 Secondary Steam... .. .. . . 12/- 
Best Bars Aviat . SO 2 | a ae AD w. 917 6 
MIDLANDs—- Mets Soi cs 62 BOO. 915 0 ENGLAND. 
Crown Bars .. .. .. 810 Oto9 0 0 Bia Noite ef <_ - YORKSHIRE, MANCHESTER— 
Marked Bars (Staffs.) .. 12 0 0.. .. OTHER STEEL MATERIALS. BOY: Rave tems: 6s és OS . 17/6 to 20/6 
Nut and Bolt Bars . 615 Oto7 10 O Home. Export. Furnace Coke sent ASG ; 13/— to 17/6 
ScoTLAND— ‘ pret F 2d = e z % é. NORTHUMBERLAND, NEWCASTLE 
Crown Bars .. . otf 936 @.. : 9 56 0 no OF a SY 5 3 t  P eae ¥ Stal ‘on Blyth Best. Soe hata’ . 13/9 to 14/6 
Best... ... . ee oe ee ee 915 0 14-G. to 20-G., d/d sant e me : 7 ia : ; NY Pe aes Se . 13/- 
21-G. to 24-G., d/d 2S ONG ae ee . 9 5 0 oe : , s 
N.E. Coast 25-G. to 27-G.,djd.. 1017 6... 917 6 WSR chose oh It 
Common Bars : 9 5 0. 815 0 The above home trade prices are for 4-ton lots and over ; Uneereened 1, hp ee 
Best Bars . -- #- 10 5 0... , 915 0 | 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, | DorRHam— 
Double Best Bars ‘22-80, 38:0. . 10 0 O | 30s. per ton extra. Best Gas. E 14/8 
“a ——~—=_ | Galvanised Corrugated Sheets, Basis 24-G. Foundry Coke : : 18/— to 21)- 
STEEL. Home. £s. d. SHEFFIELD— Inland. 
LONDON AND THE SOUTH Home. Export. | t-ton lots and up 1215 0 Best Hand-picked Branch .. 27/—to 28/- 
£) ad £0: d. | 2-ton to 4-ton lots -- 13 2 6 South Yorkshire Best .. . 22/-to 24/- 
Angles. 209 301 eee hd Gel Under 2tons.. .. .. 1415 0 South Yorkshire Seconds .. 17/6 to 19/6 
es ee Mi : 910 0 6.-1ns6 | Export : £16 7s. 6d., e.i.f. duty paid India. Rough Slacks.. .. : BIS Ge "Sf 
Seite © SR ; ; “Ee «¢ TO B® o £11 5s. Od., f.0.b. other markets. Nutty Slacks # es ts Aa ee 
CSR cot es 5, ee ee O 712 6 | is Scandinavian Markets Free. Furnace Coke (at ovens) pe Sb hag 12/3 
Rounds, 3in.andup .. 910 0 8 7 6 | Tin-plates. 
under 3in. - 814 6.. 20 by 14 basis f.o.b. Bristol Channel ports 16/3 to 16/6. CarpirF— SOUTH WALES. 
Plates, tin. (basis) a a oe 715 0 Tin-plate Bars, d/d South Wales Works, £5 0s. Od. Steam Coals : 
Sin: 22°°°. 2 Ngee Bete 8 0 O| Billets. ae tag” 3 Best Admiralty Large... .. Lh er ; 19/6 
lin. . Oe aoe. 8 5 0 | Basic, Soft (25-41% C.) See ge Seconds ..° >. :, : 19/— to 19/44 
jin. 915 0 8 10 0 Medium (0-42% to 0-60% C.).. 617 6 Beat Dre lar... -- ++: -. «- 18/9to 19/3 
hin. so ek Ce Fe 8 5 0| Hard (0-61% to 0-85%C.) ..7 7 6 Ordinaries web ate sy! bes tee ere 
ee yn | (0-86% to 0:99% C.) 8 7 6 Best Steam Smalls ; ott ee 13/6 to 14 
ped: bev a (1% C. and up) 22:8 17 6 Cargo Smalls as . 11/6 to 13 6 
pe ae 8 7 6 77 6 Soft (up to 25% C.), 500tonsandup.. 5 5 0 Dry Nuts : 22 2 to m 
<n . 2 ss 87 6| 100 tons . 512 6 Peete Sete 21/6 to 36 
Joists 815 0 5 Sahel Rails, Heavy, 500-ton lots, f.0.t... ; oo SC Furnace Coke 19/6 to 21 
Channels. . 812 6 712 6 Light, f.o.t.. . - TiC 6 Patent Fuel 21/- 
Rounds, 3in. and up oF 6 Ss Fog SwAaNsEA— 
under 3in. 812 0 7 0 0 FERRO ALLOYS. Anthracite Coals : 
Plates, din. 815 0 7.15 © | Tungsten Metal Powder.. .. .. 2/9perlb. Best Large 6g MERIT ES OES TORN ROWS rea to - 6 
fin. 9 0 0 8 0 0 | Ferro Tungsten is sw 08a. oe ps Machine-made Cobbles. . : ; - ++ 42/6 to 51 
fin. 9' 6-0". 8 5 0 Per Ton. Per Unit. Nuts BAD A ei 4ReS api to - 7 
fin. 910 0. 8 10 0 | FerroChrome,4p2.to6p.c.carbon £23 0 0 if 8. 45s Gals DA ed ae ee 
kin. — 926. 8 5 0 6 p.c. to 8 p.c. .. £2112 6 7/~ Peas StmO tiny hick? | aheetby! Bar tit 18/— to 20/6 
Boiler Plates, gin. 8 56 O 712 6 = re 8 p.c. to 10 p.c. be £21 12 6 F/- Rubbly Culm.. °- .. es oe ee oe 9/6 to 10/6 
MIDLANDS, AND LEEDS AND DIsTRICT- Ee an deena ure Ragen 
F : eos PY oats. 2 , a ‘ Max. 2 p.c. carbon £37 10 0 11/- Large 18/— to 20/- 
.+ ¢ ed . lp.c.carbon £38 15 0 rf Nuts 18/6 to 22/6 
Angies ost tt a aaa ee Riaeeec” y atin ‘s e .. 0-70p.c.carbon £42 0 0 12/6 Smalls 11/— to 13 
Tees. ; onaite ae J e . 5 . s “ carbonfree .. 104d. per Ib. 
eee : Ms : 7 Re z Metallie Chromium i ats . 2/5perlb. 
eee * : ” a Ferro Manganese (perton) .. .. £10 15 Ohome 
Rounds, 3in. and up 9 7 6 8 7 6 4 rose 45 Late 5Op.c. .. £12 7 6seale 5/—p.u. FUEL OIL. 
under 3in. 812 0 7 0 0 pe. .. .. 2. £170 0t0IT 10° 0 Inland consumption ; contracts in bulk. 
Plates, gin. (basis) 817 6 7115 0 scale 6/- p.u. Exclusive of Government tax of Id. per gallon. 
tg Bai eg: vareoaed re apa Ex Ocean Installation. Per gallon. 
in bag 5 0 olybdenum. . per lb. ; , 
tein 912 6 810 0] ,, Titanium(carboniree) .. 9d.perlb. ete cago (0-060 gravity) i = 
Bids. ch atl) ae! Sante tae 8 5 0|Nickel(perton) .. .. .. .. £225to £230 Pes acuta adicdaah iadaicn : 
Boiler Plates, gin. ih Ge oe 7 12 6 | FerroCobalt .. .. ... ... .. 5/6perlb. Manchester prices }d. per gallon exgra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
National Research Work. 


A visit to the laboratories of the Office National 

des Recherches et Inventions at Bellevue, near Paris, 
reveals the usefulness of a steadily growing institution, 
which owes its origin to the appointment during the war 
of a Director of Inventions, whose duty it was to examine 
ideas of interest to the national defence. With Monsieur 
J. L. Breton, Senator, at its head, the service continued 
down to 1922 when the Office National des Recherches et 
Inventions was constituted with the same Director, who 
has been responsible for the progress of the institution 
since its inception. The Office National depends directly 
on the Ministry of Public Instruction, and its Council is 
composed of members of the Senate, the Chamber of 
Deputies, and of representatives of scientific and technical 
institutions, as well as of Chambers of Commerce, through- 
out the country. In principle the Office National is self- 
supporting. It receives from Parliament grants of money 
which are naturally limited in these times of financial 
stress, and it has to look to outside sources of revenue, 
particularly in carrying out industrial research work, and 
in testing inventions which may be developed, if of suffi- 
cient promise, and commercialised, for which service the 
inventor pays the Office National a percentage of the 
royalties he receives. In this way inventions that would 
otherwise fall into oblivion are often made commercially 
successful. The main object of the Office National is to 
carry out Tesearch in the national interest. For many 
years a vast amount of work has been done to determine 
the forms of barrages and the resistance of materials, 
mainly in association with the late Professor Mesnager, 
who had pronounced ideas on the value of vaulted or 
arched designs for dams as opposed to solid constructions. 
This principle is adopted extensively in the reinforced 
concrete buildings at Bellevue. For testing sheets of 
material to be used in the construction of dams an instal- 
lation has recently been completed in a pit of something 
like 20ft. square. It has reinforced concrete sides and 
bottom with profiles giving to the walls horizontal para- 
bolic planes, widening to a steel shield anchored in them 
against which the materia! to be tested is fixed. Between 
the material and the shield is placed a flat rubber bag into 
which mercury is pumped. Deformations of the material 
under increasing pressure are carefully recorded until it 
collapses. Mercury is used for the purpose on account of 
its convenience, and because a large supply of it was 
placed at the disposal of the Office National by one of the 
State Departments. There are many models of dams 
showing what has been done in an attempt to devise forms 
offering &® maximum of resistance with a minimum of 
material. In one of them it is proposed to distribute the 
water pressure by building a series of dams at increasing 
heights, so that each will only be subjected to the pressure 
of water in its particular plane. The burning of the 
“Georges Philippar” and the “ Atlantique ’’ provided 
the Office National with another problem, that of selecting 
fire-resisting paints, varnishes, and wood, and fire-fighting 
materials. Special buildings are devoted to paints and to 
fire-extinguishing ap tus. For protection from rust 
sixty-two different kinds of paints have been tested by 
exposure to weather, by immersion in the Seine and at the 
marine laboratory of the Collége de France at Concarneau. 
The results of the tests are contained in a publication by 
the Office National. The use of red lead is proscribed now 
that equally good non-rusting paints are available. For 
ship’s hulls the nature of the paints is declared to be of 
less importance than their adhesion to the plates, for any 
crinkling or cracking of the paint sets up corrosion. The 
laboratories at Bellevue include one for low-temperature 
experiments and others for high-temperature tests, com- 
bustion, and building materials. They are being con- 
tinually extended to cover all kinds of scientific and indus- 
trial research work. A great attraction at Bellevue is the 
120-ton electro-magnet belonging to the Academy of 
Sciences, which was constructed with the aid of the 
national subscription raised in 1923 for the laboratories 
in honour of Pasteur. It is fully described in a publication 
of the Office National. The situation of the laboratories 
on the heights of Meudon, not far from the observatory, is 
remarkable. 


The Labour Problem. 


Particular prominence is given in the annual 
report of the Union des Industries Métallurgiques et 
Miniéres to the difficulties that are likely to be encountered 
by industry when the present crisis is followed by a 
recovery which will necessitate a further recruiting of 
foreign labour. In the heavy metallurgical industries the 
number of hours worked in 1933 was estimated to have 
been 41 per cent. less than in 1930. The total number of 
unemployed hands in receipt of relief in France exceeds 
350,000, and during the past three years the number of 
foreign workers leaving the country is said to have been 
about half a million, though from other sources the figure 
given is considerably higher. So far as the metallurgical 
industries are concerned, the supply of French labour is 
more than equal to the demand, but it is clear that with a 
return to former activity manufacturers will again have 
to rely on foreign labour, which it may be difficult to 
obtain if a similar recovery should be taking place else- 
where, and other countries would then have an abundance 
of cheap labour, while French employers would be placed 
at @ great disadvantage through a labour scarcity and 
higher costs. A further supply of foreign labour is, more- 
over, not likely to be facilitated by the intention of the 
present Government to revive the proposal to tax such 
labour, which the Chamber of Deputies voted under a 
former Government, and which was rejected by the Senate. 
The Union des Industries Métallurgiques does not regard 
the future with complacency. Another matter dealt with 
in the report is the situation of engineers which, it says, 
18 certain to end disastrously unless something is done at 
once to alleviate it. Apart from the urgency of finding 
employment for the older engineers who have lost situa- 
tions through the crims, as well as for those who have just 
obtained their degrees, there is the necessity of limiting 
the number of engineers in the future to the requirements of 
industry, by reducing, for example, the number of students 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, es 
at 1s. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment, is the date 2f the acceptance of the 
complete Specification. 





DYNAMOS AND MOTORS. 


403,958. June 27th, 1932.—-ARRANGEMENT FOR SWITCHING 
InpucTIVE Loaps ON TO Networks OF RELATIVELY SMALL 
Capacity, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. 

The object of this invention is to enable large squirrel-cage 
induction motors to be switched directly on to the line without 
giving rise to a large voltage drop. A condenser A and an 
adjustable choke B are connected in parallel with the motor 
C. A current-sensitive relay D is placed in the supply con- 
ductor to the motor E which controls the adjustable choke. 
The relay D is arranged to close its contacts when the 
current of the motor C exceeds a predetermined value, and 
to open its contacts when the current is below a certain value. 
The choke B must be adjusted to a low reactance position when 
the motor C is to be started. The condensers A are so dimen- 
sioned that at the moment when the motor is switched in their 
charging current is equal to the inductive wattless current of the 
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main motor C, so that no wattless current is taken from the net- 
work, and consequently the network voltage retains its proper 
value, because the inductive wattless current of the choke B 
will be practically zero in the starting position. If the resultant 
sum of the inductive wattless current of the main motor C and 
of the choke B is to be kept substantially equal to the charging 
current of the condensers, the speed characteristic of the adjust- 
ing motor E must be adapted to the decrease of the wattless 
current of the main motor after it has been started. When the 
motor C is started, the charging current operates the relay D 
to switch in the motor E, which gradually adjusts the choke so 
that its inductive current is gradually increased. The sum of 
the inductive wattless current of the main motor and of the 
choke is thus kept substantially equal to the charging current 
of the condensers A. The network voltage rises slightly when 
the motor C is first switched in, but immediately sinks again to 
its normal value.—December 27th, 1933. 


404,767. October 6th, 1932.—Szip—E Rams ror Dynamo- 
ELECTRIO MACHINEs, Laurence Scott and Electromotors, 
Ltd., of Gothic Works, Norwich, and James John Gillespie, 
of The Bungalow, The Square, Fairfield, Manchester. 

The object of this invention is to simplify and cheapen the 
construction of slide rails for dynamo-electric machines, and 
generally to speed up their production. A relatively long and 
narrow steel plate has two aligned longitudinal slots A for the 
holding-down bolts or studs of an electric motor or dynamo. A 
nut B is welded to the upper surface of he plate to enable a tension 
screw engaging in the thread of the nut to force a motor longitudi- 
pally along the plate or slide rail to tension the belt. A pair of 
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holding-down pads C D consisting of flat rectangular section metal 
blocks are welded one at each end to the underside of the slotted 
plate, each pad having a bolt hole. A centre pad E is secured in 
position by welding across the slotted plate at the mid-position, 
the depth of the centre pad being equal to the depth of 
the holding-down pads. The pads are secured to the slotted 
plate by transverse runs of weld metal disposed in the corners 
formed by the juxtaposition of the pads and the slotted plate. 
If desired, intermediate pads or spacing strips may be inserted 
between the pads and the slotted plate, so as to increase the 
height of the plate above the surface on which it is supported.— 
January 28th, 1934. 


TRANSMISSION OF POWER. 


404,487. March 3rd, 1933.—ConstrRUCTION oF ELxEOTRIC 
Castes, The Okonite-Callender Cable Company, Incor- 
rated, of 730, 21st Avenue, Paterson, County of Passaic, 
tate of New Jersey, U.S.A. 

This invention is directed to an improvement in oil-filled 
electric cable construction whereby the trouble heretofore 
experienced with stretching and bursting of the lead sheath 
covering of the cable is eliminated. The conductors A are of 
stranded type, and it is proposed to fill the interstices between the 
strands with any material capable of preventing the flow of the 
insulating compound along the conductor. These interstices may, 


outside of the conductors there is the usual impr 
insulation B and on the outside of this insulation t 
tape C, such as a thin copper tape, preferably interlocked with the 


ted paper 
re is metal 


paper insulation. A lead sheath D is then applied about the 
whole structure. About this lead sheath a non-metallic rein- 
forcing material E is applied, such as heavy canvas. The rein- 
forcing material may be in the form of a tape or a cotton or 
linen braid about the sheath D, this braid being single, double, 
triple, or other thickness required. The reinforcing material E 
is then covered with a metal sheath F, such as a lead sheath, to 
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protect it from mechanical injury, moisture, or any destructive 
influence. By covering the sheath D with fibrous tape or braid 
by reason of its elasticity this material will restore the sheath to 
its original form should it be stretched owing to internal pressures 
in the cable. By filling the interstices of the conductor of the 
cable the volume of insulating liquid is much reduced, and hence 
a corresponding decrease results in the pressures generated in 
the cable due to its operation. The tape sheath may be impreg- 
nated with oil, shellac, or bakelite,bitumen, or other protective 
materials.—January 18th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


404,796. December Ist, 1932.—Brartnes ror ROTATING 
Sprnvies, H. Barthel, G. Schafer, and A. Schafer, trading 
as the firm Kugelfischer Erste Automatische Gusstahl- 
kugelfabrik Vorm. Friedrich Fischer Schweinfurt, of 
Schweinfurt am Main, Germany. 

This bearing arrangement for mandrels is said to prevent 

chatter. In the front or tool side bearing A there is arranged a 

transverse roller bearing B for taking up the radial pressure, and 





a thrust bearing C for taking up the axial pressure. In the back 
bearing D there is provided a radial roller bearing E which permits 
of longitudinal displacement between the inner bearing surface 
and the rollers, and thus of endwise movement of the spindle F. 
In this way longitudinal expansion of the spindle due to heat is 
compensated for. ‘Ihe front bearing A is adjustable by means 
of a nut G, so that any play in an axial and also in a radial 
direction can be prevented.—January 25th, 1934. 


SHIPS AND BOATS. 
404,885. July 24th, 1933.ANTI-ROLLING TaNKs, Dr. H. 
Frahm, No. 40, Brahms-Allee, Hamburgh, Germany. 

This is a development of the original Frahm anti-rolling tank 
for ships in which the movement of water from one tank to another 
on opposite sides of the ship counteracts the rolling produced 
by waves. The action in this case can be accentuated by air 
pressure on the surface of the water in the tanks. This air 


N°404,885 














pressure is provided by the blower A. In normal circum- 
stances, when the unaided action of the tanks is sufficient, a 
valve B lies so that there is unobstructed passage between the 
air spaces of the two tanks. The valve can, however, be freed 
to respond to the rolling of the vessel and then admits air under 
pressure to the tanks appropriately to accentuate the anti- 
rolling effect.—January 25th, 1934. 


MISCELLANEOUS. 


404,137. December 31st, 1932.—APPpaRATUS FOR APPLYING 
Leap SHEaTHs TO ELEcTRIC CABLES, William Brown, 89, 
Douglas-street, Glasgow. 

The apparatus described in this specification is for applying 
lead sheaths to electric cables, and comprises a lead pot A 
and a hydraulic extrusion press, including a hydraulic ram B 
operating in a cylinder C, into which lead is delivered from the 
pot A. Interposed between the lead pot A and the press is a 








admitted to schools and by increasing the duration of their 
studies. All this will need a full preliminary inquiry. 





for instance, filled with petrolatum or soft solder. On the 


supplementary pot D, with which is associated a ladle for skim- 





242 


THE ENGINEER 


Marcon 2, 1934 








ming the lead oxide from the surface of the lead passing there- 
through. The supplementary pot D is supplied with lead from 
the pot A through a conduit E, the delivery end being 
located above the base of the pot D, and lead is discharged 
from the pot D through a conduit F. The supplementary pot 
D is provided with an overflow connection located at the normal 
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high level of the metal in the supplementary pot, as indicated 
at. G, so that the lead oxide on the surface of the lead within 
the pot will pass with the excess lead through this overflow con- 
nection. The pot D may be maintained at a constant tem- 
perature by suitable heating means.—January 11th, 1934. 


404,206. June 2nd, 1933.—AcricuttuRAL Dratnace, K. 
Warming, Vester Boulevard 48, Copenhag D k 
The inventor proposes to arrange for the drainage of land by 
providing a series of subterranean conduits filled with pervious 
material. The conduit is made by means of a coulter A carried 
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on a sledge B, which is drawn by any appropriate tractor. The 
coulter is hollow, and as it is drawn forward is fed, by gravity, 
with the porous filling material for the drain C. It is specifi 
that the pressure of the sledge on the surface of the ground should 
not exceed from 1-4]b. to 2-8lb. per square inch.—January 
llth, 1934. 


404,620. July 7th, 1932.—LaminaTepD ELECTROMAGNETIC 
Cores, Vincent Ziani de Ferranti and Ferranti, Ltd., both 
of Hollinwood, Lancaster. 

It has been found that variation of pressure upon magnetic 
laminations appreciably affects the electrical characteristics of 
the metal composing the laminations. For instance, in the case 
of an E-shaped shunt electromagnet of an A.C. electricity meter 
variation in the relative pressures on the laminations in the two 
outer limbs can produce sufficient change in the magnetic pro- 
perties of the material to cause appreciable errors in meter 
readings at low loads. The object of the invention is 
to provide means whereby the pressure on magnetic 
laminations may be prevented from exceeding a predetermined 
magnitude. According to the invention, a spring or springs are 
associated with the magnetic core laminations in such a way 
as to prevent excessive pressures upon the laminations. The 
provision of a spring or springs in this way gives a flexibility 
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which prevents large pressures resulting from impulses and small 
mechanical ovements, and is particularly valuable when 
applied to cores having two parts in parallel, and such that the 
relative? magnetic characteristic of the two parts is of import- 
ance. Such conditions frequently arise in A.C. electricity 
meters. Referring to the accompanying diagrammatic drawings, 
as applied to the E-shaped shunt core laminations of an A.C. 
electricity meter, it is proposed to provide an E-shaped lamina- 
tion A of phosphor bronze, the three limbs being bowed so that 
when clamped between two sets of the core lamine B C it will 
act as a spring. In addition, the spring lamination is bent or 
crimped locally at D, E, F, and G, so that additional spring 
action is produced where desired, e.g., at the points where 
clamps HJ are applied to the core lamine. A number of 
springs may be employed, and a set of core laminations may 
be divided into more than two sections. Again, the spring or 
springs may be applied so as to act externaliy upon the top or 
bottom laminations of a set.—January 8th, 1934. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

~ Ms ne ccm 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Inst. oF ELEcTRICAL ENGINEERS: METER AND INSTRUMENT 
Section.—Savoy-place, W.C.2. ‘‘Copper-oxide Rectifiers in 
Ammeters and Voltmeters,’”’ Dr. E. Hughes, and “ A Direct- 
reading Farm-factor Meter,’’ Mr. R. 8. J. Spilsbury. 7 p.m. 

Inst. OF MEcHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Tnformal ting. Di ion, opened by Dr, A. H. Davis, 
. The Prevention and Suppression of Engineering Noises.”’ 

p-m. 

Inst. OF PropucTION ENGINEERS: Lonpon SEction.— 
At 83, Pall Mall, S.W.1. Short papers on ‘‘ Research in Produc- 
tion Engineering.” 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“Development of Brimsdown Power Station,’ Mr. H. A. 
Skinner. 7.30 p.m. 

Nortu-East Coast Inst. oF ENGINERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-upon-Tyne. ‘Immersion of Pro- 
pellers,” Dr.-Ing. G. Kempf. 6 p.m. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, South Kensington, S.W.7. Editing Committee meeting 
3.30 p.m.; Council meeting, 4 p.m.; meeting, 5 p.m. 

Royat Inst. or Great Brirain.—2l, Albemarle-street, 

8.W.1. Discourse, ‘Current Research Problems in Engineer- 
ing,” Dr. H. J. Gough. 9 p.m. 
_ Soc. or CHEMICAL INDUsTRY : PLAstics Group.—Joint meet- 
ing with Manchester Section and the Manchester Section of the 
Oil and Colour Chemists’ Assoc., at Engineers’ Club, Albert- 
square, Manchester. “Cellulose Ethers,” Dr. David Traill. 
7 p.m. 





SaTURDAY, MaRcH 3rD. 

Hutt Assoc. or ENGINEERS.-—Municipal Technical College, 
Park-street, Hull. ‘Welding in Shipbuilding and Allied 
Industries,”’ Mr. Stanley E. Evans. 7.30 p.m. 

Inst. or Civi, ENGINEERS: StupENTs.—Afternoon visit to 
Sainsbury’s, Ltd., building at Blackfriars. 

INsT. OF ELECTRICAL ENGINEERS: N.-EasTERN STUDENTS.— 
Visit to Reyrolle and Co., Ltd., short-circuit test plant, New 
Town Works, Hebburn-on-Tyne. 2.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS: N. MIDLAND STUDENTS.— 
Visit to works of B. S. and W. Whiteley, Ltd., Pool Paper Mills, 
Pool-in-Wharfedale. 3 p.m. 

SHEFFIELD METALLURGICAL Assoc. — 
Sheffield. Dance, 7.30 p.m. to 11 p.m. 


198, West-street, 


Monpay, Marcu 5TH. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford. 
“The Selection of Lubricating Oils for Interna! Combustion 
Engines and Steam Turbines,” Mr. F. J. Slee. 7.30 p.m. 

CHARTERED Surveyors’ Inst.—12, Great George street, 
8.W.1. ‘Recent Developments in Domestic Drainage and 
Sanitation,” Mr. W. H. Scanlan. 8 p.m. 

Inst. oF PRopUCTION ENGINEERS: SHEFFIELD SECTION.— 
Royal Victoria Hotel, Sheffield. ‘‘ Post Mortem Examina- 
tions ’’ (Metallurgy), Mr. G. Howarth, 7.30 p.m. 

Royat InstrrvuTion or Great Britarm.—2l, 
street, W.1. General meeting. 5 p.m. 

Turspay, Marcu 6ruH. 

Inst. OF AUTOMOBILE ENGINEERS.—Joint meeting with eleven 
engineering societies at Royal Geographical Soc., Exhibition- 
road, Kensington, S.W 7 ‘‘ The Causes of Detonation in Petrol 
and Diesel Engines,’’ Mr. G. D. Boerlage and Dr. W. J. van 
Dyck. The discussion will be opened by Mr. R. Stansfield. 
7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : NorTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘‘Some Aspects of the Electrical 
Transmission of Power by Means of Direct Current at Very High 
Voltages,” Mr. H. Rissik. 7 p.m. 

Inst. oF PRopucTION ENGINEERS: EasTERN COUNTIES 
SEecTion.—At p erag Public Library, Ipswich. ‘“* Instilling 
Machine Shop Sense in the Drawing Office,’ Mr. F. Ayton. 
7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc. — 198, West-street, 
Sheffield. ‘‘The Public Libraries as an Aid to Industry and 
Research,’ Mr. J.P. Lamb. 7.30 p.m. 

WEDNEsDAY, MARCH 7TH. 

Inst. oF ELEcTRICAL ENGINEERS: WIRELESS SECTION.— 
Meeting, Savoy-place, Victoria Embankment, W.C.2. ‘‘ The 
Reception of Wireless Signals in Naval Ships,’’ Dr. W. F. 
Rawlinson. A demonstration of an electron microscope will be 
given by Mr. W. E. Benham. 6 p.m. : 

Inst. oF Metats.—Trocadero Restaurant, W.1. Annual 
dinner-dance. 7 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
tric Discharge Lamps,” Mr. J. W. Ryde. 8 p.m. 

Soc. or Grass TecHNoLogy.—At Holophane, Ltd. 
cury in Glass Thermometry,” Mr. J. A. Hall. 7.30 p.m. 

StePHENsON Locomotive Soc.—At King’s Cross Station, 
N.1. “A Brief Survey of Canadian Railway Systems and 
Transatlantic Services,” Mr. A. F. Wallis. 6.30 p.m. 

StePpHENsON Locomotive Soc: Scottish Brancu.—At 
Royal Technical College, Glasgow. ‘‘ Railway Scenes through 
a Cine-Lens,”’ Mr. H. J. Stretton-Ward. Meeting open to non- 
members. 7.30 p.m. 

WEDNESDAY AND THURSDAY, MARCH 7TH AND 8TH. 

Inst. or MeTALs.—At Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. Annual general meeting. For programme, see 
page 177. 
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THURSDAY, MaRcH 8TH. 

Inst. oF ELEcTRICAL ENGINEERS.—Savoy-place, W.C.2. 
‘* Measurement of Noise, with special Reference to Engineering 
Noise Problems,’’ Messrs. B. A. G. Churcher, A. J. King, and H. 
Davies. 6 p.m. 

Frmay, Marcu 9ru. 

CHEMICAL ENGINEERING Grovup.—Joint meeting with Road 
and Building Materials Group and Inst. of Structural Engineers. 
In Refectory of Imperial Chemical House, Millbank, S.W.1. 
‘“Some Trends of Development in Building Materials,’ Major 
V. Lefebure and Mr. A. H. Douglas. 8 p.m. 

Inst. or ELECTRICAL ENGINEERS: N.-EAsTERN STUDENTS. 
—Armstrong College, Newcastle-upon-Tyne, ‘‘ Development 
of Current and Voltage Transformers,’ Mr. J. W. Bayles. 

Inst. or Execrrican Enoineers: N. Miptanp.—Hotel 
Metropole, Leeds. Annual dinner, 7 p.m. for 7.30 p.m. 

Inst. oF Marine ENGINEERS.—85/88, The Minories, London, 
E.C.3. Annual general meeting. 6 p.m. 

Inst. or Merats: SueErrisup Locan Srorion.—At the 
University, Sheffield. ‘* Nickel-chrome Plating,’’ Mr, Frank 
Masor. 7.30 p.m. 





Inst. OF PRopUCTION ENGINEERS: WESTERN SECTION.— 
At Merchant Venturers’ College, Bristol. ‘‘ Progressing of Work 
in the Shops,”’ Mr. C. Shread. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“* Power Plant Pipework,’ Mr. A. G, Bugden, 7.30 p.m. 

Oup CENTRALIANS.—Imperial College Union, Prince Consort, 
road, S.W.7. Annual general meeting, 7 p.m. Annual dinner- 
7.15 p.m. for 7.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘“‘ The Lancashire 
and Yorkshire Railway,” Mr. L. C. King-Williamson. 7.30 p.m. 

Royat Inst. or Great Brrrarn.—21, Albemarle-street, W.1. 
Discourse by Sir Claude Hill. 9 p.m. 

Saturpay, Marcu 1l0ruH. 

Betrast Assoo. or ENGINEERS,—At “ Carlton ” and “* Locks- 
ley’ Halls, Belfast. Annual dinner and dance. 6 p.m. 
for 6.30 p.m. 

Inst. OF MARINE ENGINEERS : JUNIOR SECTION.—85/88, The 
Minories, London, E.C.3. Social and dance, 7.30 p.m.—11.15 p.m. 

STEPHENSON Locomotive Soc.: Miptanp Branou.—Cheet- 
ham Hill, Manchester. ‘‘Members’ Photographic Night.’ 
6.30 p.m. 

Monpay, Marcu 12rx. 

ENGINEERS’ GERMAN CrircLE.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Kranbau von heute und seine 
Leistungen fiir Industrie und Verkehr: Die Entwicklung der 
neuen Bauformen, der Geschwindigkeiten und Leistungen, und 
die Bedeutung der einzelnen Krantypen fiir die verschiedenen 
Zweigen der Industrie und fiir den Verkehr (Modern Crane 
Construction and its Applications in Industry and Commerce : 
The Development of New Types, their Speeds and Capacities, 
and the Importance of Particular Types of Crane in the Different 
Branches of Industry and Commerce),”’ illustrated with lantern 
slides, by Herr Oberingenieur Fried. Heym, of the Demag 
Aktiengesellschaft, Duisburg. 6 p.m. 

Inst. oF Metats: Scorrish Locat Secrron.—At 39, 
Elmbank-crescent, Glasgow, C.2. Annual general meeting. 
Paper by Mr. J. Arnott. 7.30 p.m. 

TueEspAY, Marca 13rx. 

ILLUMINATING ENGINEERING Soc.— 32, Victoria-street, S.W.1. 
“The Aesthetics of Artificial Lighting in Architecture,” Mr. R. 
Sutherland. 

INsT. OF AUTOMOBILE ENGINEERS. 
Coventry. ‘‘The Suspension of Road Vehicles,” 
Sanders. 7.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘* Rudders and the Steering 
of Ships,’ Professor T. B. Abell. 7.30 p.m. 

Inst. or FveL.—At Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘‘ Coal Handling at Ports,” Mr. D. E. Cameron. 

p-m. 

Inst. OF MARINE ENGINEERS.—85/88, The Minories, London, 
E.C.3. ‘‘ Alternating Current for Ships’ Auxiliary Machinery,” 
Mr. W. J. Belsey. 6 p.m. 

Inst. OF Metats: N.E. Coast Locat Sectrion.—Armstrong 
College, Neweastle-upon-Tyne. ‘* Flow of Metals in the Extru- 
sion Process,” Mr. C. E. Pearson. 7.30 p.m. 

Inst. oF MeTats: Swansea Locat Section.—At Y.M.C.A., 
Swansea. Professor L. Taverner will open discussion on 
* Rolling.”” 6.15 p.m. 

SHEFFIELD METALLURGICAL Assoc.—- 198, West-street, 
Sheffield. “Corrosion with Special Reference to the Rust and 
Acid-resisting Steels,” Mr. H. T. Shirley. 7.30 p.m. 


Tuurspay, Marcu 1L5ru. 

Inst. OF MARINE ENGINEERS : JUNIOR SECTION.—-85/88, The 
Minories, E.C.3. ‘‘ Steel Tube Manufacture,’’ Dr. J. W. Jenkin. 
7 p-m. 

Inst. or Metrats: Lonpon Locat Section.—In Rooms of 
Soc. of Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 
8.W.1. ‘‘ Spectroscopic and Microchemical Analysis of Metal!s 
and Alloys,”’ Dr. G. Barr and Miss Hadfield. 7.30 p.m. 

Inst. or SrructuRAL ENGINEERS.—Hotel Metropole, Leeds. 
Paper by Professor J. Husband. 7 p.m. 

Frrpay, Marcu 1l6ru. 

Junior Inst. or ENGINEERS.-—-39, Victoria-street, S.W.1. 
“ Totalisators,”’ Mr. J. H. Broome. 7.30 p.m. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, South Kensington, S.W.7. Annual general meeting. 
5 p.m. 


-King’s Head Hotel, 
Mr. T. H. 








Tue INsTITUTION OF STRUCTURAL ENGINEERS has issued a 
pamphlet which deals with Education, Professional Training and 
Employment in Structural Engineering. It is a revised copy of 
a similar publication of 1928. Copies of the pamphlet may be 
obtained from the secretary at 10, Upper Belgrave-street, 
London, S.W.}, price 8d., including postage. 

ASSOCIATION OF LONDON STUDENTS OF THE INSTITUTION OF 
Civiy Enoryeers.—Last Friday, February 23rd, at the 
Connaught Rooms, the Association of London Students of the 
Institution of Civil Engineers held its fifty-third annual dinner. 
Mr. Arthur 8. West was in the chair, and the chief guest was 
Sir Henry P. Maybury, President of the Institution. Sir George 
W. Humphreys, a Member of Council, was also present. A 
very pleasant evening was spent by all the members and their 
guests. S 

THe Copper DEVELOPMENT AssociaATION.—The Copper 
Development Association was incorporated in September, 1933, 
to promote the use of copper, ez es alloys, and materials con- 
taining copper. It is a company limited by guarantee, but does 
not engage in any sort of commercial undertaking, and has no 
share capital. The C.D.A. is financed by its members, who 
include all the principal copper producers of the Empire, the 
trade associations, and many leading companies of the British 
Copper Industry. It is directed by a Board of Councillors, who 
have been nominated by the members, and administrative 
control is vested in a small Management Committee of Councillors 
and co-opted Technical Members, who together represent all 
branches of the Copper Industry. An organisation has been 
built up which includes a per t technical advisory staff, 
with offices at Thames House, Millbank, London, 8.W.1. 

Tue Institution or Locomotive ENGtNeers.—On Friday 
last, February 23rd, the annual dinner of the Institution of 
Locomotive Engineers was held at the Trocadero under the chair- 
manship of the President, Major,C. E. Williams, M.I. Mech. E. 
It was the bright and cordial affair that it always is, and the 
attendance established a new record. A new record was also set 
up by the introduction of two nipper boxers as part of a short 
post-prandial entertainment. One weighed 44 stone, and the 
other a trifle more, but they gave a spirited display in four short 
rounds. Quite rightly, the referee decided that the result was a 
draw.- The speeches were short. Lord Daryngton proposed 
“The Guests,’ amongst whom was Monsieur Lancrenon, 
C.M.E., of the Nord Railway, and Mr. L. St.L. Pendred acknow- 
ledged the toast with unrestrained levity. Major Wimperis, 
another notable guest, gave the toast of “ The Institution,” to 
which the President made a fitting response. The only other 
speech was a short one in which Sir Seymour Tritton called for 
recognition of the splendid services of the Dinner Committee. 
No toast was more heartily welcomed. Mr. James Clayton 
responded for himself and his two colleagues. 
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A Seven-Day Journal 


A New French Battleship. 


THE slowing down of French naval construction 
during 1933 in accordance with an agreement between 
Great Britain and-Krance, which agreement was all 
the more acceptable on the other side of the Channel 
because of the necessity of cutting down national 
expenditure all round, was declared by the Minister 
of Marine to be temporary, and the execution of 
the programme would be resumed normally this 
year. On the Budget estimates being voted recently, 
a Bill was presented to the Chamber of Deputies to 
authorise the putting in hand of vessels provided 
for under the programme, together with the con- 
struction of a second ‘* Dunkerque.”” In announcing 
the resumption of the programme the Minister of 
Marine stated that the new constructions will fall 
within the limits fixed by treaties, and that their only 
object was to replace obsolete ships. The estimates 
for the Navy during the present year have been 
reduced to 2709 million francs, but that part of the 
credits relating to ayiation on board has been trans- 
ferred from the Air Ministry to the Marine, so that the 
total nuval expenditure is increased to 2955 million 
francs. 


Electric Welding on New Shipbuilding 
Work. 


4s recorded in our Journal note of February 23rd, 
Shipbuild'ng Employers’ Federation notices were 
recently posted in federated shipyards intimating 
that the national time rate for electric welders of 
60s. (including 10s. bonus) per week of forty-seven 
hours will apply in federated shipyards, where that 
rate is not already in operation, as from the first 
full pay week in April. The Employers’ Federation 
has amplified the formal notices in a communication 
to Mr. Frank Smith, who has acted as secretary for 
all the shipyard unions during the negotiations. It 
has now advised the unions that in the case of new 
work establishments, where rates for electric welders 
of varying amounts in excess of 603. are at present 
operative, the rates will be brought into conformity 
with the national time rate of 60s. by instalments. 
An important point which the letter from the 
Employers’ Federation also makes clear, is that the 
notices will not interfere with the continued operation 
of piecework in those yards in which that method 
of remuneration is at present in force. This latter 
provision is likely to have a reassuring effect on the 
trade unions, because of an intimation made by the 
employers nearly a year ago when they first started 
negotiations with the unions, that it was then con- 
sidered that all electric welding work on new ship- 
building should be carried out on a timework basis 
in view of the limited experience on welding work 
on new shipbuilding, the probabilities of rapid 
development with greater experience, and of antici- 
pated improvements in electric plant and methods. 


British Aerodromes. 


An Aerodrome Advisory Board has recently been 
established under the chairmanship of Captain E. F. 
Guest, on which all the principal professional, tech- 
nical, and official interests which are, or may be, 
concerned in the development of the groundwork 
of civil aviation, are represented. Members include 
representatives of the leading scientific and technical 
institutions, and Government departments, also 
municipal and health authorities. The general object 
which the Board has been formed to promote is to 
explore and develop every available means for secur- 
ing the reservation of sufficient numbers of suitable 
sites for aerodromes, the rapid and properly planned 
development of aerodromes and airways, and the 
sound design of aerodrome buildings and their lay-out 
and equipment. It will continue and expand on a 
wider basis the preliminary investigations carried 
out during the last few years by the Aerodromes 
Committee of the Royal Institute of British Archi- 
tects, and is now starting on a wide programme of 
survey and research work. The secretary to the 
Board is Mr. John Dower. 


Central England Electricity Scheme. 


Tue Central Electricity Board has notified autho- 
rised undertakers in the Central England area that 
trading operations under a grid tariff will begin on 
April Ist, 1934. Twenty generating stations in this 
area have been selected for permanent operation, 
including the new station at Ironbridge. The stations 
are interconnected by. 397 miles of primary and 32 
miles of secondary transmission lines, including a 
secondary line 14 miles long between Northampton 
and Kettering in connection with the provision of 
supplies through the grid for the steel works now under 
construction for Messrs. Stewarts and Lloyds at 
Corby. This extension represents an interesting 
development of the grid beyond the scheme as it was 
originally planned. The Central England grid system 
is linked up in the north with the North-West 


England and North Wales area scheme, in the south 


the east with South-East England. The output of 
electricity by authorised undertakings in the area 
last year was nearly 2,000,000,000 units, representing 
an increase of about 111 per cent. over the figure for 
1926. Several of the undertakings were developed on 
non-standard frequencies and the conversion, which is 
proceeding smoothly, involves about 550,000 horse- 
power of electric motors and nearly 340,000 kW of 
generating plant. The Central England scheme, 
which was adopted by the Board in May, 1928, relates 
to an area of 7311 square miles, extending from Stoke- 
on-Trent and Manstield in the north to Tewkesbury 
and Buckingham in the south, and from Newark in 
the east to the Welsh border. With the introduction 
of the grid tariff for Central England, the Central 
Electricity Board will be trading in six out of the 
nine areas in which regional schemes have been 
developed to form the national system. 


New Naval Construction. 


THE Navy Estimates for 1934, issued on Tuesday, 
March 6th, show a net total of £56,550,000, which 
exceeds the net total for 1933 by £2,980,000. There 
is an increase of £1,426,860 in the allocation for new 
construction. The 1934 construction programme will 
include four cruisers, three of new ‘ Minotaur ”’ 
type and one of ‘“ Arethusa’”’ type; one leader and 
eight destroyers, one aircraft carrier, three sub- 
marines, one minelayer submarine and two “8S” or 
patrol type ; two general service sloops, two sloop 
minesweepers, one net layer, two coastal sloops, and 
one surveying ship, besides small craft. In the section 
of the Estimates dealing with new construction under 
the 1933 programme it is announced that the orders 
for the new type cruisers of about 9000 tons, the 


‘** Minotaur ’’ and ‘ Polyphemus,” will be placed 
about June, 1934. Dealing with engineering pro- 
gress, it is stated that developments in steam 


generating plants have been closely observed and 
trials on new types furthered, while experimental 
work on the standard type of boiler and oil-burning 
plant has been continued with a view to reducing 
weight and space requirements to meet the needs of 
contemporary designs. A certain quantity of fuel 
oil produced from coal has been used satisfactorily on 
service afloat. Steady progress has been made at 
the Admiralty Engineering Laboratory in the develop- 
ment of high-speed compression-ignition engines for 
use in naval service, while close touch has been main- 
tained with commercial progress. A number of small 
ships, such as sloops, are now equipped with oil 
engine-driven electric generating sets of various 
makes, and the use of such engines is being extended 
to propelling units in the power-driven boats of H.M. 
ships. 


Detonation in I.C. Engines. 


THERE was a good attendance, though not so large 
as for Mr. Ricardo’s paper last year, at the joint meet- 
ing of eleven institutions and scientific societies to 
hear a paper by Mr. G. D. Boerlage and Dr. W. T. D. 
van Dyck on “ Causes of Detonation in Petrol and 
Diesel Engines.” The meeting was held on Tuesday 
evening, March 6th, in the hall of the Royal Geogra- 
phical Society, South Kensington, and in the absence 
through indisposition of Mr. H. T. Tizard, the chair 
was taken by Mr. L. H. Pomeroy. Mr. D. Y. Pye 
took charge of the discussion, which did not begin 
until towards nine o'clock. The authors’ work is well 
known, and much of the ground covered by the paper 
presented was dealt with in Mr. Boerlage’s article 
on “ The Ignition Quality of Engine Fuels,” which 
appeared in THE ENGINEER of May 12th, 1933. The 
opinion of the authors is that it is correct to look at 
the phenomena of combustion in Diesel engines and 
in petrol engines from the same aspect. In both 
cases, they hold that the number of collisions of acti- 
vated reagents is decisive, and that self-ignition may 
be influenced equally by activated oxygen as by acti- 
vated hydrocarbons. The experiments described in 
the paper throw light upon what is meant by detona- 
tion, knock, pinking, and bumpy running, although 
the subsequent discussion revealed differences in the 
meanings ascribed to these terms. We agree with 
Dr. W. R. Ormandy that the time is now ripe to 
gather together the work which has been done on this 
important subject and bring it up to date, with a long- 
needed revision of the nomenclature of the subject. 
When the authors’ paper has been published, along 
with the discussion and the written contributions, it 
will no doubt make a good starting point for such 
a work. 


The German Cable Manufacturing 
Industry. 


THE Reich Minister for Economic Affairs has just 
devoted attention under the new cartel law to the 
situation of the branches of the electrical industry 
which produce high-tension cables and insulated coni 
ductors. The makers of high-tension cables are 
embodied in one syndicate, and the twenty-two works 
producing low-tension cables are incorporated in 
another, and both were renewed at the end of February 
for a period of five years. Many producers of insu- 
lated conductors are united in an organisation termed 
the Vauelfa, while still others have recently con- 
stituted an independent combination under the name 
of Ifkafa. It has been found that the latter are under- 


prevent any unsound developments in the production 
of either high-tension cables or insulated conductors, 
the Minister for Economic Affairs has now issued 1n 
ordinance placing a restriction on the manufacture 
of these particular products, which in the case of 
high-tension cables are only being turned out to the 
extent of about 50 per cent. of the output capacity of 
the works concerned. The ordinance, which was 
brought into force on February 25th, extends to 
December 3lst, 1934. During this period the Frank- 
furter Zeitung states that the Minister has placed a 
veto on (1) the establishment of new undertakinzs 
for the manufacture of high-tension cables or insu- 
lated conductors ; (2) an increase in the output capa- 
city of existing undertakings in which cables or 
insulated conductors are produced; and (3) an 
extension of the activity of existing undertakings to 
the production of high-tension cables or insulated 
conductors. The veto does not apply to cables for 
telegraph or telephone purposes. The Economic 
Minister is reported to have stated that he has received 
assurances from the interested circles that they will 
not make any price advances without his permission. 


Improved Unemployment Figures. 


AccoRDING to a statement issued by the Ministry 
of Labour on Monday last, March 5th, it is estimated 
that on February 19th there were approximately 
9,941,000 insured persons between the ages of sixteen 
and sixty-four in employment in Great Britain, which 
is 67,000 more than a month ago, and 625,000 more 
than a year before. The numbers of unemployed 
persons on the registers of unemployment exchanges 
were 1,881,532 wholly unemployed, 340,897 tempo- 
rarily stopped, and 95,480 normally in casual employ- 
ment, making a total of over 2,317,909. This figure 
was 71,159 less than the number on the registers at 
January 22nd, 1934, and 538,729 less than a year 
before. During last month there was a considerable 
improvement in the building and public works 
contracting industries, and some improvement was 
shown in the iron and steel, engineering and motor 
vehicle industries, and in shipping services. There 
was, however, a small decline in employment in dock 
and harbour services, and also in the coal-mining 
industry of the North-Eastern area. It is attributed 
to an increase in the number of miners temporarily 
stopped. A welcome decrease in the number of 
unemployed juveniles, numbering some 11,000 in 
all, may be taken to indicate that those who left 
school at Christmas time are finding work. 


Two Cruiser Launches. 


On Thursday, March Ist, H.M.S. ‘* Ajax,” a 7000- 
ton displacement first-class cruiser, was launched 
from the Barrow shipyard of Vickers Armstrongs, 
Ltd. The ‘‘ Ajax’ is a cruiser of the “ Leander ™ 
class, with a designed speed of about 32} knots. 
She has an overall length of 554ft. 6in., with a beam 
of 55ft. 2in., and a mean draught of 16ft. She will 
be propelled by a quadruple-screw arrangement 
of Parsons impulse-reaction turbines having a 
designed output of about 72,000 S.H.P., and taking 
steam from oil-fired water-tube boilers. In the 
course of his speech at the luncheon which followed 
the launch, Admiral Sir Ernle Chatfield referred to 
the recent statement of Sir Bolton Eyres Monsell, 
the First Lord of the Admiralty, in Parliament. 
in which he defined the Government’s attitude 
towards private shipbuilding yards, and stressed 
their importance in the scheme of national defence. 
Admiral Chatfield said that he thought the name 
‘“‘ armament firm’? was a misnomer, and “ national 
defence factory” would be a much better one. 
On Tuesday afternoon, March 6th, the 5200-ton 
cruiser ‘‘ Arethusa”’ was launched at Chatham 
Dockyard. She is the seventh of her name, the 
sixth having been the flagship of Admiral Tyrwhitt 
during the war. 


London Transport. 


In the course of a lecture delivered at the London 
School of Economics on Monday, March 5th, Lord 
Ashfield, speaking on ‘ Practical Aspects of the 
London Passenger Transport Problem,” said that 
the London Passenger Transport Act represented the 
culmination of many years of effort directed towards 
the unification of the separate transport agencies 
in London. He affirmed that change would be slow. 
that there would be no revolutionary treatment of 
the traffic problem in any of its aspects; and that 
the Board enjoyed no more than the accumulated 
resources of the various undertakings that had 
been brought within its bounds. Only as existing 
services attracted their full traffic and became 
remunerative, he suggested, would the Board be 
enabled to venture on fresh services unless they were 
themselves self-supporting. The principle that the 
Board should be self-supporting and that the income 
should be adequate to operate, maintain, and develop 
the services which it was required to render, was 
one which could be accepted at this stage at least. 
but it could only be accepted if the Board was not 
unduly hampered in the discharge of its duties and 
was not made use of for the purpose of carrying 
burdens other than those which properly fell upon 
it in the discharge of its duties. The Board was, as 
it were, Lord Ashfield concluded, a test of the reason- 
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The Development of the Parsons 
Steam Turbine. 


No. 


Xx. 


(Continued from page 219, March 2nd). 


THE RANDFONTEIN TURBINES. 

LMOST simultaneously with the first of the Lots- 
{1 road turbines, a pair of practically identical two- 
cylinder machines was constructed for the Rand- 
fontein Estates Gold Mining Company in South 
Africa. This company already possessed a small 
station, established in 1907, and equipped with a 
couple of 1000-kW, 1500-rev., Parsons turbo- 
generators. It was decided to extend this plant to 
enable it to supply the whole of the power required 
for the extensive mining operations of the company 
in the Witwatersrand district of the Transvaal. In 
describing these extensions in a paper read before the 
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sumption was guaranteed not to exceed 14-8 lb. per 
kWh at full load and 15-9 lb. at half load. The 
alternators generated three-phase current at 50 cycles 
and 6600 volts between phases, giving their rated 
output of 6000 kW at a power factor of 70 per cent. 
The units were required to carry overloads of 50 per 
cent. for half-an-hour and 25 per cent. for two hours 
with the use of the by-pass. 

The general arrangement of one of the 6000-kW 
units is shown in Fig. 62. Each condenser was pro- 
vided with a Parsons vacuum augmentor, and both 
condensate and air were extracted by a motor-driven 
air pump of the Edwards type. The alternators 



































engineers of the Randfontein Company. The machine 
when tested was running on a mixed load, comprising 
the operation of mine hoists, compressors, tube 
mills, pumps, &c. It was not working in parallel 
with any other generating set at the time, so that 
certain variations of load could not be avoided. The 
average load, moreover, was considerably below the 
rated output of the unit. 

It will be seen from the figures that, in spite of the 
steam and vacuum conditions being adverse and the 
average load below the rated capacity of the machine, 
the steam consumption during the six hours’ run was 
only 15:25 Ib. per kWh, or well within the guarantees 
when corrected to the conditions specified. 


11,000-vo_tt TURBO-ALTERNATORS FOR AUSTRALIA. 


Australian engineers, it will be remembered, con- 
tributed notably to the development of the steam 
turbine in 1906 by ordering units of the then unpre- 
cedented size of 5000 kW for the Ultimo power station 
at Sydney. To the engineers of the same distant 
continent falls the credit for giving a similar lead in 
the development of high-voltage turbo-alternators. 
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FIG. 62—-GENERAL ARRANGEMENT OF 6000-KW RANDFONTEIN TURBO - ALTERNATOR 


South African Institute of Engineers at Johannesburg 
in 1911, Mr. T. P. E. Butt, who was responsible for 
the scheme, referred to the behaviour of these sets in 
the following words :—‘‘ When the 1000-kW sets 
were installed in 1907 turbines were looked upon as an 
experiment m this country, but the excellent per- 
formance of these machines in maintaining a twenty- 
four-hour supply per day under full load for a period 
of nearly two years, with only one stoppage per 
month for a few hours, for inspection, repairs, or 
adjustments, in addition to their low steam con- 








FiG. 63--STATOR OF RANDFONTEIN UNIT 


sumption, justified the extension being carried out 
with the same type of machine.’’ Consequently five 
more units were ordered from Messrs. C. A. Parsons 
and Co., three of 2000-kW capacity at 1500 r.p.m., 
and the two larger units already referred to. 

The rated capacity of these larger machines was the 
same as that of the Lots-road machines, namely, 
6000 kW at 1000 r.p.m. They were designed to work 
with steam at a pressure of 150 1b. per square inch, 
superheated to 500 deg. Fah. at the stop valve, and 
to exhaust against a back pressure of 1-6in. of 
mereury. Under these conditions the steam con- 








being the largest in the world at that time are also of 
interest. A photograph of a stator, showing the end 
Taste VI.—Tests of Randfontein Turbine, June, 1911. 
Rated capacity of machine, kW 6,000 
Duration of test, hours ie IP 6 
Average steam pressure at stop 
SMES oo! «sis a? Has eed he wiins 
Average steam temperature at stop valve, 
GER oe le ee colen | wre Sains age 
Average speed, r.p.m. .. 
Average load, kW... J = 
Average power factor, percent. .. 


valve, Ib. 
148- 


475: 
1,000 


Maximum load, kW c 

Minimum load, kW .. .. .. 

Total condensate measured, Ib. . . 

Condensate per hour, Ib. .. .. 

Steam consumption per kWh., Ib. 

Average vacuum, in. Hg. . 

Barometer, in. Hg. SE eae ate Acer (oad I 

Average vacuum (reduced to 30in. baro.), 
in. Hg ha Pas ae Sak rao. od ok} Eke 

Inlet temperature average cire. water, deg. 


Discharge temperature average circ. water, 
deg. Fah. Leo eee re or tiga 
Temperature in turbine house, deg. Fah... 
Average temperature of generator core, deg. 
RPG AS a A ee es ee 
Average excitation, kW Sal! cee et Re 
windings, is reproduced in Fig. 63, while the corre- 
sponding rotor is illustrated in Fig. 64. 
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Although, as has already been related, some Parsons 
turbo-alternators working at 11,000 volts had been 
built for the Kent Power Company in 1905, engineers 
in general looked askance at so high a generating 
voltage, and these machines remained the only ones 
of their kind until 1909, when the Adelaide Tramways 
Company ordered two turbo-alternators, each of 
1500-kW capacity, designed to run at 1500 r.p.m. 
and to generate three-phase current at 25 cycles and 
at @ pressure of 11,000 volts between phases. 

The turbines were of the single-cylinder type, of 
what was at the time the standard design for machines 
of this size and speed. A third machine was sub- 
sequently ordered, and the appearance of the sets is 
shown in Fig. 65, which is reproduced from a photo- 
graph of the power station of the Adelaide Tramways 
Company. They had motor-driven centrifugal 
circulating pumps and motor-driven Edwards air 
pumps, the latter,.as will be seen from the photo- 
graph, being provided with Lea recorders, keeping a 
constant check on the steam consumption of the 
machines. 


THe Deprrorp TuRBINES, 5000 KW aT 750 R.P.M. 


The history of the development of the Parsons 
turbine is so largely a story of uninterrupted success 


FIG. 64—-ROTOR OF RANDFONTEIN UNIT 


The efticiency attained by the Randfontein sets! in constructing machines of ever-increasing size and 


is shown by Table VI. above, which gives the 


results of a careful test carried out on site by me 


efficiency that one hardly anticipates even a partial 
failure to mar the honourable record. Yet one such 
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instance has to be mentioned. In the year 1910 
Messrs. Parsons undertook to supply a pair of turbines, 
each of a nominal rating of 5000 kW at the low speed 
of 750 revolutions per minute, to the Deptford power 
station of the London Electric Supply Corporation. 
The conditions specified were stringent. The turbines 
had to be designed to run safely up to 1000 revolu- 
tions per minute, and a test speed of 950 revolutions 
was imposed. They had, further, to carry an over- 
load of 25 per cent, without the use of a by-pass 
valve, and an overload of 50 per cent. for two minutes 
by means of an automatic overload valve, also con- 
trolled electrically from the switchboard. The steam 
pressure and temperature. were respectively 170 Ib. 
gauge and 500 deg. Fah. at the stop valve, and the 
vacuum 28-75in. at full load. Under these conditions 
a consumption of 13-8 lb. of steam per kWh at a 
load of 5000 kW was guaranteed. 

Each turbine was first designed as a pure reaction 
machine, and had it been constructed as such there 
is little doubt that all requirements would have been 
fulfilled. Its length, however, was too great for the 
space available, so a new design was prepared in which 
the high-pressure portion of the blading was replaced 
by @ two-row impulse wheel, 10ft. 6in. in diameter, 
but it was found that the largest wheel forging obtain- 
able was only 9ft. 6in. diameter. Then doubts arose 
about the magnitude of the windage losses, so the 
diameter was further reduced to 7ft. 6in. diameter, 
and in order to compensate for the reduced blade 
velocity, three rows of impulse blading were used 
instead of two. This change was made after the 
tender had been accepted, so that the guarantees of 
steam consumption could not be modified to suit the 
altered design. The forgings for the 9ft. 6in. dises 
were actually made and delivered to the Heaton 
Works, but they were scrapped owing to the fear of 
excessive windage losses mentioned above. This 
was found a great mistake, for later experience showed 
clearly that the windage losses would have been by 
no means prohibitive, while the superior performance 
of the two-row Curtis would have materially assisted 
the economy of the machine. 

A section through one of the turbines is reproduced 
in Fig. 66. The impulse wheel and the forging for the 
dummy pistons were bolted to the high-pressure end 
of the rotor, while the low-pressure part of the blading 
was carried on a drum, supported from the shaft by 
flexible diaphragms. The reaction blading com- 
menced with normal blades from lin. high to 33in. 
high on a drum diameter of 39fin. Then the dia- 
meter was increased to 66in. with blades from 2}in. 
to 15in. long, semi-wing and wing blades being used 
for the last rows. The total equivalent reaction K for 
the machine was 195. The velocity ratio of the 
impulse wheel was only 0-126. Indeed, the guarantee 
of 13-8 lb. per kWh for a 750-revolution turbine of 


guarantee, so that efforts had to be made to improve 
the performance. Many times the impulse wheel was 
rebladed, according to different ideas of blade profile 
and blade heights, but although definite improve- 
ment was effected, it was not nearly enough to bring 
the steam consumption down to the guaranteed 
figures. As a result, neither machine’ was ever 
completely paid for at the time, a considerable part 
of the contract price being withheld from the makers. 
Nevertheless, in spite of their unduly high steam 
consumption, the two sets gave excellent service over 
a long period of years on a traction load, which, as 





portion of the casing, changed considerably from 
no load to full load. The low-pressure dummy 
piston was weak, and so was the impulse wheel 
chamber which acted like a bellows and affected the 
nozzle position. Excessive leakage past the dummy 
was suspected, particularly when one day someone 
called attention to the rushing noise coming from the 
equalising pipe above mentioned. The noise gave the 
impression that a very large quantity of steam was 
passing straight to the condenser through the pipe. 
To investigate this, the pressure drop along the pipe 
was measured and found to be of the order of 2in. 
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FiG. 66—-THE DEPTFORD 5000-KW 


is well recognised, provides a severe test of reliability 
and of governor control. During the war, when their 
continuous running was of primary importance, 
they fortunately escaped damage from an air raid, 
which completely destroyed a switchboard in the 
station and covered the engine-room floor with broken 
glass and débris. 

In 1918, as soon as the termination of the war 
permitted the resumption of normal work, Messrs. 





C. A. Parsons and Co., true to their reputation of 
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FIG. 65—POWER STATION OF THE ADELAIDE TRAMWAYS 


the kind in question was altogether too near the limit 
of possibility at the time. 

Soon after the machines were put into service there 
was trouble with the breakage of blades in the third 
tow of the Curtis wheel, apparently due to forced 
vibration. Troubles also occurred with the breakage 
of reaction blading. In this case the cause was traced 
to excessive caulking, for the bladers, in their 
anxiety to do the job thoroughly, had hammered the 
distance pieces between the blades so hard that the 
blades were nearly pinched off at the roots. The 
steam consumption figures, moreover, were very dis- 
appointing, being more than 1 Ib. higher than the 





co. 


never leaving a machine in an unsatisfactory con- 
dition, made fresh efforts to bring the two turbines 
up to their guarantees in the matter of steam con- 
sumption ; and in the end success was achieved. 

Since the consideration of faults in design and the 
manner of their rectification is always instructive, 
it is worth while mentioning what had to be done in 
this particular case. Reference to Fig. 66 will show 
that the back of the low-pressure dummy piston was 
connected directly to the condenser by a 12in. copper 
pipe. There was clear evidence from the wear of the 
dummy packing strips that the relative position of 
the dummy piston, with reference to the surrounding 











TURBINE 


of mercury! The pipe could have been discharging 
something like 10,000 lb. of steam per hour to the 
condenser. It was decided to divert the leakage steam 
into the turbine by altering the pipe so as to connect 
the back of the dummy with the interior of the 
turbine just before the commencement of the 66in. 
drum, where the pressure at normal load was just 
about atmospheric. Other equalising pipes were fitted, 
connecting the front of the dummy to points at the 
end of the first expansion of reaction blading, where 
the pressure was normally about 38 lb. absolute. 
This alteration necessarily caused a resultant thrust 
on the turbine rotor in the direction of the exhaust 
end, amounting to about 6000 Ib. at normal load, 
which was carried by a pivoted pad thrust block fitted 
at the extreme forward end of the shaft. It also had 
the effect of reducing the distortion of the dummy due 
to unequal loading. The impulse wheel was re- 
bladed once more with three rows of impulse blading, 
and as a further precaution the number of bolts 
holding the wheel and low-pressure dummy to the 
rotor was doubled. 

When these alterations had been completed, fresh 
steam consumption tests were carried out, and the 
guaranteed economy, subject to a slight correction 
on account of the ageing of the core plates in the 
alternators, which were not of Messrs. Parsons 
manufacture, was obtained. Thus, five years or 
more after the original trials, the guarantees as to 
steam consumption were redeemed, and a large out- 
standing sum of money was paid on both turbines in 
respect of the contract price. The two turbines in 
question were still in operation up to the beginning 
of 1930, up to which date they had run for 63,680 
and 112,271 hours respectively. They are still in the 
power station and could be run if required. 


(To be continued.) 








INTERESTING experiments have recently been made 
at Burlington, New Jersey, on one unit of a rotor power 
plant, the invention of Julius D. Madaras, says the 
Scientific American. The rotor power plant is to consist 
of a number of large cylinders—each 90ft. high and 22ft. 
in diameter. These units, when turned about on their 
own axes in a wind, generate a large lateral force by the 





Magnus Effect. This force is many times greater on the 
spinning cylinder than on the same cylinder at rest in a 
wind. Each spinning cylinder is mounted on a car or 
truck which travels on a circular track. By properly 
adjusting the revolutions of the cylinder ‘to the speed of 
the wind, a great tractive effort will be exerted, driving 
the whole system round and round the track, with appro- 
priate reversal of the cylinder in rotation when changing 
its direction of travel relative to the wind. Each car will 
carry a large electric generator geared to the wheels. 
As the wind pushes against the spinning cylinder and 
moves the car along the track, the wheels drive the 
generator and develop electric power, as in regenerative 
braking, and feeds electric power into the line. On a 
track one-half mile in diameter forty rotors would be 
required, and 50,000 kilowatts would be available in 





electric energy. 
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Vertical Radiator for Budapest 
Broadcasting Station. 


By F.--E. 


TOWARDS the end of last year there was com- 

pleted at Budapest, Hungary. a tower for the new 
broadcasting station, which is unique with regard to 
the type of construction and also because of the fact 
that it is the highest tower in the world to-day. The 
construction was designed by Milliken Brothers, Ltd., 
of London. The whole of the work was carried out 
with Hungarian material and by Hungarian labour, 
the only exception being the base insulator and the 
porcelain elements for the guy insulators, which were 
imported specially from the United States. 

The foundations are made of reinforced concrete, 
and were laid out to the dimensions shown in Fig. lL. 
which also shows the shape and dimensions of the 
centre pier and guy anchor foundations respec- 
tively. Work on the eight guy points was started 
towards the end of April, 1933, and on the centre 
pier a little later, all the concrete being completely 
poured by the end of May. A steel base plate, 2in. 
thick, was then set on the four holding-down bolts of 
the centre pier, and carefully levelled, the base insu- 
lator which supports the whole of the structure subse- 
quently being placed in position. The construction of 
this insulator is shown in Figs. 2 and 3. The castings 
are made of molybdenum steel, and are hot-dip 
galvanised. The rocker joint is designed to take up 
any movement in the structure under wind pressure. 

The outline of the design, together with the main 
dimensions, will be gathered from Figs. 4 and 5. 
All four faces of the structure are exactly alike. The 
centre point where the guy ropes are connected is 
built up on a strong girder principle, so as to with- 
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phone by which he kept in constant touch with the 
people on the ground during the lifting operations. 
This crane and method of erection was used through- 
out, except towards the top part where the width of 
the structure did not allow of the crane being raised 
any higher. The gin pole was again reverted to, but 
the winch of the crane was used as a means of lifting 
instead of the winch on the ground. Sixteen tem- 
porary guys were employed during the erection up to 
the middle part, each set of eight guys being moved 
above the others as the work progressed. The middle 
point of the tower was reached before the end of 
August and then followed the operation of attaching 
the eight permanent guy ropes. After these per- 
manent guys had been attached, the structure became 
self-supporting. The temporary guys were therefore 
dispensed with during the erection of the upper part 
of the tower. 

Each guy is made up in three lengths, each of 61 m., 
and one length of approximately 32 m. This sub- 
division is necessary for the attachment of the insu- 
lators, two of which are at the point where the guy is 
connected to the structure and three at intervals in 
the guy itself. It was calculated that under the most 
unfavourable conditions the tension in the guy could 
amount to 70 tons. The tension is not equal in the 
partial lengths of the whole rope, but is greater at the 
point where the rope is attached to the strueture than 
at the point where it is attached to the anchor founda- 
tion. It was specified that the cross section of each 
guy was not to be less than 1516 square millimetres, 





with a diameter of not less than 57-15 mm. The 
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FiG. 1--FOUNDATIONS OF TOWER 


stand the pull when the guys were finally tensioned. 
The fabrication was carried out to templates. The 
holes in the diagonals, horizontals, and plan bracings 
were drilled and punched to full size, but in the case 
of the joints of the corner legs the holes were drilled 
smal] and sub-reamed during check assembly. Aill 
erecting was carried out with bolts which were riveted 
over after tightening. Riveting was done in the 
shops as far as was practical, with a view to transport 
and handling. 

The erection was begun at the beginning of July. 
The first 36ft. of the structure was riveted together 
complete in the shops, and was lifted in one piece and 
placed gently on the base insulator and joined thereto 
by the four connecting bolts. Eight temporary guys 
were carried out to “dead men,” which had been 
placed at a radius of about 175ft. from the centre 
foundation. Two points were fixed about 450ft. 
from the centre and at them instruments, looking on 
to adjacent faces of the steelwork, were fixed for 
use in checking the vertical alignment during the work 
of erection. This precaution was necessary as the 
porcelain of the base insulator would not withstand 
an overturning load, and it was not permissible to 
allow the structure to deviate more than 20’ from 
the vertical line at any time. The first stage of the 
field erection was carried out by means of a gin pole 
suspended inside the structure from the four corner 
legs, the lifting rope being taken to a winch on the 
ground. The corner legs were lifted into position 
first and the joints made, the associated horizontal 
and diagonal members being thereafter lifted and 
each face of the tower completed in turn. As soon 
as a sufficient width had been reached an electric 
crane—see Fig. 6—was assembled inside the struc- 
ture. This crane had a total weight of 5 tons, and as 
each section of the structure was completed, two of 
the four blocks by which it was suspended were made 
fast to the higher level, and then the remaining two 
blocks were also moved to the same level. It was 
then possible to wind up the crane to its new position 
by means of ratchet winches placed on the top 





platform, The crane man was provided with a tele- 


guy was to have a minimum breaking strength of 
332 tons, and a weight of 12-88 kilos. per metre with 
an elastic limit of not less than two-thirds of the 
ultimate breaking strength. The guys were required 
to be pre-stretched at the manufacturers’ works, and 
the modulus of elasticity was to be not less than 
14,000 kilos. per square millimetre within load limits 
of 14 kilos. to 70 kilos. per square millimetre. The 
guys were to be composed of seven strands, each 
strand consisting of nineteen hot-dip galvanised 
wires, each having a diameter of 3-81 mm., an 
ultimate breaking strength of 170 kilos. per square 
millimetre, and an elongation, on a 200 mm. test 
piece, of 4 to 6 per cent. The wires were required to 
withstand a bending test consisting of not less than 
six bends over a radius of 10 mm., and to possess an 
elastic limit of 110 kilos. per square millimetre. 
The galvanised coating of the wires was to be of not 
less than 200 grammes per square metre of surface. 
Precautions were taken during manufacture to 
prevent as far as possible the existence of any tor- 
sional moment in the guy. The guys were manu- 
factured in lengths of about 430 m., and were after- 
wards cut into six lengths of 61 m. and two lengths 
of 32 m. " 

It was necessary to determine the exact length of 
the completed guy, taking into consideration the 
amount of permanent elongation produced by the pre- 
stretching process, the length of the insulator, and 
possible slight draw at their connection points, and 
the sag caused by the weight of the insulators and the 
guy rope itself. From the familiar catenary formula 
it was calculated that to obtain a chordal length of 
221-508 m.—.e., 726ft. 8}in.—the guy, in order to 
allow for the sag, would require to have a length of 
221-668 m. It was therefore necessary to manu- 
facture the guy 0-18 m. longer than the chord length. 
Consideration had also to be given to the stretch of 
the rope under load. This stretch, it was calculated, 
would amount to 28-8 em. Hence the final result 
was that the complete guy should be 18 cm. longer 
than the chordal length on account of the sag, but 
28-8 em, shorter on account of its elasticity, or 


shorter by a net amount of 10-8 em. than the direct 
distance between the points of attachment. 

For the pre-stretching of the guys a special machine 
had to be built. Two concrete foundations, designed 
to withstand a pull of 170 tons, were laid down about 
70m. apart. The working length between the founda- 
tions was 62 m. and the load was produced by means 
of a hydraulic cylinder with a diameter of 515 mm. 
fed by an electrically driven pump, capable of creat. 
ing a pressure of 200 atmospheres. This machinery 
was installed on one of the foundations and a head 
was fitted to the end of the ram to take the cone 
attached to the end of the guy. The foundation at 
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FiG. 2 BASE INSULATOR 


the other end was fitted with a threaded spindle, to 
give an adjustment in length of 1 m. A head was 
also fitted at the end of this spindle to take the other 
end of the guy. Each length of guy was pre-stretched 
| to a load of 150 tons in order to eliminate all irregu- 
larities of manufacture. After being subjected to 
| this load the length was retained in the machine, and 
| subjected to a load of exactly 32 tons, the initial 
| tension required in each guy when in its permanent 
| position in the structure. While under this load of 
| 32 tons, two soft metal pieces were cast on the rope 
approximately 5 m. apart. A measuring rod, having 
an exact length of 5 m., and made from the same 
material as the guy itself, was then laid on these two 
metal pieces and lines drawn coinciding with each 
end of the rod. When the guys were tensioned subse 
quently in the field, this same rod was used, tension 
being applied until the ends coincided with the marks 














FiG. 3--BASE INSULATOR 


on the cast-on pieces. By this method it was possible 
to determine when the required initial tension of 
32 tons was reached in each guy. 

The guy insulators—see Fig. 7—were designed so 
that although the guy itself is in tension, the porce- 
lain of the insulator is in compression. The main 
bodies of the insulators are of chrome nickel steel 
having an elastic limit of 60,000 Ib. per square inch 
and an ultimate strength of 90,000 lb. per square 
inch, with an elongation of 22 per cent. on a 2in. test 
piece. The socket bolts are of chrome-nickel- 
molybdenum steel, having an elastic limit of 90,000 Ib. 
per square inch, with an ultimate strength of 
120,000 Ib. per square inch, and an elongation of 
20 per cent. on a 2in. test piece. The porcelain 
elements are cemented to the bodies with a high- 
grade Portland cement with a fineness to pass at least 





90 per cent. on a 200 mesh screen, the mixture being 
1 part water to 3:4 parts of cement by weight, Each 














Marcu 9, 1934 


THE ENGINEER 


247 








ee oe 








separate completely assembled insulator was tested 
toa load of 170 tons. The tests were carried out at the 
rope manufacturers’ works on the pre-stretching 
machine already described and with the use of a rope 
which was specially constructed for the purpose. A 
spare insulator was tested to a load of 250 tons 
without showing any signs of breaking or disturbance 
of the cementing. 

The tensioning of the guys in the field was carried 
out by using long eye-bolts attached to the pin of the 
guy connection point. These bolts passed through 
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.FIG 4--COMPLETED TOWER 


} 
the slots in the bridge socket casting attached to the | 
last length of guy. The guy was gradually pulled | 
down to its final position by means of ratchet spanners | 
under which ball bearings were placed. The tension- | 








ing was carried out first on four guys, the speed being | 
varied so as to keep the tower vertical. After the Split Ring 
first four guys had been brought down to their per- Under Head 
manent positions as nearly as possible, the other four | “= 
guys were tensioned in a like manner. 
The erection of the steelwork was completed just | 
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FIG. 5—DETAILS OF TOWER CONSTRUCTION 

before the end of October, and all that remained to 
be done was to put into position the flag pole which 
completes the tower. This pole has a length of 118ft. 
and weighs nearly 2 tons. It was manufactured in 
two pieces, so as to allow it to be threaded through the 
structure near the bottom. It was then lifted to the 
top, the two parts being joined together at a height 
of some 900ft. Thereafter 98ft. of the pole was 


pushed out at the top of the structure itself, thus 
completing a total height of 1030ft. The lower 20ft. 
of the pole remains inside the structure. 





Attached 


to its base is a “ square ”’ built up of angles, and 15ft. 
above this base is a similar “‘ square.”” These squares 
allow the pole to slide up and down between four guide 
angles erected inside the top part of the structure. 
The pole can be raised or lowered by means of chain 
blocks, and the guide angles have a series of holes 
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FIG. 6—-DIAGRAM OF ELECTRIC CRANE 


| running along their length in order to allow the pole 
| to be fixed at any height within small limits. This 
| adjustment is provided to permit the total height of 
| the antenna to be varied to a small degree to suit: the 
| wave length on which the station is to work. 

| The whole structure is energised and acts as the 
| antenna. Attached to the corner legs by means of clips 
| at intervals are four stranded copper cables, and these, 
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FIG. 7—GuY INSULATOR 

in turn, are attached to a copper band clamped 
round the structure about 3ft. above the base insu- 
lator. The radio feed coming from the coupling- 
house near the base of the tower is connected to the 
copper band, and the ends of the four cables at the 
top of the tower are connected to the flag pole by 
means of an aluminium clamp round the pole itself, 


By November 4th it was possible for the electrical 
engineers to commence carrying out their first trans- 
mitting tests and the erection of the structure was 
at anend. It takes on the average some 50 min. to 
climb to the top of the tower by means of a ladder 
erected inside it. The total weight of the steelwork 
is 230 tons, and with the load of 32 tons in each guy 
rope the base insulator has to withstand a total crush- 
ing load of 480 tons. The tower is lighted from the 
middle part upwards by three pairs of red lights as a 
warning to aircraft. This type of vertical radiator is 
claimed to increase the field strength of the station 
and to extend the fading area to a larger radius than 
that experienced when using the “T” type of 
| antenna suspended between two towers. 
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Industrial Accountancy. By H. A. Simpson, F.C.W.A. 
London: Longmans, Green and Co. 1934. Pages 
270. Price 10s. 6d. net. 

On reading this very interesting work two definite 

criticisms at once suggest themselves—first, that the 

title appears to be somewhat misleading; and, 
secondly, that the claims of the author are exag- 
gerated in that he promises a monthly statement of 
profit and loss for each product in each department 
on the first day after the end of each month! Un- 
fortunately, to many engineers the subject of cost 
accounting is a dark unknown region, full of snares 
and accompanied by a regular orgy of paper. It is 
with these in mind that the title of the book is 
queried ; it is too modest, for Mr. Simpson deals with 
many matters of organisation and management 
outside the normal sphere of the accountant, although 
admittedly inextricably interwoven with his acti- 
vities. As a treatise on the rational organisation of 

a heavy industry, this volume can unhesitatingly be 

commended to the engineer. 

The second criticism can be met by the realisa- 
tion that we are not considering a theoretical thesis, 
but the description of a scheme that has been actually 
applied throughout the organisation of the United 
Steel Companies, Ltd. The reviewer has had the 
opportunity of a brief examination of the system in 
operation, and as a result is satisfied that the remark- 
able claims of the author can be fully substantiated. 

All the forms illustrated are exact replicas of those 
in regular use, and if it is unusual to broadcast so 
complete and frank an explanation of a scheme that 
has had much money and thought bestowed on its 
development, the wisdom of such an action cannot be 
called in question. As Mr. Dunkerley, President of 
the Institute of Cost and Works Accountants, says in 
his Foreword, ‘‘ cost accounting, never a static 
profession, has in recent years developed very 
rapidly,”’ and accordingly it is a safe assumption that 
if a rival undertaking decided to install Mr. Simpson's 
organisation as it stood, by the time it was in opera- 
tion developments would have already taken place. 
with resultant modifications that would leave the 
originator still ‘‘ streets ahead” of his competitor. 
British manufacturers are slow to realise the value of 
professional publicity, but it will generally be found 
that those firms that envelop their processes in a 
thick veil of secrecy are not the best organised. 
‘Industrial Accountancy’ furnishes a valuable 
stimulus in the right direction. 

After introducing his subject in general terms 
(Chapter I.), the author proceeds to give a very clear 
and concise outline of his organisation, summarising 
the various departmental functions (Chapter II.), 
after which he stresses the value of a well-considered 
system of numbers and codes, which in themselves 
give a very useful lead to the initiated, as well as 
assisting in the subdivision of various expenses 
(Chapter IIL). Although he advocates general 
centralisation (Chapter IV.), it is mainly with a view to 
avoiding duplication of duties and other wasteful 
work, for he allows a certain amount of departmental- 
ism; indeed, he appears ingeniously to make the 
best of both. 

The subject of progressing and planning work 
(Chapter V.) cannot be regarded as part of indus- 
trial accountancy, but it is one of great moment to 
engineers, who will be particularly interested in the 
installation of a pneumatic tube system connecting 
the central office with various parts of the works. 
By its means flimsies and cards are rapidly carried 
from point to point, prelimimary information can 
readily be disseminated, and much time saved. 

The thoroughness with which invoicing and check- 
ing have been tackled (Chapter VI.) can be gathered 
when it is mentioned that even the delays caused by 
railways sending in their accounts have been entirely 
avoided ** by making the consignment note act as the 
railway company’s account.” The method of dealing 
with wages is fully discussed (Chapter VII.), ant 
that of keeping the rate-book and standard wages 
book deseribed. A system that enables a staff of 
ten, several of whom are juniors and girls, to cope 
with all the work, produce a pay roll of 5000 men, 
merely with the aid of a central calculating depart- 
ment, in three hours, and pay these men in half a 
day, has obviously much to commend itself. 

The manner in which raw materials and fuel are 
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thus making the mast electrically continuous. 





eatered for (Chapter VIII.) must necessarily be some- 
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what special to the heavy industry which is primarily 
under consideration, but in the part devoted to stores 
and stores accounts (Chapter IX.), the general engi- 
neer will find much that will warrant careful scrutiny. 
We have frequently advocated the definite determina- 


‘ 


tion of an ‘ ordering level’ after the maximum and 
minimum stock have been assessed, and we are glad 
to notice that Mr. Simpson provides for it. To 
many engineers the annual stocktaking is a regular 
bugbear, and the author’s proposal of a perpetual 
inventory affords an excellent alternative. The total 
number of bins in the store is ascertained, and this 
is divided by the number of working days in the 
year. The contents of this number of bins must be 
checked each day, and thus the whole stock is gone 
over once a year. On the other hand, we confess we 
do not like the idea of establishing standard units of 
consumable stores which will be issued without 
question. To our mind, it would foster hoarding and 
ultimate waste. 

Central costs (Chapter X.) and maintenance costs 
(Chapter XI.) are treated logically, and in consider- 
able detail. The somewhat novel expedient of giving 
similar work to each member of the staff, and allocat- 
ing several departments to him, is claimed to be very 
much quicker than the more usual departmental 
method. This phase of the problem deserves careful 
attention. 

The method of dealing with defective material is 
explained (Chapter XII.), and a short section is 
devoted to colliery costs (Chapter XIII.), but it is 
when we come to the question of financial control 
(Chapter XIV.) that we find Mr. Simpson advancing 
proposals that are distinctly original. It has freely 
been stated that cost accounts should be reconciled 
with the financial accounts, but the very thought 
of “reconciliation ’’ seems to pre-suppose the two 
accounts being at variance! The term 
locking ’? is much more convincing, and the author 
proposes to effect it by means of the “ third entry 
principle,” by which he not only dispenses with a 
separate cost control ledger, but the work of balancing 
two ledgers at the end of each month is eliminated. 

‘* Industrial Accountancy” is of special value 
because it is descriptive of a system carefully evolved 
to meet the needs of a specific industry, and Mr. 
Simpson has never slavishly followed anything that 
has been done before. If proof were needed that the 
problem has been approached in the right spirit, it 
will be found in the way in which the application of 
costs is suggested (Chapter XV.), and we congratulate 
the author on the consistent way in which he has 
kept before him the realisation that the chief function 
of a cost accountant is to produce just that informa- 
tion—and sufficiently quickly—which will be of 
maximum practical value to the industrialist. 

In future editions we should like to see the various 


** inter- | 


THE LirtTING SPAN TOWERS. 


HE total weight of the lifting span is 2700 tons, 
and is balanced by eight counterweights aggregat- 
ing an equal weight. The moving weight is therefore 
5400 tons, of which half has to be supported by each 
tower. The load applied to each tower by the weight 
of the lifting span and the counterbalances is purely 
vertical, and is supported entirely by the front legs 
of the tower. These legs are vertical and provide 
guiding surfaces for the ends of the lifting span. The 
remaining portions of the towers constitute column 
bracing for the front legs and transverse and longi- 
tudinal wind bracing. 

Each tower is supported on four cylinders sunk 
into the river bed to depths varying from 75ft. to 
90ft. below high water level. The two front cylinders 
are disposed directly beneath the main legs of the 
tower, and are 18ft. in diameter for the greater portion, 
the bottom length of 24ft. being increased to 27ft. 
diameter. The bottom lengths are steel caissons and 
were sunk under compressed air. The upper 18ft. 
diameter portions are composed of a skin of cast iron 
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counterweights are near the deck level. Hence the 
obstruction of the roadway by the pair of counter- 
weights between the main legs occurs only when the 
bridge is raised and closed to traffic. Each counter- 
weight is guided by two 90 Ib. flat-bottomed rails 
running vertically up the tower and attached to the 
bracing between the front and rear legs. The caynter- 
weights consist of steel shells filled with burr concrete 
and removable cast iron blocks. Each has a weight 
of 321} tons, of which 3} per cent. is represented by 
the cast iron blocks provided for final adjustment. 
Space is left in each shell after it is filled for the 
addition of further cast iron blocks to the extent of 
5 per cent. of the weight. In the process of final adjust- 
ment, the counterbalances were weighted to leave 
the moving span unbalanced to the extent of 12 tons. 
The unbalanced weight of 12 tons serves to keep the 
span when in its lowered position in contact with its 
seatings and to prevent its ‘‘ dancing ’’ under traffic. 
The prescribed degree of unbalance relates to the 
span when it is at the middle point of its vertical 
travel, in which condition the rope lengths are equally 





divided between the two sides of the sheaves. In 








forms illustrated alluded to as ‘‘ Figures ’’ rather than 
‘“* Exhibits ’’——but this is a detail. 


SHORT NOTICES. 

Explanatory Handbook on the Code of Practice for 
Reinforced Concrete. By W. L. Scott, M. Inst. C.E., 
and W. H. Glanville, D.Sc., Ph.D., Assoc. M. Inst. C.E., 
M.I. Struct. E. London: Concrete Publications, Ltd. 
1934. Price &s. net.—The code, which is that recom- 
mended by the Reinforced Concrete Structures Committee 
of the Building Research Board, is reproduced in portions 
separated by the authors’ text, and distinguished by side 
lines and insetting. Without digression into critical 
study of the code, the work is an explanation, bit by bit, 
of its provisions and a guide to practise based upon it. 
Much elementary data are furnished, largely in the form 
of graphs, or in tables, of which there are thirty-seven, 
while the illustrations, including some in the code, number 
twenty-three. There is considerable discussion of the 
properties and behaviour of materials, and, especially, 
of problems met with in design and construction. 


Air Conditioning. By James A. Moyer and Raymond U. 
Fittz. London: McGraw-Hill Publishing Company, Ltd. 
Price 24s. net. 1933.—‘‘ Air Conditioning” is a book 
which should be useful to the student as a text-book, or 
to the heating and ventilating engineer as a book of refer- 
ence. While it contains little matter that is really original, 
there is collected here, in one volume, the essentials of the 
subject. It is a comprehensive book on the subject of 
the title, and deals with the natural laws governing 
such work, the description of instruments, conditions 
required for proper ventilation, &c. The properties of 
refrigerants are dealt with, and there is a good deal of 
information with reference to the particular equipment for 
air conditioning, including a chapter on steam jet refri- 
geration. Temperature, humidity control, fans, and 
auxiliary equipment are also dealt with. Chapters 11-17 
are particularly interesting, as they deal with actual 
examples that might occur in different classes of buildings. 


BOOKS RECEIVED. 
Cross-Channel and Coastal Paddle Steamers. By F. 


Burtt. London: Richard Tilling, 106, Great Dover- 
street, S.E.1. Price 15s. net. 


Dynamics of Earthquake Resistant Structures. By J. J. 
Creskoff. London: McGraw-Hill Publishing Company, 
Ltd., Aldwych House, W.C.2. Price 15s. net. 

Short Wave Wireless Communication. ie A We 
Lander and C. R. Stoner. London: Chapman and Hall, 
Ltd., 11, Henrietta-street, W.C.2. Price 15s. net. 

An Introduction into the Bio-chemistry of Nitrogen 
Conservation. By G. J. Fowler, D.Sc., F.1.C. London: 


By 


Ed. Arnold and Co., 41 and 43, Maddox-street, W:1. 





Price 12s. 6d. net. 
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TOP OCF TOWER SHOWING ANCHORAGES OF LIFTING GIRDER 


cylindrical segments bolted together. As sinking 
proceeded this cast iron skin was filled with concrete, 
two layers of heavy grillage being embedded in the 
concrete near the top in order to spread the load from 
the tower legs evenly over the concrete. The rear 
pair of cylinders for each tower are of similar con- 
struction, but as they are required to carry much 
lighter loads they are of smaller diameter, namely, 
10ft. in their upper portion and 14ft. below the bed 
of the river. Between each pair of cylinders steel 
frame bracing extends at the level of high water. 
Timber dolphins protect the front cylinders from 
damage by shipping. These dolphins are composed 
of piles driven into the river bed, cross beams, walings, 
and diagonally arranged sheeting. 

The distance, 61ft. 6in., between the front and rear 
pair of cylinders is spanned by two trusses set 
43ft. 6in. apart. These trusses form the base of the 
tower, the front and rear legs of which constitute the 
end members of the trusses. 

The design of the towers is illustrated in the drawing 
on page 248, while the method of erecting them will be 
gathered from the views reproduced on page 254. 
At the top of the main legs a plated girder 12ft. 
deep carries four sheaves at each end. Over each 
of these sheaves ten ropes pass. These ropes, as 
shown in an accompanying engraving, after being 
led through a clamp or spreader, are coupled to a 
lifting girder extending across the top chords of the 
moving span. At their other ends the ropes are 
attached to the counterbalance weights, of which there 
are four in each tower, two outside and two between 
the main legs. When the bridge is in the lowered 
position the counterweights are near the top of the 
tower. When it is in its highest raised position the 








any other position the inequality of the rope folds 
on the two sides of the sheaves represents a load 
sufficiently large to merit compensation. This com- 
pensation is achieved by means of chains composed 
of cast iron links attached to the underside of the 
counterweights, and passing freely downwards to 
points of attachment on the tower. The length 
of the chains is approximately equal to half the 
vertical travel of the lifting span, and their points 
of attachment to the towers are approximately 
level with the mid point of the span motion. There 
are two compensating chains on each counterweight. 
The ropes are 6in. in circumference and are com- 
posed of 15 wires over 12 over 3. It was specified 
that if the 160 ropes required for the bridge were 
manufactured on more than one machine, those 
made on any one machine were to be in multiples of 
20—exclusive of test specimens—and that during 
assembly care was to be taken that in no case were 
the ropes made by two or more machines attached 
to the one counterweight. The sheaves are of cast 
steel. They are 15ft. in diameter, and are mounted 
on roller bearings. They are protected from the 
weather by hooded covers. In an accompanying 
engraving we reproduce a drawing showing the 
detailed design of the sheaves. This drawing also 
shows the design of the cast steel rope clamp or 
spreader, whereby the ten parallel ropes passing over 
the grooves in the sheave are splayed into three 
groups of four, two, and four ropes for attachment 
to the span lifting girder. A similar clamp is em- 
ployed for the same purpose on the counterweight 
side. The same drawing includes details of the rope 
sockets. The ends of the ropes after the wires had 
been frayed out were held within the conical bores of 
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DESIGN OF LIFTING SPAN NEWPORT (TEES) VERTICAL LIFT BRIDGE 
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the sockets by means of white metal cast in position. 

In addition to a ladder running up the whole length 
of the two rear legs of each tower, a 1-ton lift is pro- 
vided between the front legs, whereby access may be 
obtained to the sheave platform from a level just 


Power for operating the bridge is obtained from the 
high-tension A.C. mains of the Middlesbrough Elec- 
tricity Department, the current being converted to 
low-tension A.C. in a transformer house adjoining 
the Middlesbrough approach. The current is picked 


To avoid this difficulty the motors—or a single motor 
—-were placed at the foot of one of the towers. This 
arrangement required the adoption of some means to 
compensate for the difference of stretch and thermal 
expansion in the shorter ropes leading to the near end 











TOP OF LIFTING SPAN AND]JIMACHINERY HOUSE,\) NOVEMBER 1933 


above the portal opening. For the supply of elec- 
tricity to the machinery house on the moving span 
and for lighting and control purposes eight main 
conductors on the Yorkshire tower and twenty 
auxiliary conductors on both towers extend up the 
full height from the top of the portal to the sheave 
girder. In addition, there are twenty short auxiliary 
conductors just above the portal opening to establish 
connection with the gate controls and traffic lights 
when the bridge is in the lowered position. 
THE LIFTING SPAN. 

The lifting span consists of two parabolic Pratt 
trusses set at 43ft. 6in. centres and having a depth of 
38ft. at the middle of their lengths and of 18ft. 3in. 
at their ends. Sway bracing leaving a headroom of 
20ft. over the crown of the roadway extends trans- 
versely between each pair of posts except the end 
posts and the pair immediately succeeding them. 
The upper chords of the trusses are tied together by 
transverse and diagonal bracing. The whole width 
between the trusses is devoted to the roadway, the 
footpaths being supported outside the trusses on the 
ends of the cross girders slung beneath the lower 
chords. The roadway is composed of wooden blocks 
laid on concrete supported by buckle plates. These 
plates are riveted at all four edges to a grid of cross 
joists and stringers carried by the main cross girders. 
The footpaths consist of reinforced concrete slabs 
with a granolithic surface, the slabs being supported on 
longitudinal stringers which bear on the cantilevered 
ends of the cross girders. The footpath stringers 
also support parapets of open steel and wrought iron 
construction. The lifting span and all the approach 
spans were designed for a particularly severe loading. 
For the roadway the loading was taken as a load of 
100 tons on four wheels with an allowance of 50 per 
cent. for impact, together with a uniform load of 
1} cwt. per square foot. For the footpaths a live load 
of 84]lb. per square foot was assumed. The wind 
loading was taken at 50 lb. per square foot, but it was 
assumed that in winds exceeding 20 lb. per square foot 
the bridge would not be raised. 

The machinery cabin is situated at the centre 
of the span on top of the upper chords, the 
operator’s control cabin being slung beneath it 
between the trusses. Access to the control and 
machinery cabins is provided from the roadway level 
and by stepways supported by the lateral bracing 
between the upper chords, 

With the machinery cabin placed on the moving 
span the arrangements required for the correct move- 
ment of the bridge are considerably simplified. In 
some earlier examples of lifting bridges built in the 
United States each end of the moving span was 
coupled to a motor on the ground near the foot of its 
respective tower. This arrangement necessitated a 
somewhat elaborate means of synchronising the speeds 
of two motors situated a considerable distance apart. 
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LIFTING SPAN FROM DECK LEVEL, JUNE 1933 


up by slippers engaging with the conductors running 
up the face of the south tower and is led to a Ward- 
Leonard set in the machinery cabin, which converts 
the 


of the span and the longer ropes leading to the far 
end. These difficulties are overcome by the arrange- 
ment adopted on the Newport bridge, an arrangement 
also favoured in several recent bridges of the same The converted 


alternating to direct current. 
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DETAILS OF“ SHEAVES AND ROPE CONNECTIONS 


supply is taken to two motors which, through gearing 
and shafting, drive four winding drums situated over 
the top chords of the trusses. From each drum two 
uphaul and two downhaul ropes pass along the top 
chord, the one rope being wound in while the other is 


type erected abroad. The fact that it involves raising 
the weight of the lifting machinery with the weight 
of the span itself does not involve any material 
increase in the expenditure of power, since the whole 
is counterbalanced. 
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being paid out. The uphaul ropes are led round the 
underside of deflector sheaves mounted on top of the 
lifting girders at the ends of the moving span and 
thence up the faces of the towers to points of attach- 
ment near the top. The downhaul ropes pass over 
the top of the deflector sheaves and then down the 
faces of the towers to points of attachment near their 
feet. Tensioning gear is provided at the points of 
attachment to ensure that each rope shall be main- 
tained sufficiently taut to take its due share of the 
load. The forces to be overcome in raising the bridge 
are the force required to start the mass from rest into 
motion, the force required to bend the wire ropes 
round the sheaves, the friction at the sheave bearings, 
the friction at the guides caused by contact under 
wind pressure, the unbalanced weight of the moving 
span, and the possible snow load upon it. Provision 
has been made to fulfil the requirement of the Tees 
(Newport) Bridge Act, 1930, stipulating that the 
bridge must be capable of being raised 99ft.—that is, 
from its full down to its full up position—in 2} 
minutes. 

In the event of failure of the electricity supply a 
Thornycroft petrol engine installed in the machinery 
cabin can be employed to drive the winding drums. 
In addition, windlasses and gearing are provided to 
permit the bridge to be operated by hand, if necessary. 
Current for lighting the bridge, for the navigation 
lights, for the traffic lights, and electrically operated 
gates at the rear end of each tower and for electric 
warning sirens, is collected at the south tower simi- 
larly to the power current for the lifting machinery. 
An auxiliary petrol-driven lighting set is provided in 
the machinery cabin to supply the current required 
for these purposes in the event of @ failure in the 
outside supply. 

In an accompanying engraving—page 250—details 
are given of the manner in which the moving 
span is guided relatively to the towers. At each 
end of each of the lower chords of the span a 
guide arm is attached on the outer face. These 
guide arms embrace the front legs of the towers, 
up the sides of which, in each case, there 
passes a steel rail of stout section. At one end 
of the span these rails are embraced—with some 
clearance—by the cheeks of castings, resembling in 
section railway chairs, which are bolted to the inner 
faces of the guide arms. At the other end of the span 
the castings are formed without cheeks to accom- 
modate thermal changes in the dimensions of the 
structure. The same engraving illustrates the roller, 
or rocker, bearings which are provided on the piers 
at the free, or expansion, end of the span. The rollers 
are in the form of cast steel cylinders doubly trun- 
cated. They rest between machined surfaces on the 
underside of the lower chords and similar surfaces 
supported on grillage on top of the piers. Each roller 
is formed with four horizontal arms, which are tied 
by compression springs to the grillage. This spring 
system retains the rollers in position while leaving 
them freedom to rock. In order to reduce the shock 
with which the span comes down on to its bearings on 
the piers air buffers are fixed to the underside of the 
trusses directly beneath the end posts. 


ERECTION OF THE LIFTING SPAN. 


The photographs reproduced on page 254 and in 
our two-page Supplement illustrate very clearly the 
method employed for erecting the lifting span. From 
the upper view on page 254 it will be seen that the 
erection of each tower was accompanied by the erection 
on temporary staging of the first panels of the lifting 
span trusses and of the lifting girder extending across 
their end posts. Four counterweights were placed 
in position at this stage and were allowed to rest on 
timber baulks lying across the main girders of the 
tower span. The guide arms were attached to the 
lower chords and engaged with the vertical rails on 
the sides of the tower legs, temporary chairs with 
cheeks being used at the “free ’’ end of the span. 
Temporary connection with the rails was also esta- 
blished by means of members attached to the lifting 
girder. Creeper straps running up the faces of the 
tower legs were connected to the lower chord ends 
and, as shown by the upper engraving on page 254— 
when the tower had reached a certain stage of erection 
the end panel section of the lifting span was hoisted 
into the raised position. It will be noted that the end 
panel section carried a temporary girder platform 
on which a derrick crane was mounted. This crane 
was employed to lift the upper members of the tower 
into position. 

The next stage is illustrated in the first view repro- 
duced in the Supplement. The sheave girders and 
the sheaves having been placed in position and the 


.. structural details of the towers completed, the end 


panel sections of the lifting span were connected by 
the ropes with the counterweights. Further progress 
with the erection of the lifting span was to be made 
by building it out from the two end sections 
simultaneously until they met at the middle. 

In order that the towers should not be called upon to 
bear the heavy stresses that would have been impressed 
upon them if the halves of the lifting span had been 
cantilevered out, the temporary structure to be seen 
in the engravings in the Supplement was erected. 
Compression members were erected across the tops 
of the towers having pin joints at one end, and 
resting upon rollers at the other, so that they were 
free to expand and contract with the changes of 
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temperature without affecting the towers. The 
growing structures of the lifting span were connected 
together by tensioning cables at the level of the lower 
chords in the raised position, and were tied back 
to the ends of the compression members by ropes 
attached to the upper chords and moved from panel 
point to panel point as the successive sections were 
added. Thus, it will be seen that the compression 
members, the part-erected span, and the accompany- 
ing tension cables formed, in effect, a truss, the dead 
weight of which alone was carried by the towers. 

In the first view reproduced in the Supplement the 
first portions of the compression members of this 
temporary truss are shown erected. They consist of 
braced truss sections supported on the sheave girders 
and on struts rising from the crane platform on top 
of the end panel sections. The second engraving in 
the Supplement shows the manner of completing the 
compression trusses, namely, by hoisting the middle 
portions into position from the river. The third 
engraving illustrates the completion of the temporary 
truss by means of cables providing the tension mem- 
bers at the level of the lower chords of the lifting span. 
At each side two additional panels have been canti- 
levered out. The ties from the panel points to the 
compression members can be clearly seen in the case 
of the left-hand or north tower. In the fourth view 
reproduced in the Supplement the two portions of the 
lifting span have been joined at the mid-point. The 
temporary truss has been removed and work is pro- 
ceeding on the erection of the machinery cabin and on 
the completion of the details of the bridge. 








Collapse of a Glacier Dam in 
Argentina. 


THE cause of the flood of January llth, which wrought 
considerable damage in the neighbourhood of the city 
of Mendoza, Argentina, and destroyed portions of the 
Transandine Railway in a distance of many miles, seems 
now to have been established. The following information 
is derived from articles in the Buenos Aires Herald and 
a letter recently received from an English engineer. 

The evidence all points to the main cause of the flood 
as having been the damming up of a tributary river by 
@ glacier which subsequently gave way. An air recon- 
naissance furnished photographs showing two large 
hollows, believed to indicate the positions which had been 
oceupied by two portions (or the flanks) of the glacier. 

The course of events seems to have been as follows. 

The Flood.—_The Tupungato River, one of the chief 
affluents of the Mendoza River, has a tributary, the 
Rio Plomo, which was spanned by a glacier—that is, 
blocked except for a tunnel through which the stream 
flowed. Owing to the exceptional and long-sustained 
heat, the ice tunnel gave way and the river was dammed 
by the glacier to a considerable height, finally overflowing 
and washing away the ice dam, thus releasing a great 
body of water, which rushed down the Tupungato and 
Mendoza valleys, tearing down large portions of the 
mountain sides and the railway with them. The power- 
house upstream of Cacheuta was severely damaged— 
it is described as having been wiped out—the bathing 
installations at Cacheuta were obliterated, and the hotel 
practically destroyed. All bridges were either swept 
away or very badly damaged. 

At the Cipolletti dam, where the maximum flow recorded 
had been 750 mecusecs (26,486 cusees), the flood reached 
3000 mecusecs (105,945 cusecs), a flow maintained for 
some hours. 

From the aeroplane inspection it was estimated that 
the water was dammed to a depth of 90 m. (295ft.), and 
that the volume was about 38 million cubic metres (1342 
million cubic feet). 

The Ice Dam.—The exceptionally hot summer may 
have been the prime cause of the flood, the temperature 
having reached 108 deg. Fah. at Junin, and 115 at La Paz 
(Mendoza Province), while, for most of January, the 
daily maximum at Buenos Aires was round about 100 deg. 
Such persistent high temperature might suffice to cause 
the collapse of a long-established ice tunnel in an old 
glacier, while it accords, also, with an interpretation, 
favoured by the Buenos Aires Herald, according to which 
& part of a glacier had fallen into the valley of the Rio 
Plomo from the Cerro de la Pollera, the summit of which 
is at altitude 6235 m. (20,455ft.), the mass of ice settling 
down in such a manner that a tunnel was formed under it. 
A photograph suggests, however, that the hollows in 
the sides of the valley had been occupied by a permanent 
glacier. Mr. H. E. Hughes is quoted as holding the 
view that on the evening of the flood there was a cloudburst 
on the Tupungato River, the prevailing warmth accounting 
for the occurrence of rain at an altitude (3500 m., or 
11,483ft.), which is higher than the limit of rainfall in the 
Andes, according to widely held opinion. 

Damage to the Railway.—Joined by the Rio de las Vacas 
and the Rio de las Cuevas, both swollen streams at the 
time, the flood swept through almost uninhabited valleys 
to Zanjon Amerillo, where there is a station on the Trans- 
andine Railway and a village of about 200 inhabitants, 
which suffered much damage. Thence to Cacheuta, the 
railway has suffered so severely by the destruction of 
bridges and of large portions of the line, that it may, in 
the opinion of some engineers, be better to make a new 
line than to attempt to repair the damage. In either case, 
it is believed, it will be many months—probably a year— 
before the damage is made good, but no estimate has 
been given on the part of the railway company. In the 
meantime, passengers are conveyed by road between 
Mendoza and Las Cuevas. The highway across the 
Andes was not greatly damaged, and vehicles were leaving 
for Chile on January 3lst, twenty days after the flood. 
Improvements to this road will be carried out as soon 
as possible. 

The Crisis at the Headworks.—When the flood reached 
the headworks, and, though all the sluices were open, 
poured over the dam, something had to give way. Had 





it been the head regulator of the Zanjon Canal, serious 
damage would have occurred in the districts of Lujan, 
Chacra de Coria, and Guaymallen. Had it destroyed 
the dam the damage would have been about 10 million 
pesos, or nearly £2,000,000 at par. Fortunately, the 
bank gave way on the side opposite to the canal regulator, 
and, though the flood swept through the numerous 
ranchos in the valley, causing considerable damage to 
property and crops, the irrigation works suffered, it is 
estimated, in respect of only about 5 per cent. of their 
extent or number. 

Present Inconvenience.—The two auxiliary power 
stations of the electricity company suffice to supply 
current for essential purposes, and to allow of the running 
of a curtailed tramway service. The extent of the damage 
to the principal power station cannot be known until a 
thorough examination of the foundations and plant has 
been made. The main water supply pipes from the Rio 
Blanco were damaged and the city has been on a strictly 
limited supply. 

The Further Outlook.—It was thought, soon after 
the disaster, that there might be another dangerous 
flood towards the end of March, until when the hot weather 
usually lasts. A number of glaciers were seen during the 
air reconnaissance, some being described as 2000 m. long, 
6000 m. (? 600) wide, and 100m. in height. More to 
the point is the fact that on the aerial photographs of 
the glacier a part of which is believed to have slipped 
down to form the ice dam in the valley of the Rio Plomo, 
large cracks are plainly visible. 

On the other hand, the dam and the canal have been 
safeguarded by making the top of the repaired bank at a 
level low enough to render it an effective escape weir. 








British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, 8.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


LIGHT ALUMINIUM ALLOY FORGINGS. 


Nos. 532 and 533—1934. These two specifications 
deal with forgings and drop forgings in the two alloys 
generally known as duralumin and Y-alloy. 

They have been drawn up in similar form to those 
already issued for these alloys when used in the wrought 
form, and detail the composition of the alloys, the pro- 
cedure for selecting test samples from batches of forgings 
of different types and weights, and the mechanical 
properties, as shown by tensile and hardness tests, which 
are to be given by such test samples. In an appendix 
to each specification are given some notes relating to the 
preparation and heat treatment of the respective alloys. 

The properties of the alloy generally known as 
duralumin make it suitable for employment where light- 
ness, combined with high strength values, is important, 
as, for example, the connecting-rods for internal vombus- 
tion engines, crank cases for aeroplane engines, for the 
reciprocating parts of machines used in the textile, 
artificial silk, paper-making, and other industries, and 
in the construction of artificial limbs. 

Y-alloy forgings may advantageously be employed 
for those parts in which strength at high temperature 
is of value, such as the cylinder heads and pistons of 
internal combustion engines, and particular provisions 
are made in the specification for the taking of test samples 
from pistons of various sizes. 


STEEL SPIGOT AND SOCKET PIPES. 


No. 534—1934. This specification applies to lap- 
welded and weldless pipes and specials of nominal sizes 
from 2in. to 72in. inclusive ; its requirements are applicable 
to pipes with flange joints and flexible joints or the like, 
except with regard to the joint. It does not apply, how- 
ever, to what are commercially known as gas, water, and 
steam tubes, which have screwed joints. The actual shapes 
of the sockets have not been standardised, but for each 
type of joint dealt with the dimensions necessary to secure 
interchangeability and an adequate caulking space are 
laid down. The “specials” standardised are collars, 
bends, and tees. 

The clauses of the specification deal comprehensively 
with the quality of the steel and the manner of taking 
samples for mechanical testing, workmanship, and 
tolerances on dimensions, whilst protection against corro- 
sion is dealt with in sections providing for coating, external 
covering with hessian or asphalt, and lining with asphalt 
or concrete. 


4-VOLT MINERS’ HAND LAMP BULBS. 


No. 535—1934. The specification for 2-volt bulbs, 
issued in 1930, provided for a bulb of a nominal mean 
spherical candle-power of 0-83 (equivalent to a hori- 
zontal candle-power of 1-05). The 4-volt specification 
provides for a better light, the mean spherical candle- 
power being 1-91 (equivalent to a mean horizontal candle- 
power of 2:4). A comprehensive glossary of the standards, 
terms, and definitions used in lighting, is included, together 
with particulars of the necessary testing requirements. 

A specification for 2-5-volt miners’ hand lamp bulbs for 
use with the alkaline type of lamps is in an advanced 
stage, and it is hoped that this will be issued later in the 


year. 
HANDBOOK OF INFORMATION AND INDEXED 
LIST. 


The British Standards Institution has issued its half- 
yearly handbook and indexed list of British Standard 
Specifications. The section devoted to current lists of 
British Standard Specifications includes a numerical list, 
the new specifications in course of preparation, and a com- 
plete subject index. 

Copies (under Reference CD 2000) are available from 
the Institution, price 1s. 2d. post free. 
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Railway and Road Matters. 


THE last of the ‘-High Flyers,” the ‘‘ 1400” class loco- 
motives of the former Lancashire and Yorkshire Railway, 
has been withdrawn from service on the L.M.S. Forty 
engines in all of this type were built. One of them is 
reputed, on a test run, to have attained a speed’ of 
100 m.p.h. 


THe National Wages Board nominally ceased its 
existence on March 3rd, as on that day the twelve months’ 
notice from the railway companies expired. The Board 
met, however, as usual on March Ist to discuss some 
minor matters, and have arranged for another similar 
meeting for April 19th. 


THE railways of the United States have, during the 
last few years greatly improved their record as to railway 
accidents. There was, however, a serious derailment on 
the Pennsylvania system on February 26th with consider- 
able loss of life. In view of the severe climatic conditions 
which prevailed at the time, the accident may have been 
caused by a rail fractured in the frost. 


Cases have occurred, in this country, in the United 
States, and elsewhere, of a motorist taking the red light 
on a railway level crossing gate for the rear light of a 
standing vehicle. Under that misapprehension the 
motorist has passed the red lamp on his left and then 
collided with the gates. In this relation it should be noted 
that the Ministry of Transport requirements for now 
railways require red dises or targets on the gates—one 
dise or target on each side of the crossing. 


THE Ministry of Transport announces that Mr. T. 
Rowand Harker has been appointed chairman of the 
Appeal Tribunal that has to determine appeals from the 
decisions of licensing authorities on applications for 
licences for the carriage of goods by road. Mr. Harker 
vacates the position of chairman of Traffic Commissioners 
for the South-Eastern Traffic Area, and will be succeeded 
in that office by Sir Henry Piggott, the Deputy Secretary 
to the Ministry of Transport. The announcement adds 
that Sir Henry is remaining with the Ministry to complete 
various work in connection with road accidents until 
May Ist. 


AFTER remarking upon the wonderful efficiency of the 
steam locomotive, at a luncheon of the Batti-Wallahs’ 
Society, Mr. H. N. Gresley said that of the world’s 780,000 
route miles of railways, only 11,000 route miles, or 1-5 per 
cent., were worked electrically. Of the 20,000 route miles 
in the British Isles, only 650 route miles had been elec- 
trified. The reasons for the slow progress of electrifica- 
tion were numerous. For instance, he had been connected 
with one of the first railways to be electrified in this 
country, which was costing exactly the same to run to-day 
as it did thirty years ago, whereas corresponding steam 
services were costing much less. Mr. Gresley maintained 
that electrification was further off now than it was twenty 
years ago, except for suburban lines. An enormous 
expense was involved in terminal and branch line junction 
arrangements when a change-over from electric to steam 
operation was made. He objected to electrical men com- 
paring the best new electrical system with the average 
results of old (not most modern) steam systems, 


At the London, Midland and Scottish meeting on 
February 23rd, Sir Josiah Stamp said that, compared with 
1923, the number of “ fitted ’’ express freight trains, i.e., 
trains composed wholly or partially of vehicles fitted with 
the vacuum brake, has more than trebled. Speeding 
up of the freight services had resulted in the trains reaching 
the principal towns earlier than formerly, thus enabling 
more traffic to be discharged from wagons to road vehicles 
between midnight and 7 a.m., and more to be sent out to 
traders on the first rounds. Speaking at the London and 
North-Eastern meeting on March 2ad, Mr. Whitelaw 
remarked that rapid changes were being made in the 
conditions and methods of transport. Conveyance of 
goods by rail was tending more and more to be by fast 
freight trains, of which the rolling stock must be equipped 
with continuous brakes throughout. Such trains required 
locomotives of quite a different type from those designed 
and built for the haulage of slow-moving, loose-coupled 
goods trains, which, until recently, were almost wholly 
employed. 

THE gross receipts of the London, Midland and Scottish 
Railway for 1933 were £65,291,119, as against £65,496,079 
in 1932, and the expenditure £55,185,001, as compared 
with £56,318,696, and the gross net receipts thus rose 
from £9,177,383 to £10,106,028. In railway working 
alone the net receipts were increased from £9,306,922 
to £9,961,678. Passenger traffic advanced from 
£24,199,980 to £24,280,868, whilst the fall in goods traffic 
» was only from £33,733,242 to £33,340,162. For the 
London and North-Eastern the gross receipts had the 
slight increase of from £48,678,700 to £48,789,274, and 
there was a decrease from £41,979,163 to £41,496,163 
in expenditure. The result was an increase in the 
gross net receipts from £6,699,537 to £7,293,110. 
In railway working alone the net receipts rose from 
£6,980,856 to £7,476,183. Passenger traffic receipts fell 
slightly from £15,793,937 to £15,770,770, but the goods 
traffic had the small increase of from £26,479,512 to 
£26,547,509. The gross receipts onthe Great Western had 
a small decrease—from £28,462,343 to £28,423,656—but 
the expenditure was brought down from £24,430,291 to 
£23,970,743, with the result that the gross net receipts 
rose from £4,032,052 to £4,452,013. In railway working 
alone the net receipts were increased from £4,021,807 to 
£4,470,005. As with the other companies, there was a 
slight drop in passenger traffic; the receipts fell from 
£10,525,861 to £10,476,813, but the goods traffic rose from 
£13,779,787 to £13,883,411. For the Southern Railway 
the gross receipts increased from £22,329,065 to 
£22,598,417, whilst the gross expenditure was brought 
down from £18,349,392 to £18,092,685. The result was 
an advance in the gross net receipts from £3,979,673 to 
£4,505,731. In railway working alone the net receipts 
rose from £3,651,542 to £4,027,872. Passenger train 
receipts had an increase from £14,546,669 to £14,867,676, 
but the goods train receipts fell from £4,906,551 to 
£4,752,933. 








Notes and Memoranda. 





AN interesting application of oil firing to cupolas has 
been made in a large foundry in Austria, says Iron Age. 
Because of coke scarcity, three oil burners were built 
into the cupola and three corresponding tuyeres cut out. 
At starting, somewhat less than the usual quantity of 
eoke is charged (510 kilos. instead of 540 kilos.), and 
thereafter the quantity of coke added is 4 kilos. to 5 kilos. 
per 100 kilos. of metal tapped, while the oil consumption 
is 1 kilo. per 100 kilos. of metal tapped. The hourly 
rate of melting is thus increased by 30 to 50 per cent., 
with the tapping temperature fully maintained. 


AmonG those scientists and engineers whom the Royal 
Society has decided to honour by bestowing a Fellowship 
appears the name of Mr. Anthony George Maldon Michell, 
of Melbourne, well known in this country and abroad 
by the invention of the Michell thrust and journal bearings. 
Mr. Michell took advantage of the study of automatically 
generable pressure oil films, which had been investigated 
by the late Professor Osborne Reynolds, and applied the 
idea to the design of single-coliar thrust bearings and 
journal bearings for tunnel shafts. .Jt may be said that 
through Mr. Michell’s work on lubrication, thrust loads 
have been increased twenty times, and journal loads ten 
times. We would join in congratulating Mr. Michell on 
the honour conferred upon him. 


Tue working of the operating mechanism of the clinker 
grinder on a Westinghonse stoker below the line of coal 
rams in the generating station of the Iowa Public Service 
Company is indicated by a white bob moving up and down 
on the face of the stoker gear. The string to which the 
hob is attached is carried over a small pulley mounted 
on the gear case, and the other end is fastened to the ram 
of the clinker grinder. Shearing pins are inserted in 
the stoker ram mechanisms so that they, instead of other 
parts, will break if a ram should encounter any obstruc- 
tion. Since the clinker grinder is not out in plain sight 
the bob, which is, furnishes a continuous indication clearly 
visible to the attendant standing in the boiler aisle that. 
the shearing pin of the ram is still intact and the clinker 
grinder is working in a satisfactory manner. 


Ir is understood by the Motor Ship that the contracts 
for the two steam-driven tankers of 15,000 tons dead- 
weight capacity which were ordered by the Standard 
Vacuum Transportation Company averaged 115 dollars 
per ton deadweight capacity. ‘They are each to be equipped 
with 3000 B.H.P. machinery, so that the speed, presumably, 
will be under 11 knots. They are thus slower ships than 
the twelve 3500 B.H.P., 12,500-ton tankers ordered in 
Europe by the Anglo-Saxon Petroleum Company. The 
average cost of these latter vessels is about £11 103. per 
ton deadweight, which, at the present rate of exchange, is 
in the neighbourhood of 57 dollars to 60 dollars. It would 
thus appear that American tanker-owning companies 
have to pay twice as much for a vessel built in America 
as they would expend on a British or Continental-built 
ship. 

AN unusual method of construction was adopted by 
the International General Electric Company in making 
some heating electrodes 11ft. 6in. in length for heating 
lubricating oil for blending. Element wire was wound 
on a mandrel to give a tight coil 5ft. long. This was then 
stretched to 10ft. and insulation in the form of jin. 
outside diameter by }in. inside diameter alundum tubes, 
each 2in. long, were placed over the coiled wire. A jin. 
brass tube was then slipped over this assembly and sealed 
against admission of either moisture or air. Sealing was 
accomplished by means of a silver-soldered brass washer 
insulated with mica held under pressure by means of a 
stainless steel terminal bolt, which was drilled to accom- 
modate the element wire. Before sealing the electrode 
was brought up to 600 deg. Fah., and held at that tempera- 
ture for thirty minutes to exhaust air and moisture. 
While this temperature was maintained the element wire 
was jammed in the bolt hole and silver-soldered. 


THE mud flats off the Essex coast, covered by the sea 
at each tide, provide an ideal site for testing all marine 
corrosive actions. At the Mersea Island Testing Station 
specimens under trial are normally placed so that at high 
water they are immersed in the sea for periods of between 
one and two hours; when the water recedes they are 
exposed to the sun and wind and later to the ozone 
released from the mud by the sun. The station was origin- 
ally started by Mr. F. E. Robinson, of the Marconi Com- 
pany, to test materials and component parts for apparatus 
manufactured at the company’s Chelmsford works. By 
consent of the Marconi Company, the scope of the station 
has now been extended and in future it will be conducted 
as an independent testing station under the supervision of 
Mr. L. M. Robinson, Assoc. M. Inst. C.E. Its services will 
be at the disposal of public authorities and engineers who 
desire an independent report on materials, or manufac- 
turers who wish to have their products tested under natural 
conditions. 


W28ILE it is very difficult to assign a precise figure of the 
coal equivalent of developed water power owing to lack 
of definite information as to operating conditions in the 
individual plants, the saving of coal through the utilisation 
of water power is very great, says a recent Bulletin on the 
water power resources of Canada. Comparing water power 
development in Canada with similar development of fuel 
power elsewhere, a conservative estimate indicates that 
each installed hydraulic horse-power, if operated con- 
tinuously throughout the year, would effect a saving of 
about four and nine-tenths tons of coal, or that the present 
total installation of 7,332,070 H.P. is capable of effecting 
a saving of approximately thirty-six million tons of coal 
per annum. The actual saving in any year depends, of 
course, upon the actual kilowatt-hour output of the plants 
during the year. Based upon the actual output of central 
electric stations, it is estimated that the equivalent elec- 
trical production of the total water power installation in 
1933 was approximately 19,700,000,000 kWh. Applying 
to this a conservative figure of 1-50 Ib. of coal per kWh 
(based upon the average consumption of coal and coal 
equivalent per kWh during 1932 by all plants in the 
United States producing electricity for public use) indicates 





Miscellanea. 


THE annual conference of the Institute of British 
Foundrymen is to be held in Manchester from June 5th 
to 8th, 1934, with headquarters at the Midland Hotel, 
Mr. Roy Stubbs being the President-elect. 


Wor tp production of aluminium (exclusive of U.S.S.R.) 
in 1933 is estimated at 134,000 tons, a decline of about 
10 per cent. from that of 1932, 149,000 tons. There was a 
substantial reduction in production in Austria, Germany. 
Norway, and the United States. The production in 
Switzerland and England, however, was about 53 and 
14 per cent. respectively greater than in 1932. 


A NEW contract for supplying the Royal Air Force with 
petrol obtained from coal was announced recently by 
Sir Philip Sassoon, Under-Secretary of State for Air, in 
the House of Commons. Last year one squadron used 
home-produced petrol ; this year seven squadrons will be 
flying on this spirit. The cost of this petrol to the Air 
Ministry is the same as that obtained from foreign sources. 


THE Post Office is shortly to introduce a new telephone 
apparatus which will enable subscribers on automatic 
exchanges to call other subscribers by merely depressing 
a lever. The apparatus, which will be known as the 
Autodial, consists of a small box with an index and movable 
pointer. When a call is to be mado the pointer is moved 
to the appropriate number and the lever depressed. Two 
sizes will be available, for twenty-five or fifty numbers. 


SPEAKING on safety in works, before the Liverpool 
Section and Chemical Engineering Group of the Society 
of Chemical Industry, on February 23rd, Mr. T. J. Dixon 
referred to the accident statistics of Imperial Chemical 
Industries. An examination of them, he said, confirmed 
the supreme importance of the right attitude of mind 
towards accidents. The highest frequency rates were 
recorded under two headings—‘“ Stumbling and Tripping 
Over Obstacles ” and “* Handling Goods or Articles With- 
out Machinery.” The Group of I.C.I. which had the lowest 
rate was the Explosives Group. 

Is reporting @ visit to the “ Westfalen,” the German 
Lufthansa’s refuelling vessel for its South Atlantic air 
mail service, Freiherr von Gablenz states that aircraft 
have no difficulty in finding the vessel, notwithstanding the 
fact that it is not anchored. Less than 20 min. is normally 
required to take the machine on board. The “ West- 
falen ” is continually under steam, changes her position 
@3 occasion arises, and goes to Pernambuco once a month 
for coal and victuals. The use of this or similar vessels as 
@ coastal air port with catapult launching gear is likely to 
continue, even when and where intermediate refuelling is 
not required. 

To experiment with high-speed light-weight train units 
the Union Pacific Railroad has just accepted the first 
fully streamlined train of almost entirely duralumin 
construction to have been built and has three similar units 
under construction for sleeper service. The train is 
equipped with a 600 H.P. oil-electric plant, is capable of 
a maximum speed of 110 m.p.h., and has a cruising speed 
of 90 m.p.h. Built at Chicago by the Pullman Car and 
Manufacturing Company, which is also constructing the 
sleeper units, the entire weight of the train is virtually 
that of a single standard Pullman. It is designed to carry 
116 passengers in two cars with the forward car containing 
the power plant, air conditioning equipment, &c., and the 
mail and baggage space. 

Sawn timber exports from Canada to the United King- 
dom in 1933 totalled 450,706,000ft. board measure 
(225,000 standards), valued at 7,634,723 doliars, compared 
with 172,462,000 f.b.m. (86,000 standards), valued at 
3,530,639 dollars in 1932. Square timber exported to. the 
United Kingdom totalled 35,849,000 f.b.m. (nearly 
3,000.000 cubie feet), valued at 562,627 doliars, compared 
with 22,703,000 f.b.m. (1,900,000 cubic feet), vaiued at 
456,105 doliars. Substantial orders were received for 
Canadian Eastern hardwoods and Western softwoods 
at the B.I.F., Birmingham. As a direct result of the 
exhibition, there is in prospect for Canadian milis an order 
for the equipment of some 6500 to 7000 houses with 
Canadian-made Douglas fir doors. 


Tue 41,000-kilowatt (55,000 horse-power) Metropolitan- 
Vickers turbo-alternator at the Barton power station 
completed a non-stop run of 2379 hours last month, 
having been on load continuously from October 22ad, 
1933, probably constituting a record. It was shut down 
at 5.40 p.m. on February 23rd for cleaning the condenser, 
oil and air coolers, and brush gear, and replaced in service 
again at 2.10 a.m. on Saturday, February 24th—a stop 
of only 8} hours. During the non-stop period it generated 
104,729,200 units, representing a load factor of 85-74 per 
cent., that is to say, the actual output of the machine is 
85-74 per cent. of the total possible output had the machine 
run at its full capacity during the whole eighteen weeks. 
About 56,000 tons of coal were required to produce the 
necessary steam to drive the generator, and the number 
of revolutions made by the plant, the shaft of which is 
83ft. 6in. in length, is 270 million, and the total moving 
weight about 100 tons. The speed of the blade tips on 
the last wheel is 560 miles per hour. 

Aw oil-electric generating set of a capacity of 
22,500 B.H.P. has recently been installed at the municipal 
electricity works in Copenhagen, Denmark. The engine 
was built by Burmeister and Wain, Copenhagen, and is of 
the eight-cylinder, two-stroke, double-acting type. The 
diameter of the cylinders is 2ft. 9in., the stroke 4ft. llin., 
and the speed 115 r.p.m. The whole fly-wheel effoct is 
due to the rotor of the alternator. The engine occupies a 
space of approximately 24{ft. by 65}it.: its height is 
39ft. 4in., and its total weight nearly 1200 tons. The 
19,000-kVA, 6-6-kV, 50-cycle generator was constructed 
by the Asea Company. The direct-coupled exciter has 
an output of 168 kW at 220 V. The generator is claimed 
to be the largest three-phase machine that has been built 
to date for direct coupling to an oil engine. The height 
of the generator from floor level to the upper limit of the 
stator is 1Sft. 3in., and the lowest point lies about 15ft. 
below the floor. The.total weight of the machine is 187 
tons, of which the stator with covers accounts for 88} tons 


an actual saving for the year 1933 of 14,775,000 tons of coal. | and the rotor without shaft 98} tons. 
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THE NAVY ESTIMATES. 


THE Navy Estimates for 1934 show a net total 
of £56,550,000, an increase of £2,980,000 on those 
for the previous year. As the First Lord points 
out in his explanatory memorandum, of this 
increase £1,426,860 is required in order to make 
normal progress with new construction ; £249,000 
is credited to the Fleet Air Arm for two new flights 
of aircraft; and £1,102,840 represents increased 
provision for the maintenance of the Fleet, owing 
chiefly to large repairs and the modernisation of 
certain capital ships, the lives of which have been 
prolonged by the London Treaty. Special interest 
attaches to the shipbuilding programme. Although 
in some respects disappointing—e.g., the provision 
for destroyers is grievously inadequate—it is on 
the whole better than had been anticipated. 
There are to be four new cruisers, three of the new 
9000-ton “‘ Minotaur ’’ class and the fourth an 
“ Arethusa.’’ The adoption of the ‘‘ Minotaur ”’ 
type with a reputed armament of twelve 6in. guns 
was decided upon as recently as last November. 
During the previous four years we had built only 
‘‘ Leanders *’ of 7000 tons and “ Arethusas ’’ of 
5200 tons, but the formidable size and armament 
of foreign contemporaries clearly made it imprudent 
to continue the production of such inferior ships. 
Hence the Admiralty’s decision to change the 1933 
programme from one “ Leander’’ and _ three 
‘* Arethusas ”’ to two 9000-ton “‘ Minotaurs *’ and 
one ‘‘ Arethusa.”’ This year, for the first time, we 
are released from the operation of that mysterious 
clause in the London Treaty which restricts our 
completed replacement tonnage on December 
3lst, 1936, to 91,000 tons. As the cruisers con- 
tained in the new Estimates will not be completed 
before 1937, they are not affected by the clause 
in question. Indirectly, however, our shipbuilding 
policy is still influenced by treaty commitments. 
We doubt whether any naval authority would, in 
ordinary circumstances, approve the building of 
9000-ton cruisers to mount nothing heavier than 
6in. guns. Ships of that respectable tonnage should 
be armed with 7}in. or 8in. ordnance. But in the 


present case our hands are tied. Together with 
the United States and Japan, we have undertaken 
not to build more than a certain number of 8in. 








gun cruisers, and as our quota of these is filled, we 
can mount only 6in. guns in new vessels. Normally, 
a 6in. gun cruiser need not exceed 7000 tons, but 
for reasons of their own the United States and 
Japan have elected to raise the tonnage to 10,000 
and 8500 respectively—in order, it appears, to 
crowd no less than fifteen 6in. guns into each ship. 
That is why the British Admiralty has been forced 
to design a new type of 6in. gun cruiser displacing 
9000 tons. 


The new ‘“ Arethusa” will be the fourth of 
her class, the nameship having been launched at 
Chatham on Tuesday, while the “ Galatea ” and the 
“* Penelope ’ arein hand. In view of the inferiority 
of these ships to the smallest cruisers constructing 
abroad, it is to be hoped that no more will be 
built. To build men-of-war which fall short of 
prevailing foreign standards is contrary both to 
Navy tradition and the national interest. Inci- 
dentally, after close inquiry into the complicated 
arithmetic and obscure text of the London Treaty, 
it has been established that Great Britain is at 
liberty to provide in the programmes of 1934, 
1935, and 1936 a total of 86,350 tons of cruisers. 
As the four ships in the 1934 programme aggregate 
32,200 tons, there remains a balance of 54,150 tons 
to be ordered in 1935 and 1936. So much confu- 
sion has existed in regard to this matter that it is 
satisfactory to have the figures settled at last. 
Next to the cruisers, the most important unit of 
the new programme is an aircraft carrier, no details 
of which are as yet available. Excepting the 
‘““ Hermes ” (10,850 tons), our existing carriers are, 
in naval opinion, too large and too vulnerable. 
Having been built, or more properly converted, at 
a time when the development of the type was in 
an early stage, they are very uneconomical. For 
instance, the “ Eagle,” a ship of 22,600 tons, 
carries little more than thirty aircraft, though 
foreign ships of smaller tonnage but later design 
can accommodate twice that number. As the 
very high speeds with which early carriers were 
endowed have proved to be unnecessary, it is 
possible that additional hangar space will be pro- 
vided in the new ship at the expense of engine and 
boiler-room area. According to treaty rules, the 
vessel must be over 10,000 tons displacement, but 
she will almost certainly be smaller than the 
‘Glorious’ and “‘ Courageous,” of 22,500 tons. 
The proposed building of a new carrier raises the 
question of augmenting the Fleet Air Arm, which 
at present is so short of machines that only skeleton 
outfits are borne in existing carriers. This year’s 
increase of two flights will not do much to fill the 
gap. Fortunately, there are indications of a grow- 
ing public resolve to rehabilitate our neglected air 
defences, and it seems certain-that the Air Esti- 
mates published last week will be the last in which 
national security is subordinated to the ideal of 
disarmament. When the time comes to make real 
provision for aerial defence the claims of the Fleet 
Air Arm will doubtless receive due consideration. 
In passing, we note with interest the introduction 
of a new type of catapult suitable for mounting on 
the turrets of capital ships. This should do much 
to facilitate the equipment of such vessels with 
aircraft, for hitherto the amount of deck space 
occupied by the catapult has proved a serious 
obstacle. 


The provision of only one flotilla leader and 
eight destroyers is disappointing. At least twice 
as many of these craft were hoped for, in view of 
the Navy’s serious shortage of modern destroyers, 
and, we might add, the rapid growth of foreign 
submarine strength. Under the London Treaty 
we are allowed 150,000 tons of destroyers. Includ- 
ing those in the new programme, we shall have 
by 1937 only seventy-four under-age destroyers, 
with a total of 102,500 tons, leaving a deficit of 
47,500 tons. In the framing of these Estimates 
economy has again triumphed, for we cannot con- 
ceive of the Admiralty’s being content with this 
meagre reinforcement. Sooner or later the heavy 
and increasing deficiency in destroyer tonnage will 
have to be made good, probably in a rush of 
“panic ’’ building. Eighteen destroyers this year 
would not only have eased the situation, but would 
have helped to fill empty berths in the shipyards. 
And what we have said of destroyers applies in 
some measure to submarines. These vessels are 
obviously deemed indispensable for British naval 
purposes, and in spite of much well-intentioned 
propaganda for their abolition they continue to 
flourish in every foreign navy. From the British 
point of view they are useful as a means of attack- 
ing hostile warships, as scouts, and as anti-sub- 
marine patrols, in which latter capacity they amply 
justified their existence in the Great War. It is 





therefore disconcerting to find that we have only 








forty-two under-age boats, including the three 
now to be voted. We are, in fact, heavily out- 
numbered by France, Italy, and Japan, these 


Powers having created large and formidable 
submarine fleets in the past ten years. The 
inclusion of six sloops in the 1934 building 
programme attests the relative importance of the 
type as an adjunct to the cruiser proper. Since 
1928 thirty-four of these vessels have been autho- 
rised. With their small displacement, 1100 tons 
or less, and light armament, they are in no sense a 
substitute for cruisers, but they are capable of 
performing certain functions which otherwise 
would devolve upon our depleted cruiser squadrons. 
The Navy is still waiting for the ideal convoy sloop 
which so many officers advocate—a ship of 2000 
tons, moderate speed, and an armament of 6in. 
guns. Vessels of this type would be invaluable 
for trade protection; they would cost compara- 
tively little to build, and are not subject to treaty 
restriction. Turning to personnel, the Estimates 
provide for 92,338 officers, seamen, and Marines. 
an increase of just over 2000. The Navy has 
learned to be grateful for small mercies, but as the 
present establishment is estimated to be from 
10,000 to 15,000 short of the number required to 
place the Fleet on a war footing, the man-power 
problem is still very far from solution. 

As a final commentary on the 1934 Navy Esti- 
mates, we may cite two facts—this week the United 
States Senate has approved a Bill for the construc- 
tion of 102 new shipsof war, in additionto the thirty- 
two voted last June and already laid down ; and last 
week the French Minister of Marine was empowered 
to introduce a programme embracing a second 
battle cruiser of the “‘ Dunkerque” class, various 
light craft, and, it is understood, some submarines. 


Cement Research. 


A PAPER dealing with research work on cements 
and concrete which we printed in our last issue 
draws attention once again to the unsatisfactory 
position of the cement industry in relation to useful 
differentiation in the manufactured product. 
The paper, read before the Society of Swedish 
Engineers in Great Britain on March 2nd by two 
Swedish research workers—Messrs. Werner and 
Giertz-Hedstrom—provoked an interesting discus- 
sion to which engineers, cement manufacturers, 
chemists, and other research workers contributed. 
The results of five years’ work on cement research 
in the laboratories of the Royal Swedish Institute 
at Stockholm were briefly summarised by the 
authors. Without detracting in any way from the 
value of these investigations, it may be said at 
once that much of the work done has been paralleled 
by research undertaken in this country in recent 
years by such institutions as the Building Research 
Board’s station at Watford, and by manufacturers 
and independent research chemists at the sugges- 
tion of the Cement Committee of the British 
Standards Institution. The results of much of 
this work are still unpublished. Moreover, the 
problems which have induced the Royal Swedish 
Institute to undertake an exhaustive programme 
of experimental work—still far from reaching its 
conclusion—have been and are being very fully 
investigated in research institutions in other 
Continental countries and in America. Much has 
still to be done before anything like agreement 
can be arrived at either as to the physical and 
chemical characteristics of a specialised type or 
types of cement, or as to the practicability of 
economic production. More than one of the 
speakers who contributed to the discussion on the 
Swedish paper a week ago emphasised the import- 
ance, and even the necessity, of some substantial 
measure of international agreement before a 
specialised type of cement, as, for instance, one 
suitable for mass concrete in large dams, could be 
manufactured so as to satisfy the requirements 
of economic production and use. This is one of 
the aspects of modern cement manufacture which 
has recently induced the International Com- 
mission on Large Dams to set up a special technical 
sub-commission of international character to 
investigate the possibility of producing cements 
specially suitable for dam construction. 

One of the conclusions arrived at by the authors 
of the paper indicates that the employment of a 
larger water content for cement mortar tests than 
is usually provided for by existing standard 
specifications results in test values which corre- 
spond more closely with those of the final concrete. 
Dr. Glanville and other speakers confirmed this 
view, although some of the experimental data pro- 
duced by the authors were criticised, particularly 
those relating to comparisons of Haegermann’s 
method with standard methods of testing, in which, 
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sand on the strength values had been overlooked. 
The authors’ investigation of the risk of cracking 
in hardened cement is an interesting and valuable 
contribution to our knowledge of the subject. 
The simple and ingenious method which they have 
developed for direct measurement of the tendency 
to crack as a result of drying is, we believe, a novel 
one. But most of the new formule given in their 
paper by Messrs. Werner and Giertz-Hedstrom must 
be accepted with reserve. Some of them would 
undoubtedly be of value if we could be sure that 
the relations on which they are based are true and 
definite. But these conditions do not seem to be 
assured in some, at least, of the formule; Dr. 
Glanville, for instance, pointed out that the 
investigation of shrinkage had made no allowance 
for “* creep,”’ and that for this reason the suggested 
formula was open to serious error. Criticism on 
similar lines was directed against some other of 
the formule by Mr. Woodcock and other research 
workers. It is, however, only fair to the authors 
to note that the formule are given by them to 
illustrate the nature of the properties, and, as 
they point out, must not be looked upon as exact. 
They admitted frankly that the Swedish investiga- 
tions are at present far from complete. and that 





much more must be done by continued research 
before the important influence of factors hitherto 
not taken into account can be determined. The 
formule do, however, give valuable indications 
of the trend of the experimental results so far 
achieved. -The authors do not claim more than 
that. 

An interesting feature of the discussion was the 
view generally and frankly expressed that there 
has been in the recent past a regrettable tendency 
to improve the methods and technique of cement 
manufacture with the principal object of securing 
high-stress test results. However suitable the 
product may be for reinforced concrete construction 
generally, there is undoubtedly a growing feeling 
among engineers that in the race for high-stress 
values some important requirements of a cement 
suitable for other purposes may have received 
less attention than they merited. We believe 
that at the present time a sub-committee of the 
British Standards Committee on Cement is study- 
ing the practicability of substituting for the 
existing test requirements a compressive test on 
a wet mortar mixture. The basis of this proposal 
seems to us to contain the germ of an important 
future modification of existing methods of cement 
testing. 











Steel-Cored Aluminium Conductors 
for Transmission Lines. 


By J. S. 


T\HE extensive use of  steel-cored aluminium 

conductors for transmission lines in this country, 
in America, and on the Continent, has led to the 
acquisition of much practical knowledge as to their 
behaviour in service. 

It is known that some lines fail frequently and 
others remain intact for years. Some of the failures 
are Clearly traced to the effects of vibration, which, 
in a longer or shorter time, destroys the strength 
of the aluminium. Vibration damage occurs in some 
lines and not in others. Vibration is, in general, 
the greater, the greater the tension in the conductor, 
and if wind and other conditions persistently cause 
vibration, the life of the conductor will be shortened. 

But vibration as a cause of straining the conductor 
(strain being used in its strict engineering sense as 
deformation produced by stress) is subsidiary to 
the effect of over-tensioning in stringing the con- 
ductor. Vibration may or may not occur to an 
extent to produce strain, but over-tensioning always 
does so. Anti-vibration devices have been installed 
on some lines and in some countries have been found 
to reduce vibration in the conductors to a really 
important extent, and in that way arrested the 
shortening of their life which would otherwise 
inevitably have happened from fatigue. But anti- 
vibration devices can do nothing to improve the 
condition of a conductor which is over-tensioned. 
Such devices must be regarded as palliatives to be 
used only in cases of emergency. 

The two principal conditions which affect the 
safety of a conductor are tension and vibration. 
' The most important of these is the tension to which 
the conductor is stressed during erection. If this 
tension be too great, the line will be over-stressed 
under arbitrary ice and wind conditions of }in. of 
ice at a temperature of 22 deg. Fah. in a wind exerting 
a pressure of 8 lb. per square foot imposed by Elec- 
tricity Commissioners’ Regulations El. C. 39 (which 
may at times be exceeded by entirely abnormal 
weather conditions). 

In the following statement, the loading of an 
overhead conductor is considered only from the 
point of view of sagging and tensioning. 


COMPOUND CONDUCTORS. 


The steel-aluminium conductor may be regarded 
as an engineering structure having complex qualities. 
It is made of two metals having very different physical 
characteristics. The temperature coefficient of 
expansion is about twice as large in aluminium as in 
steel. Elastic elongation during proportionality of 
stress to strain is about three times as great in 
aluminium as in steel; the breaking load is about 
twice as great in steel as in aluminium. The yield 
point of aluminium is, say, 14,000lb. per square 
inch, and in steel, say, 140,000 lb. per square inch. 

Considered merely as a rope, the conductor is 
of simple construction, and it has to fulfil a simple 
purpose, namely, to withstand stresses during 
erection, and the added tension due to wind and ice 
loadings, and further to resist damage due to harmonic 
vibration caused by wind. It is not subjected to 
wear except at the supporting points, and then only 
when the supporting clamps are of faulty design. 
If properly erected it should never fail except through 
direct lightning stroke or accident, or possibly under 


and W. 


E. HIGHFIELD. 
abnormal atmospheric conditions, such as a heavy 
ice load in a gale of wind. 

The first matter for investigation, therefore, is 
to consider the behaviour of the conductor as a 
rope. A seven-strand wire rope made up of wires 
of the same gauge and of the same metal is suitable 
as an illustration. 

Such a conductor possesses elasticity owing to 
two causes. First, there is the elasticity due to 
the metal itself, and secondly, there is the elasticity 
due to the lay of the six outer wires surrounding 
the heart wire. 

The six wires, until laid, would, if straight, all 
lie touching each other and touching the heart round 
which they are grouped. Since any section of a 
wire not at right angles to its axis is an ellipse with 
a major axis diameter greater than the diameter 
of the wire (this axis lying on the circumference 
through the wires) the effect of stranding is to 
increase the diameter of the circle of wires enclosing 
the heart, so that a slight clearance exists between 
strands and heart. This is only true provided the 
tension while stranding is not sufficient to deform 
the wires. 

If, now, the ends of a rope of six wires round a 
heart of equal diameter are properly clamped and 
tension applied to the whole rope, the wires revolve 
and the clearance between the strands and the heart 
decreases, the stress in the heart being greater than 
in any of the surrounding wires. If the loading of 
any wire exceeds its elastic limit, the rope is damaged 
because a part of its elasticity is permanently lost. 

Such a rope will, therefore, behave in the following 
way. As load is applied the heart wire first takes 
it up and begins to stretch. As the heart wire 
stretches the surrounding wires lengthen their spirals 
on the heart wire and take up load as they tighten 
down on to it. This process will go on until the 
elastic limit of the heart wire is reached. Beyond 
that point the rope will be permanently damaged. 

When the load is taken off the rope the heart wire 
is the last to be relieved. 

In a compound conductor made up of two metals 
the behaviour is somewhat different, because of the 
different characteristics of the two metals. 

When aluminium wires, all of equal diameter, 
are laid in two layers round a steel core formed as 
above—as, for example, in a 0-175 square inch 
(copper equivalent) compound conductor of thirty 
0-llin. diameter aluminium wires in two layers 
on a steel core of seven 0-llin. diameter wires— 
the aluminium wires, if they were all truly circular 
and straight, would, if laid longitudinally, touch 
the core at intervals only, owing to the lay of the 
steel wires. Neither the inner nor the outer layer of 
wires touch each other laterally. 

It is usual with these compound conductors to lay 
the wires in opposite directions. Therefore in the 
three-layer conductor under consideration the steel 
core and the outer aluminium layer will be laid in one 
direction and the inner aluminium layer will be laid 
in the opposite direction. 

If the aluminium wires are stranded round the steel 
core so that their section on the circle through their 
centres becomes the major axis of an ellipse, the wires 
touch each other and leave the core, and the shorter 
the lay the more clearance will there be between the 








steel core and the aluminium. When such a conductor 
is laid out straight on the ground before stringing on 
the poles the core can usually be rattled inside the 
aluminium wire sheath. 

The shorter the lay the more the elasticity provided 
in the aluminium sheath. When the compound 
stranded conductor is tensioned at constant tempera- 
ture, that being the temperature at which the ends 
are cut and the tension clamps are attached, the heart 
of the steel core will carry more load than any of the 
stranded wires, which close down on the heart as they 
unwind under tension. If the tension clamp is 
properly designed, holding both aluminium layers and 
the steel core separately, the aluminium wires of the 
inner layer unwind under tension and close down on 
the steel core while the outer laver unwinds and closes 
down on the inner layer. Since each layer of steel, 
of inner aluminium, and of outer aluminium are 
oppositely stranded, the torsional effects of the steel 
strands and the outer aluminium strands are acting 
in the same way and opposite to the inner aluminium 
strands. The result is a tendency to twist the com. 
pound conductor as a whole, but this is prevented by 


| the tensioned conductor being secured in the terminal 


clamps. 

If the loading of the compound conductor is 
increased too far, after having exhausted the rope 
elasticity due to the lay, the aluminium will be 
stressed up to its elastic limit before the steel, and if 
the loading is carried far enough the aluminium will 
break before the elastic limit of the steel core is 
reached, especially if the lay of the aluminium is too 
long. The heart wire of the steel core will be the next 
to break and lastly the stranded steel wires. 

The safe tension is therefore that which is insuffi- 
cient to stretch the aluminium wires beyond their 
elastic limit after the whole of the rope elasticity due 
to the lay has been taken out of the aluminium 
sheath. The shorter the lay the more rope elasticity, 
but also the longer are the individual wires of the 
conducting sheath and their electrical resistance is 
slightly higher. 

The design of a compound conductor is therefore a 
compromise between a short lay of the aluminium 
wires allowing the steel core to take a greater pro- 
portion of the load and a long lay giving less electrical 
resistance and less cost. 

The choice of lay, the accuracy of manufacture, and 
the quality of material are all essential to produce a 
sound conductor, but this quality will be nullified 
unless the same care is given to the erection of the 
conductor as is given to its manufacture. 


TEMPERATURE DURING ERECTION. 


Owing to the conducter being made of two dis- 
similar metals the effect of temperature, during 
erection, becomes of the greatest importance. 

Consider a conductor which has been largely used 
for the high-voltage overhead lines of the grid, 
namely, 0-175 square inch section (copper equivalent), 
consisting of 30/0-11 aluminium wires in two layers 
round a core of 7/0-11 steel wires. This conductor is 
designed to carry @ normal load of 3000 Ib. 

Assume the conductor to be tensioned for a sag at 
a temperature of 60 deg. Fah., the ends being held in 
suitable anchor clamps and strung on poles. The 
steel and aluminium are then pulled up as a single 
conductor to a tension of 3000 lb. 

From the foregoing discussion it seems reasonable 
to assume that the aluminium sheath can slide over 
the steel core. It is also assumed that there is no 
elasticity in the aluminium or in the steel due to the 
effect of stranding. On these two assumptions the 
total tension of 3000 lb. will be shared so that the 
steel core carries 1300 lb. and the aluminium 1700 lb. 

In fact, however, with a properly stranded cable 
and a reasonably short lay, there is a spring effect 
which decreases the tension in the aluminium strands 
and, consequently, increases the tension in the steel. 
This effect cannot readily be calculated and it is 
therefore quite a practical thing to consider the effect 
it gives only as a factor of safety on the calculations. 

Next assume that the temperature falls to 20 deg. 
Fah. The effect will be to increase the tension in the 
whole conductor. The tension in the aluminium, 
owing to its greater contraction, will increase more 
than the tension in the steel. On the other hand, 
should the temperature increase to 120 deg. Fah. the 
opposite effect will occur, and the tension in the whole 
line will decrease, but the proportion of load carried 
by the steel over the aluminium will increase. 

From the above considerations it is clear that the 
temperature at which the line is erected is a matter of 
great importance. For instance, if it were necessary 
to erect the line at a high temperature, say, 100 deg. 
Fah., the sag being adjusted correctly for this tem- 
perature, should the line be then cooled down to, 
say, 20 deg. Fah., although the tension due to correct 
sagging in the whole conductor will have its proper 
value, the tension in the aluminium will be sub- 
stantially greater than if the line were erected at 
60 deg. Fah., and it may well happen that the tension 
will reach a dangerous point. It follows, therefore, 
that a line erected at this high temperature must have 
a larger normal sag than if erected at a lower tem- 
perature if the tension in the aluminium is to be kept 
to a particular maximum figure. 

Again, if the line be erected at a low temperature, 
the temperature subsequently rising to a high figure. 
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it is possible that the steel will carry almost the 
whole of the load. 

The foregoing conditions will not be brought 
to light unless the loadings and effects of temperature 
on the two metals are treated separately rather than 
basing the calculations on certain ‘ equivalent ”’ 
characteristics assumed to be possessed by the con- 
ductor as a whole. 

When it is necessary to erect lines at a high tem- 
perature, in tensioning the line it would be advan- 
tageous to fit separate clamps to the aluminium 
strands and to the steel core in such a way that 
each could be tensioned separately so that the tension 
in steel and aluminium could be adjusted before the 
anchor clamp is attached. 


DESIGN OF A LINE. 


From these general considerations it seems certain 
that in a properly erected line the elastic limit of 
neither the aluminium nor the steel must ever be 
exceeded, and a rather complicated investigation 
is involved in ascertaining the correct tensions so 
that this end may be achieved. 

The proper procedure is to design the line so that 
the elastic limit is never reached either in the 
aluminium or in the steel, and to achieve this the 
method of calculation described gives good practical 
results. To show the figures that may be reached 
three tables are given for three different sizes of 
conductors in common use, 

These tables show the calculated total tension 
loading in the whole conductor and the division of 
the loading as between steel and aluminium when 
the conductor is cut off and erected at 122 deg., 
40 deg., and 22 deg. Fah. In addition to the tensions 
at the time of erection the tables show the tension 
at subsequent changes in temperatures and loadings. 

The method is empirical as all methods must be 
when such a complicated structure as a compound 
conductor is considered, but the results are practical. 
In general, the results will show the desirability of a 
lower total loading than that given by the more 
usual method of considering the conductor as a 
homogeneous whole. 

Table I. for the 0-175 square inch conductor 
shows that if erected at the normal temperature of 
40 deg. Fah. (4-5 deg. Cent.), with a tension of 
3340 lb., the elastic limit of the aluminium may be 
slightly exceeded at the lowest temperature under 
the worst conditions all occurring at once. It is 
exceeded if erected at 122 deg. Fah. 

Table II. for the 0-15 square inch conductor shows 
that the elastic limit of the aluminium is not exceeded 
if the total tension is not above 3150 lb. erected at 
a normal temperature of 40 deg. Fah. (4-5 deg. Cent.). 

Table III. for the 0-10 square inch conductor 
shows that the elastic limit of the aluminium is 
just exceeded under the conditions of maximum 
loading of ice and wind adopted by the Central 
Electricity Board, if erected at the normal tempera- 
ture of 40 deg. Fah. and a total tension of 1500 lb., 
but is considerably exceeded if erected at 122 deg. 
Fah. 

The tables show the advantage of erecting at a 
normal temperature of 40 deg. or 50 deg. Fah., and, 
fortunately, the majority of lines can be, and are, 
erected at this normal temperature in this country. 
In general, if conductors are correctly sagged at the 
proper tension for that temperature, they are safe 
from over-stress. 

It is to be remembered that in these tables, as 
stated above, no account is taken of the elasticity 
of the aluminium sheath and of the steel-core con- 
sidered together as a stranded rope. This elasticity 
is taken as providing a factor of safety for the elas- 
ticity of the wires as given in the tables. 

It should be remembered also that the assumption 
of an aluminium sheath sliding freely on a steel core 
probably gives worse conditions by calculation than 
actually occur in practice at low temperatures with 
the worst conditions of loading, owing to the gripping 
of the sheath on the core as the aluminium shrinks 
with cold. It is believed that the above tables 
indicate the total tension during erection at normal 
temperatures which must not be exceeded. When 
erection takes place at high temperatures, the 
tension of the conductor must be reduced so that the 
final loading at minimum temperature and maximum 
loading does not exceed the elastic limit. 

Under maximum temperature conditions the 
assumption that there is no adhesion as between 
the steel and aluminium strands is very nearly true. 
The aluminium expands at twice the rate of the 
steel, and this additional length must be accommo- 
dated somewhere. It cannot be taken up in length, 
because the steel core and aluminium strands cannot 
move relatively where clamped at the securing 
points, and it must, therefore, be taken up radially. 
Under high-temperature conditions, there will be a 
gradual loosening of the helices of the outer layer 
of aluminium, a lesser loosening on the inner layer 
of aluminium, and no appreciable effect on the steel 
core. 

The loosening of the strands at high summer 
temperature is quite noticeable near the end clamps, 
and it is possible under certain conditions of tempera- 
ture for the outer aluminium layer to be exerting a 
thrust against the clamp. 


Aluminium wire, 30/0-1lin. 
E lastic limit, 4600 Ib. 


TABLE I.*—0-175 Square Inch Conductor (Copper Equivalent), 
900ft. Normal Span. 

Steel wire, 7/0-Llin, 

Elastic limit, 7200 Ib. 








| Whole 
con- 


(A) C ‘ondustor erected at 
122° F. (50°C.) : 
(a) Conditions at 122° F. 
(b) Conditions in still air 
OOF Bia ae. 
(c) Conditions in still air, 
no ice at 22° F, 
(d) Conditions with max.} 
ice and wind nae 
at 22° F.. 7 
(B) Conductor erected at 
40° F. (4-5°C.): 
(a) Conditions at 40° F... 
(6) Conditions at 122° F.. 
(c) Conditions in still air, 
no ire at 22° F. P 
(d) Conditions with max. 
ice and wind tices 
at 22° F.. 


2620 
3400 


3670 
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3340 
2600 


3600 


7930 


(C) ¢ wa erected at 22° 
. (—5-5° C.) in still 
air with noice : 

(a) Conditions in still air| 
and no ice at 22° F. 
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ice aad wind sesie 

at 22°F. . 

(c) Conditions in still air| 
at 40° F. aad 
(d) Conditions at 122°F.. ‘| 





3690 





7975 


3440 
2625 


Aluminium wire, 30/0-102in. 
Elastic limit, 3790 lb. 


(A) Conductor erected at 
122° F. (50° C.): 

(a) Conditions at 122°F...| 

(6) Conditions in still * 

| 





1820 
at 40°F 2460 
(ce) Conditions in still air, 
no ice at 22° F ve 
(d) Conditions with max. 
ice and wind cae. 
at 22° F, 


2680 


5410 
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| Tension i in pounds. 
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core, pium 
sheath. 
ak eee 8 
| 1100 | 1520 
| 852} 2548 | 
800 2870 
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| 2605 | 5350 
CPS STAIR TS 
1410 | 1930 | 
1775 825 
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| 3200 | 4730 
Banat Binieades 
| 1560 | 2130 
| 
| 3365 4610 
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| 1580] 1860 | 
| 1818 807 | 
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Sag, 
feet. 
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59 
2-00 





Tate [1.*—0-15 Square Inch Conductor (Copper Equivalent), 
700ft. Span. 


Steel wire, 7/0-102in. 


Elastic limit, 6160 
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1920 
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(B') C pj pret 7m at 
40° F. (4 

(a) Condisione at ee F. in} 
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(6) Conditions in still air 
at 122° 

(c) Conditions in stiil air, 
no ice at 22° F. 

(d) Conditions with max, 
ice and wind porn 
at 22°F. ee -s 
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(B*) Conductor erected at 
40° F, (4-5°C,): 

(a) Conditions at 40° F. in 

atillair .. 3150 

(d) Cone in still air at 

122° F. 2140 

(c) Oentilans in still air, 
no ice at 22°F 

(d) Conditions with max. 

ice and wind pata 

at 22°F. , reteg- 


3510 


6140 
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2140 


2480 | 3660 





(C) Conductor erected at 
20° F. (—65-5° C.) in 
still air with no ice : 

(a) Conditions in still air, 
and no ice at 22° F. 

(b) Conditions with max. 
ice and wind ge 
at 22°F, . 

(c) marry oy in still air 
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(d) Conditions at 122° F 1830 
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2290 
1160 
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11-1 


15-7 


12-1 
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O/t. Span. 
Aluminium wire, 6/0-186in. 
Elastic limit, 2600 Ib. 
(A) Conductor erected at, 
122° F. (50°C.) : 
(a) Conditions at 122°F.. 
(6) Conditions in still air at 


(c) Conditions in still air, 
no ice at 22° F. --| 1705 

(d) Conditions with max. 
ice and wind — 
at 22°F. . 


Tabi I11.*—0-10 Square Inch Conductor (Copper Equivalent), 
60 


Steel wire, 7/0-062in. 
Elastic limit, 2280 Ib. 


1480 


2946 





Conductor erected at 
40° F. (4-5°C.): 

(a) Conditions at 40°F. .. 
(6) Conditions at 122°F.. 
(c) Conditions in still air, 
no ice at 22° F. 

(d) Conditions with max. 
ice and wind rece 

at 22°F 


(B) 


1500 
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1690 





(C) Conductor erected at) 
22° F. (—5-5° C.) in 
still air with no ice : 

(a) Conditions in still air 

and no ice at 22° F. 
(b) Conditions with max. 
ice and wind loading 
at 22°F. oe 
(c) Conditions in still air 
40° F. 


1705 
«+| 3770 


1505 
985 





(d) Conditions at 122° F.. 
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445 1245 
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If the initial tensioning is too high, especially 


loadings. 


* Tension in pounds in aluminium sheath and in steel core, 

S arcn as @ whole, to produce, at normal and 
rature during erection, the says tabulated and 
sags at subsequent changes in temperatures and 


if stringing takes place at a high temperature, the 
aluminium will, at low temperature and maximum 
loading, be stressed beyond its elastic limit. On 
the other hand, if stringing takes place at a low 
temperature, there may be a transference of the 
whole of the load to the steel when the temperature 
increases. It is true that the steel is well able to 
carry this load, but the sag will be increased and 
the ground clearance encroached upon. To restore 
the ground clearance by re-sagging is merely to 
invite trouble, and there is no remedy. It is essential 
to erect the conductor in the first place at the correct 
tension. 

The fundamental condition to be observed 
therefore, to keep within the elastic limit of both 
materials under maximum working loads and at all 
temperatures. 

This proposed method of calculation suggested 
here is, obviously, empirical, but it gives results 
which are practical, and it has the merit of being 
simple. 

The weakest parts of a line and the places where 
failure of the conductor is most likely to occur are 
at the points of suspension and anchorage. The 
fittings used for this purpose should be designed 
so that the conductor is not deformed or damaged 
by local pressure. Many fittings in common use 
deform the conductor and open the strands so that 
water can penetrate to the core. 

An anchor clamp should be designed so as to take 
the straight conductor without bending or deforming 
it. The steel core and the aluminium sheath must be 
gripped separately. All the wires should be gripped 
individually. After having clamped the steel core 
in position it should be possible to place the ends of 
the aluminium wires so that they butt against a 
solid shoulder, thus preventing longitudinal creepage 
of the aluminium wires after these have been finally 
secured in the clamp. Locking devices should be 
provided to prevent loosening of the clamp due to 
the swing or vibration of the conductor. The by-pass 
connection should be attached to the anchor side 
of the clamp and not to the line. The tensile strength 
of the clamp must not be less than 95 per cent. of 
that of the conductor, and the electrical conductivity 
not less than that of the conductor, and these 
characteristics must not be impaired by weather 
conditions. 

A suspension clamp should be designed so that 
the conductor as a whole is gripped without any 
opening up or deformation of the strands taking 
place when securing the conductor in the clamp. 
The clamp should be made to slip at a predetermined 
tension on the conductor. 

In so expensive a construction as a steel-aluminium 
line very special care is called for to ensure that 
the vital matters of good fittings and skilful and 
accurate workmanship are given the attention 
they merit. 


1s, 


CARE IN THE FIELD. 


It is, perhaps, doubtful if sufficient importance 
is always given to the handling of the conductor 
in the field where at least as much care is needed 
as is habitually given when laying and jointing 
underground cables. The conductor must be treated 
in the same way as any other delicate engineering 
structure, great care being used in unwinding it 
from the drums and in running out the conductor, 
in stringing, and in tensioning. Particular attention 
must also be paid to the accurate fitting of terminal, 
suspension, and other clamps, as well as to the proper 
making of all joints, both for mechanical and elec- 
trical purposes, and the same quality of workmanship 
and of supervision is required for overhead conductors 
as for the laying and jointing of underground cables. 








BOOKS OF REFERENCE. 





Specification: For Architects, Surveyors, Civil _— 
neers, and for all Interested in Building. Edited by F 
Chatterton, F.R.I.B.A. London: The Architectural 
Press, 9, Queen Anne’s-gate, S.W.1. Price 10s. 6d. net.- 
By those for whom this volume is produced, this—the 
thirty-sixth edition—will be found full of interesting and 
valuable information. The special articles this year are 
** Town Halls,” by C. Cowles Voysey ; “‘ Dental Hospitals,” 
by J. H. Wallace ; ; ‘* Downpipes and Gutters,” by W. C 
Andrews; “Sports Grounds, Pavilions, and Seanda,” 
by C. W. Glover ; ; and “ Public Abattoirs,” by J. Castley. 
Amongst the new material will be found five selected 
information sheets from the Architects Journal, relating 
to school seating, domestic refrigerators, comparative 
weights of various types of external wall, plumbing 
fixtures, and theatre seating. New articles have been 
embodied i in the appropriate sections on “‘ Slump Test for 
Concrete,” ‘“ Aluminium,” ‘“ One-pipe System of Sani- 
tation,’ and ‘“‘ Heat Losses in Buildings.”” The chapters 
on “ Hand Power Lifts,” ‘‘ Concrete in Road Construc- 
tion,” and ‘Automatic Heat Control,” have been 
re-written. The usual distinctive finish is given to the 
book by the beautifully colour-printed folders and adver- 
tisement pages. The whole work retains its previous 
high standard of excellence, and the Editor is to be con- 
gratulated upon having once again produced a volume of 
definite value to the large section of industry for which 





it caters. 
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Leipzig Technical Fair. 


No. 


'(YHE improved outlook in world trade is well 

reflected at the Leipzig Technical Fair, which, on 
Sunday last, March 4th, was officially opened by Dr. 
Goebbels, the German Minister of Propaganda. It 
will remain open until Sunday, March 11th. In his 
address, Dr. Goebbels referred to the reduction in 
the unemployment figures and the improvement in 
general industry, particularly the building trades. 
An indication of the results of the new regime is 
furnished, it is claimed, by the fact that this year 
some 30 per cent. more firms are exhibiting at the 
Fair than last year, while the number of exhibitors 
in the machine tool section has increased by 50 per 
cent. Compared with 1933, the space occupied has 
increased by over 210,000 square feet. Some new 
features include a special section devoted to the 
development of machine tools, which embraces pre- 
war times up to the present day, while two special 
halls have been set aside for exhibits by German 
inventors. There is also a large section devoted to 
roadmaking machinery. 


MacHINE Toot DEVELOPMENTS. 


Without doubt the particular section of the Fair 
which is of the greatest interest to our readers is the 
comprehensive display of machine tools arranged by 
the German Machine Tool Manufacturers’ Association. 
As in previous years we propose to deal briefly with 
some of the more noteworthy exhibits in that section, 
but our review will of necessity be shorter than those 
of previous years, having in view the fact that the 


FIG. 1—DOUBLE-TUP FORGING HAMMER—BECHE 


leading German makers will, it is expected, be 
represented at the Olympia Machine Tool Exhibition, 
which is to be held in London in November next. 
Visitors to Leipzig will find considerable assistance 
from the well-prepared catalogue in English, which, 
however, excellent as it is, still lacks details of the 
exhibits. The small six-language machine tool 
dictionary which has been prepared and published by 
the Maschinen Schau G.m.b.H., of Berlin, will also 
by very useful to visitors. 


FORGING AND PUNCHING. 


We propose in this first article to review some of the 
more recent developments in forging and punching 
processes which are illustrated by Leipzig Fair 
exhibits. This field, we may recall, was covered by 
Dr.-Ing. H. Haake V.D.I., of Hamburg, in the lecture 
which he gave before the Engineers’ German Circle on 
February 5th last, on ‘**Modern Heavy Machine 
Tools and their Use,’’ and we are indebted to him, 
through the Leipzig International Industries Fair 
authorities who co-operated in the arrangements 
for that lecture, for notes and illustrations on which 
this article has in part been based. 

It is claimed by some that for swaging the 
power hammer is more suitable than the power 
press, since the impact of the tup with the 
anvil when striking always has an effect, however 
great the resistance of the working piece may be, 
whilst a press cannot go beyond its maximum 
pressure. The hammer, however, is at some dis- 
advantage on account of the fact that it requires 
heavy foundations and that it transmits vibration to 
its surroundings. We illustrate in Fig. 1 a hammer 
similar to one shown by Béché and Grohs, of Hiickes- 
wagen, Rhineland, which has been designed to do 








:. 


away with both these disadvantages. This double- 
acting swaging hammer is fitted with two tups. The 
upper one is actuated in the usual way by steam or 
compressed air, whilst the lower is connected to 
it by two steel bands running over loose pulleys, 
which move it counterwise to the upper tup. 
The velocity of both is the same, and they impart 
their impact force to the working piece freely in 
space. The frame has, therefore, only to take up 
the forces necessary for driving and for guiding the 
tups, whilst the foundations need not be larger than 
those required for a press, as no anvil block is required. 
This design was shown for the first time at the last 
Leipzig Spring Fair and was referred to in our issue 
of March 24th, 1933. The new model—see Fig. 1— 
shows the latest design of frame, built up of steel 
plates, welded together. The actual hammer we 
illustrate is used for the manufacture of crank 
shafts for motor cars; the stroke of each ram 
is 17}in., totalling 35}in., and the impact force is 
about 58,000 ft.-lb., which, it is claimed, is about 
equivalent to that of a single-acting hammer having a 
falling weight of 3} tons. 

Some interesting new machines are shown in the 
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FiG. 2—DEEP DRAWING PRESS—PELS 


sections devoted to shearing, straightening, and 
nibbling. An outstanding feature, especially in the 
machines designed and constructed by Henry Pels 
and Co., is the use of built-up steel plates instead of 
the more usual cast iron or steel frames. 

In the manufacture of sheets, for instance, long, 
clean cuts, either in the vertical or at an angle to the 
surface, are required, and- this is a problem upon 
which much care has already been bestowed. A 
modern shearing machine has been designed for 
cutting sheets up to 52ft. 6in. in length, 7ft. 10}in. 
wide, and in. thick, and is shown at Leipzig. 
Even with angular cuts, the maximum angle being 
45 deg., the sheet always remains in a horizontal 
position. Either straight strips or curves may be 
cut. The machine is driven by a reversing motor, 
so that the shears can cut in either direction. The 
various operations are effected by special motors 
and controlled by press buttons. The cutting speed 
is 19ft. 8in. per minute, with straight cuts and thin 
sheets. With thicker sheets it is 13ft. lfin., and with 
curves 6ft. 63in. 

A new straightening press designed for straighten- 
ing gusset sheets or other multiple-cornered or round 
pieces, is also exhibited. Its action is similar to that 
employed in the straightening of large sheets by 
roller straightening machines. The piece to be 
straightened passes transversely through the blocks 
with an undulating movement. On its passage it is 








alternately subjected to tension and compression, 
so that it is accurately straightened without its 
surface being in any way damaged. The operation 
only takes a few minutes, as the press ram with the 
straightening dies makes about thirty-five strokes 
per minute. With suitably shaped dies, profile 
sections may also be straightened. 

A new nibbling and plate-splitting shearing 
machine for either straight or curved cuts: is also 
shown. In this machine the cutter is very short, so 
that holes of any desired shape may be cut out of the 
middle of sheets without preliminary punching. With 
sheets of a greater thickness than tin., a punching 











FiG. 3—SHEET HOLDER--PELS 


tool is used for cutting. The cutter head is fitted 
with a swivelling arrangement. 

In Fig. 2 we illustrate a deep drawing press by 
Henry Pels, which embodies a new design of hydraulic 
sheet holder, illustrated in Fig. 3. When drawing 
seamless hollow pieces from thin sheets, especially in 
large sizes, some pressure must be exerted on the 
sheet in order to prevent it warping, while the draw- 
ing operation is taking place. Pressure may be 
applied by an arrangement of cams and levers, by 
springs, or by compressed air. Springs have been 
found to be only suitable for small depths, because 
the pressure of the spring changes while it is being 
compressed. A considerable advance was made when 
the compressed air holder was introduced, but with 
this holder a small compressor was needed. The 
latest design is hydraulically operated, which makes 
the compressor superfluous. The holder—see Fig. 3— 
is connected to an oil pressure piston. As the ram 
on its down stroke presses it down, it must force oil 
out of the pressure cylinder through adjustable, 
spring-loaded pressure valves. In this way the pres- 
sure, the makers claim, is evenly distributed over the 














Fic. 4—STANDARD PUNCHES AND DiE ELEMENTS- 
ZEISS - IKON 


whole stroke, and the desired amount of pressure can 
be altered by adjusting the nut A. On its up stroke 
the ram returns the sheet holder with it, by means of 
the rods B into its original position. The operating 
oil then flows back through suction valves under 
spring pressure into the cylinder and the completed 
working piece is at the same time discharged. 
Among other interesting press exhibits are those 
of the firm of L. Schuler A.G., Géppingen. This firm 
has lately been providing its excentric presses with a 
rigidity diagram, showing the elasticity of the body 
of the machine up to a stress of 25 per cent. above 
the normal, which elasticity is guaranteed within 
certain limits. The rigidity of a press has a great 
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influence on the accurate working and wear of the 
tools, which get out of line with each other if the 
body of the machine gives. The firm of Erdmann 
Kircheis, of Aue, Saxony, shows an improved type 
of zig-zag press in which minute inaccuracies in 
the dividing out of a pattern on embossed sheets 
can be allowed for in the punching operation by 
means of special stop pins. In Germany con- 
siderable standardisation has taken place during 
recent years in the design and construction of cutting 
and punching tools. These standard tools and their 
separate parts are made in series by the firm of Zeiss- 
Ikon, of Dresden, both for its own use and for the 
trade. Lately the firm has taken up the manufacture 
of cutting and punching frames for very long and 
narrow pieces, and also a special adapting frame, 
shown in Fig. 4. The standard parts are prepared 
by Zeiss-I[kon up to the point that only the cutting 
and punching elements themselves have to be fitted 
and the form made. All the surfaces are ground 
strictly parallel with the greatest accuracy, the guide 
columns are hardened and ground, and can be inter- 
changed without trouble. By this means any par- 
ticular tool may be built up from the individual 
elements. The adapting frame shown in Fig. 4 is 
provided with columns for accurate alignment, 
which renders accuracy of the work and the life of the 
tool independent of the condition of the press to which 
it is fitted. By means of simple clamping devices 
the required standard tools are fastened to the bed 
plate of the press and ram head of the adapting frame, 
so that only one frame is required for various pfir- 
poses. The clamping of the various tools for bending, 
stamping, or drawing can be done easily and quickly, 
it is claimed, even by an unskilled operator. 
(To be continued.) 








The Institute of Metals. 
No. I. 


THE twenty-sixth annual general meeting of the 
Institute of Metals opened in London on March 
7th, when the retiring President, Sir Henry Fowler, 
inducted the incoming President, Dr. H. Moore, 
into the chair. The secretary then presented the 
Report of Council for the past year, a period that 
was specially notable, both for the celebration of 
the twenty-fifth anniversary of the Institute’s 
formation, and the setting up of improved methods 
of publication. 

The Council reports that the Institute ended 
another year of the long-continued industrial depres- 
sion with a slight reduction in its membership and 
financial resources. On December 31st, 1933, the 
names of 122 original members were included in the 
total of 2038 ordinary members. On December 3lst, 
1908—-the end of the Institute’s first year—the 
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original members numbered 355. In 1933, 133 
members and students were elected, a figure that 
compares with 120 in 1932, and 205 in 1931. 

To commemorate the twenty-fifth anniversary 
of the Institute’s foundation, the original members 
contributed the sum of £525 to a “‘ Fund in connection 
with the Silver Jubilee.”” Subsequently, additional 
contributions, totalling £144 2s., were received from 
other members who desired to be associated with 
the fund. As the fund was established since the end 
of the last financial year, it is not referred to in the 
accounts which follow the Treasurer’s report. The 
fund is still open. 

The past year saw considerable activity in connec- 
tion with the Institute’s publications. In response 
to suggestions made by members, the Council 
arranged for advance copies of papers to be printed 
in the Monthly Journal. It is hoped by the Council 
that the new method of publication will be generally 
appreciated by the members, and will result in 
better discussions, since, in many cases, members 
will receive papers some months earlier than would 
have been possible under the old system. 

During the past year nearly 3000 books and 
periodicals were lent to members ; 85 new text-books 
were acquired. The number of members visiting 
the library increased considerably. 

The new President then delivered his address. 

: (To be continued.) 








An Automatic Electric Boiler Plant. 


We recently inspected an automatic electric boiler 
plant installed in the premises of John Wallace 
(Sausagemakers), Ltd., Oswald-street, Glasgow. In this 
factory, low-pressure steam is required for boiling various 
products in jacketted pans, a plentiful supply of hot water 
is essential for cooking and other purposes, and sections 
of the building have to be heated during the winter months. 
After consideration of various schemes, it was finally 
decided to install a Bastian and Allen electrical boiler of 
the 440-volt, three-phase electrode type and 350 kW 
capacity, designed to generate 1100 Ib. of steam per hour 
at 40 lb. per square inch. The plant, which we illustrate 
above, has been in commission since June, 1933, and we 
are informed that no major or minor difficulties have arisen 
to interfere with its daily operation. 


ConTROL ARRANGEMENTS. 


The control of the boiler is practically automatic. A 
time clock operates a contactor on the main switch, and 
thus electric current is supplied to the electrodes, the feed 
pump, and other accessories. The feed pump automatically 
starts up and continues to supply feed water to the boiler 
until a pressure of 41 Ib. is attained. Then by the action 
of a pressure control device, the pump switch is tripped, 
and no further feed water is supplied until the pressure 
falls to under 38 lb. 

In order to avoid blowing off when the demand for steam 





is suddenly diminished, a further pressure control device is 
placed adjacent to the safety valve, and is set at 15 lb. 
below the actual safety valve setting. It operates a 
magnetic blow-down valve, and permits of the discharge 
of water direct to the feed tank, thereby lowering the level 
of immersion of the electrodes and establishing equilibrium 
between the rate of evaporation and steam requirements. 
The boiler is thus automatic in that it adjusts itself to the 
momentary demand for steam, maintains the steam pres- 
sure for which it has been set, and regulates the electric 
supply at the required amperage, irrespective of variations 
in feed water temperature and other changing conditions. 

The requirements of the factory call for 500 gallons of 
water at a temperature of 180 deg. Fah. at 7.30 a.m., a 
supply of steam for cooking, and during the winter 
months for heating the offices and other sections of the 
premises. The boiler-room is situated in the basement, 
and the arrangement of the plant, with the exception of 
the transformer house and main switchboard, is clearly 
shown on the accompanying engraving. In the centre is 
the steam boiler, with is 6ft. 8in. high by 2ft. 6in. diameter 
over the lagging. The motor-driven feed pump and the 
feed tank are at the rear, while on the left is the main 
switch and the electrical automatic control relay with the 
time clock. 

On the right of the boiler will be seen the steam calo- 
rifier, which acts as storage for the hot water for cooking 
and other domestic requirements. It has a capacity of 
500 gallons, is heated at night by steam from the boiler, 
and is equipped with thermostat controls on the steam 
supply pipe, and also direct to the main switchgear. The 
building is heated by the vacuum steam heatmg system. 
The vacuum pump, also automatically controlled, will be 
seen on the extreme right. It is of the ‘ Vampire” 
pattern, and was supplied by Drysdale and Co., Ltd., of 
Yoker. 


OPERATING CONDITIONS. 

The actual cycle of operation is as follows :—The time 
switch allows the boiler controls to operate the pump 
switch, supplying water to the boiler, immersing the 
electrodes so that the current flows and steam is raised. 
The steam passes to the steam calorifier and heats the 
water within it to about 180 deg. Fah. by the time the 
factory starts. Low-pressure steam is supplied to the six 
jacketted boiling pans, which are in use intermittently. 

In winter time a special heating valve is left on so that, 
in addition to allowing steam to pass to the calorifier, steam 
also flows to the heating system, and so warms the offices 
and other sections of the building. This means, of course, 
that in winter the load at which the boiler control is set 
is higher than it is in summer, but except for this altera- 
tion, the load control is left at a standard setting and the 
remaining boiler controls automatically compensate the 
load for the changing demand for steam. Incidentally, 
there is no attendant required, and the plant operates 
automatically throughout the day until it is shut down by 
the time clock. 

The charts, which we do not produce, show that the 
power factor on the whole plant and the load on the boiler 
itself are of considerable interest. The power factor chart 
indicates that during the luncheon hour, when the boiler 
is off, but that of the motors for the refrigerating plant 
and elevator, also partial lighting, is on, the factor falls 
to about 0-65, but with the boiler in commission it 
increases to well over 0-9. The load chart also shows 
the operation of the boiler controls to meet a 
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fluctuating and a continuous demand for steam. 
It was taken on the busiest day of the week, and as 
normally happens, the boiler was shut down during the 
luncheon hour, which may vary a quarter of an hour or 
so, depending upon what is being cooked and the state of 
the advancement of the cooking. On that particular day, 
the boiling pans were required immediately after luncheon, 
so that they were, for the periods shown on the chart, 
supplied at the set load of the boiler; consequently, the 
full maximum demand was reached. It will be clear from 
this that if payment for electricity is on the maximum 
recorded demand, it would probably be cheaper to keep 
the boiler in commission during the luncheon hour. 

The plant we have described was designed by Mr. R. A. 
Raphael, M.I. Mech. E., of 166, Buchanan-street, Glasgow, 
and the contract was executed under his direction by 
J. L. Saunders and Co., Ltd., of Glasgow, the electric 
boiler and equipment being supplied by Bastian and Allen, 
Ltd., of London and Glasgow. 








SIXTY YEARS AGO. 


THe improvement in the design, the material, and the 
operation of boilers, combined with periodic and expert 
examination, has made serious boiler explosions in this 
country very rare occurrences. Sixty years ago they 
were more common, but such an accident as that which 
killed twelve people outright and injured more or less 
seriously a score more at Blackburn on March 2nd, 1874, 
was very exceptional. Two Lancashire boilers with 
Galloway tubes were involved. They were situated in 
a building at one end of a large spinning mill, with the 
engine adjacent to them and the chimney shaft close 
alongside. Not only were both of the boilers utterly 
destroyed, but parts of them—one, it is believed, carrying 
the son of one of the owners with it—were thrown through 
the mill buildings. ‘‘ The scene,’’ we wrote in our issue 
of March 6th, 1874, “ defies description, being one mass of 
stones, bricks, machinery, pipes, girders, concrete, 
asphalte, &c. The boiler-house, as may be imagined, is 
one mass of ruins, fittings, and portions of the boiler and 
economisers being scattered about in all directions. 


Oil-Electric Ferry 


> 


HE two oil-electric paddle ferry boats recently com- 

pleted by William Denny and Bros., Ltd., at Dum- 
barton, for passenger and motor vehicle traffic between 
North and South Queensferry, on the Firth of Forth, one 
of which is illustrated herewith, are of interest, not only 
because they are the first boats of their kind to be built 
in this country, but also because they are all-welded 
vessels. Reference to this fact was made at the recent 
annual meeting of the British Corporation Register, to 
which we referred in last week’s issue. 

In designing these special vessels attention had to be paid 
to their operating conditions, and although end loading 
and discharging is generally to be preferred, it was decided 
to adopt the side loading principle. Again, the limited 
loaded draught of 4ft. 3in. almost ruled out the propeller 
drive, with the result that side paddles were adopted. 
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Boats. 


In the centre of the deck, between the gangways, is a 20ft. 
electric turntable, while for berthing purposes two elec- 
trically operated capstans are provided. 

The hulls are double-ended and carry a rudder at each 
end, the rudder not in use being held in the fore-and-aft 
position by an electrically controlled locking pin worked 
from the navigating bridge. 


WELDED ConstrRuCcTION Derralrts. 


By employing electric welding instead of riveted con 
struction it became possible to build the hulls in large 
sections in the welding shed, and by making use of the 
largest sizes of plates to effect the maximum economy in 
material. All the flanged floor plates, intercostals, and 
engine seatings were welded directly to the hull, no angle 
connections being fitted. The frames and beams are ot 





The engine-house is also completely destroyed, only one 
wall remaining erect. It is a singular circumstance that 
although this wall is considerably shaken, the glass in 
two large windows is uninjured. The engines are rendered 
quite useless, the several parts being twisted and broken 
in a most peculiar manner. The chimney, which abuts 











on the engine and boiler-houses, is entirely uninjured, 
although it is surrounded by debris of every description. 
The Liverpool and Leeds Canal, in close proximity to 
the mill, was so filled with rubbish that it was rendered 
impassable for boats.’ And so on. No description could 
more strongly enforce the fact that heated water in 
an enclosed vessel is a high explosive, and should be 
treated with becoming respect. At the time we wrote 
the cause of the explosion was unknown, but we noted 
with satisfaction that Sir William Fairbairn—the greatest 
authority on the stréngth of materials of his day—had 
been requested to report upon the disaster. We also 
reported that Messrs. W. and J. Yates, of Blackburn, who 
made the boilers, imtended to remove all the fragments 
to their works and put them together again as far as 
possible in their original positions with a view to throwing 
light upon the accident. Several months passed before 
we returned to the subject. On April 24th, we printed 
the report of Mr. Lavington E. Fletcher, of the Manchester 
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With independent electric drive they give the advantage of 
very easy manceuvring. As the vessels will be in con- 
tinuous service throughout the year with only one period 
of withdrawal for survey, no atte mpt was made to lighten 
scantlings, and all parts of the hull structure which have 
to sustain rolling loads were designed with a good margin 
of strength. 

The principal dimensions of these two ferry boats, the 
* Robert the Bruce” and ‘* Queen Margaret,” are as 
follows :—Overall length, 149ft.; breadth moulded, 28ft.; 
depth moulded, 7ft. 10in.; breadth over sponsons, 
47ft. Sin. The full output of 400 B.H.P. gives a speed of 
about 10 knots. Although they are about the same size, 
the ** Robert the Bruce ” is designed for carrying about 
500 persons in addition to vehicular traffic, whilst the 
“Queen Margaret’ has accommodation for only 200 
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ordinary angle section and the beams were fitted in one 
length the entire width of the sponsons where possible. 
A good deal of work was completed in the shed before 
erection. The heaviest panel was the bottom shell, con- 
taining the main engine seatings, which has a width of 
24ft. and a length in the fore-and-aft direction of 16ft. 6in. 
The largest panel was one of the completed deck sections, 
which was 46ft. athwartships and 18ft. fore-and-aft. The 
final panel was the navigating bridge complete with the 
bulwarks, the wheel house, and the wing cabs. It was 
lifted on board in one piece after the machinery had been 
installed, its supporting struts having previously been 
fitted into position. 

All the details of construction were carefully considered 
in conjunction with the British Corporation before begin- 
ning the work, and it is of interest to record that the only 
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GENERAL ARRANGEMENT AND SECTIONAL VIEWS OF OIL-ELECTRIC FERRY BOAT 


Steam Users’ Association, and until that number comes 
under the title ‘‘ Sixty Years Ago,’’ we must leave our 
readers in suspense as to the explanation of one of the 
worst boiler explosions in history. 








Nryety men have started work on a bed of coal, varying 
in depth from 6ft, to 10ft., which has been discovered on 
Cornsay Fell, near Tow Law (County Durham), within 
6ft. of the surface. 





persons, which fully meets normal requirements of the 
service for which she is intended. The boats can accept for 
traffic any motor car or goods-carrying vehicle not exceeding 
a loaded weight of 11 tons. As will be seen from the drawing, 
the passenger accommodation is arranged in the poop and 
the accommodation for the officers and the crew in the fore- 
castle, leaving the whole of the main deck for vehicles. 
There is a double motor car gangway on either side. The 
gangways are electrically operated and when not required 
they can be hinged up so as to form part of the bulwarks. 





major alteration made to the original proposals was the 
increase in the size of one of the pre-constructed sections. 
The benefits which were obtained by completing as much 
work as possible in the welding bay were so great that a 
certain amount of inconvenience in handling large sections 
was accepted, in view of the other advantages gained. We 
may state that throughout all welding operations Murex 
Cresta electrodes were employed. 
PROPELLING AND AUXILIARY MACHINERY. 
As indicated in our illustrations, there are two main 
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generating sets. Each comprises a 200 B.H.P. ‘ Paxman 
eight-cylinder engine designed to run at 750 r.p.m. 
and working on the four-stroke principle with airless 
injection. The cylinders are 6}in. in diameter with a 
stroke of 10in. The engines are coupled direct to Metro- 
politan-Vickers main and auxiliary generator units. 


There are two propelling motors, designed to run at 
Each motor is 


270 r.p.m. when developing full power. 





Electricity Supply at Downton. 


ALTHOUGH glowing accounts are now often given of the 
electrical service that is being provided by the “ grid” 
throughout the country, it is not difficult to find places 
that are still without a supply, and Downton, Wilts., is 





edge can vary from 18in. to 30in., and the depth from the 
roadway from 18in. to 27in. 

When cutting on the most heavily cambered roads 
the chaasis is tilted in order to ensure the cutting of a 
vertical trench. Another noteworthy feature is that the 
width of the trench cut is between 4in. to 5in., or just 
sufficient to permit a cable to be laid in it without difficulty, 
although, if desired, the cutters and buckets can be made 











ONE OF TWO7GENERATING SETS FOR 


coupled to one paddle shaft through a ‘* Wellman Bibby ”’ 
coupling and chain reduction gearing. The chain gearing, 
which was supplied by Renold and Coventry Chain Com- 
pany, Ltd., drives the paddle wheel at about 45 r.p.m. at 
full power, and the gearing and paddle wheels have been so 
designed as to give good efficiency in either direction of 
rotation. Normally the paddles rotate independently of 
each other in either direction of rotation, thereby facili- 
tating rapid manceuvring. Each propelling motor takes 
its current direct from one main generator, and arrange- 
ments are made so that, in the event of one motor or 
venerator being placed out of commission, both wheels 
can be quickly coupled together by means of a cross 
connecting shaft and coupling and both wheels driven by 
one motor. A safety cut-out switch to prevent overloading 
of the propelling motor under these special conditions is 
provided. There are also counters and gear to indicate 
when the paddles are running at the same speed. 

For general auxiliary services there is the combined 
generating, air compressing, and pumping unit illus- 
trated, which is driven by a Russell Newbery oil engine 
arranged for remote control. It can be stopped and 
started by push buttons at the starting platform. As 
our drawing indicates, all the switches, starters, and 
controllers for the main electrical units are mounted in a 
ventral cubicle in the engine-room. 

The main propelling motor controller hand wheels 
operate in conjunction with the engine telegraphs in such 
a manner that, when the captain on the bridge moves the 
transmitter handles in the direction in which the boat is 
required to move, the pointers on the engine-room receivers 
move in the direction in which the respective controller 
hand wheels must be rotated by the engineer in order to 
carry out correctly the order from the bridge. All the 
interconnecting and isolating switches and overload 
breakers for the two main engine-driven auxiliary excita- 
tion generators and the independent auxiliary generator 
set are mounted on a separate panel in the same cubicle 

SERVICE OPERATING CONDITIONS. 

The present ferry service across the Firth of Forth is 
maintained by one steamer, which sails at hourly intervals 
between 7.30 a.m, and 9 p.m. With the two new oil- 
electric ferry boats which we have described it is proposed 
to maintain an improved service by simultaneous sailings 
from the two sides of the Firth at half-hourly intervals 
between 7.30 a.m. and 11.30 p.m. The service will be a 
seven-day one all the year round, with the exception of 
one month, probably February, when each boat will be 
withdrawn for a fortnight for annual survey and overhaul. 
[t may be pointed out that the ferry service now offered is 
of considerable advantage to road users, as it saves 
distances of from 30 to 50 miles, compared with the Stirling 
route, when proceeding from Edinburgh to towns north of 
the river Forth. 








Gas Supply from Hydro- Electric 
Works. 


THE engineers at the Dantzig electricity supply works, 
departing from other systems for the storage of superfluous 
electrical energy, easily recoverable in the form of elec- 
tricity, have undertaken the transformation of the excess 
energy into the form of transportable gases, which are 
said to command a ready sale. The process employed, 
according to Herr O. Garbe, writing in a recent issue of 
the Kolnische Zeitung, consists in the decomposition of 
water by electrolysis, such as has been carried out for 
many years past in small installations. The three-phase 
current produced at the Dantzig works is first converted 
into direct current by means of rectifiers, and the direct 
current is then applied to water contained in suitable strong 
tanks or reservoirs. Hydrogen is evolved at the negative 
pole and oxygen at the positive pole. Both gases are then 
carefully collected in separate containers. Electrolysis is 
continued until the gases have reached the usual pressure 
of about 150 atmospheres for filling the customary steel 
bottles or cylinders. As water power is used at the 
Dantzig works it is claimed to be possible to produce the 
gases fairly cheaply, namely, at about 0-2 to 0-3 guilder 
per cubic metre. The retail price is 1-5 to 1-6 guilder per 
cubic metre, so that sufficient profit remains. Herr Garbe 
remarks that as hydrogen burns in air or oxygen to water, 
we have here an example of how water, in remote periods, 
will be able to yield the fuel of the future when the coal 
resources have been exhausted. 























FERRY BOAT 


one of them. Some years ago"the Southern Tanning Com- 
pany, the principal power user in the village, installed a 
Robey oil engine to work in parallel with a water wheel 
D.C. generator and obtained power for its own purposes 
and for lighting the village from these sources. As the 
demand for outside lighting grew, the original water wheel- 
driven generator was superseded by a 85-kW Armfield- 


AUXILIARY SET FOR FERRY BOAT 


to increase the width to 6in. Trenches can be cut at the 
rate of 4ft. to 8ft. per minute, and an ideal bed for the 
cable is said to be formed. As the finer earth excavated 
drops to the side of the earth pile at the edge of the 
trench, the cable can readily be covered with this earth 
and the complete filling-in operation can quickly be 
carried out with the remaining earth. The machine can, 





WATER TURBINE 


Brush water turbine alternator set, shown in the left-hand 
illustration above, and was used both to supply A.C. 
motors in the tannery and the village lighting. Further 
increase in the lighting load and a possible increase in the 
industrial demand made it necessary to extend the plant 
in order to provide against shortage of water in times of 
drought and to give a greater supply of power to industrial 
users. The new plant consists of a 160 H.P. “ Brush ” 
four-cylinder opposed oil engine coupled to a Brush 
alternator, shown in the right-hand illustration. The new 
set works either in parallel with the water turbine unit 
or, independently, according to requirements. As the 
ilustration shows, the new unit is very compact, and it is 
worthy of mention that although the photograph from 
which the illustration has been reproduced involved an 
exposure of thirty seconds, there is no trace of vibration : 
in fact, the appearance of the fly-wheel provides the only 
indication that the engine is at work. 








Large High-Frequency Ingots. 


HITHERTO ingots of less than 2 tons in weight only have 
been produced by the high-frequency electric process, 
but Samuel Fox and Co., Ltd., Stocksbridge, Sheffield, 
associated with the United Steel Companies, Ltd., have 
just completed several ingots: of this weight in their 
furnace at Stocksbridge. To widen the application of the 
use of the high-frequency electric process, Samuel Fox 
and Co., Ltd., at the present time are installing a furnace 
capable of producing ingots of 5 tons weight. 








A New Trench Cutting Machine. 


THE machine shown in the accompanying illustration 
has been introduced by Standard Telephones and Cables, 
Ltd., mainly for cutting trenches in grass margins of 
roadways. When travelling on the road, and with the 
digger boom overhung, it will cut trenches to a gauge 
distance from the road edge and to a gauge depth from 
the surface. The depth of the trench relative to the 
roadway surface remains constant, irrespective of varia- 
tions in the height of the margin or footway. The boom 
is made so that hillocks 18in. above the road level can be 
cut when the trench is 27in. below this level, thus giving 





a total trench depth of 45in. The distance from the road 





160 H.P. Ol ENGINE AND GENERATOR 


of course, also cut trenches in land capable of carrying 
its weight, and may be used in open country. 

The four-cylinder Ford engine is similar to that fitted 
to 30 cwt. Ford trucks, and will develop 28 horse-powér 
at 1200 r.p.m. When a trench is being cut, the vehicle 
travels at a crawling or digging speed, but it can be 
transported under its own power at a speed of 12 miles 








TRENCH CUTTING MACHINE 


per hour. Compared with hand labour the machine 
greatly increases the speed of cable-laying, and there is, 
consequently, a considerable reduction in the cost. 








A Universal Excavator. 


A NEW addition has been made to the range of excavators 
manufactured by Ruston-Bucyrus, Ltd., of Lincoln. This 
# cubic yard machine, which is illustrated in the accom- 
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panying engraving, can easily and rapidly be connected 
for use as a shovel, dragline, drag-shovel, shimmer, 
grabbing crane, or crane. According to the type of equip- 
ment it weighs from 7 to 8 tons. Driven by a 30/25 H.P. 
Fordson petrol-parattin engine, the machine will travel 
at 2} m.p.h. on the flat or climb hills as steep as 1 in 4 at 
§ m.p.h. A single control conveniently situated at the 
side of the driver enables the machine to be steered round 
long sweeping curves, or very sharply indeed in short 
turns. The steering mechanism operates through jaw 
clutches and large friction brakes. The main frame of the 
excavator is carried by caterpillar tracks with a clearance 
of l4in. over the ground. The drum bearings, vertical 
swinging and travelling shafts, and the conical swing 
roliers are carried by the revolving frame, which is a 
welded steel structure. From the engine the primary 
drive is taken to the first motion shaft through a duplex 
roller chain. There are only two main shafts. The rear 
shaft carries the hoist drum with its clutch and brake, 
while the forward shaft carries the crowd drum and details 
for the shovel, drag drum, &e. All clutches are of the 





A New Foam Fire Extinguisher. 


WE recently had an opportunity of witnessing some 
demonstrations with a new form of fire-fighting appliance 
for use in cases of oil and spirit conflagrations, which has 
been devised by Merryweather and Sons, of Greenwich. 
It is of the foam-producing type, and is illustrated by the 
accompanying engravings. 

The idea of using foam for extinguishing fires is not, of 
course, new, having been suggested by Laurent in 1906, 
and many experiments have since been made, both in its 
production and the technique of its distribution. Generally 
speaking, an effervescent chemical reaction has been relied 
upon to generate the foam, and the transport and cost of 
the large bulk of the necessary powders has been a severe 
handicap to the system. With the Merryweather appa- 
ratus, which has been named the ** Xhaust-Suds ”’ gene- 
rator, only quite a small quantity of special liquid need 
be carried to the site of the fire, and the foam is produced, 











THREE-EIGHTH CuBIC YARD EXCAVATOR 


internal expanding type. A boom hoist is fitted on the 
forward drum shaft and is operated by means of a jaw 
clutch interconnected with a brake so that when the clutch 
is withdrawn the brake is automatically applied. The 
caterpillar mounting is a part-welded structure with a cast 
steel truck frame. The swing circle embodies a patented 
double external roller path which dispenses with the usual 
centre post and is claimed practically to halve the stresses 
in the revolving frame and truck frame casting. 








A New Machine Vice. 


A DEVELOPMENT of the universal bench vice which we 
described nearly a year ago—to be precise, in our issue of 
May 12th, 1933—which is supplied by E. L. Youngleson, 
Ltd., of 67, Chancery-lane, London, W.C.2, is illustrated 
by the accompanying engraving. 

It is, it will be seen, intended for use on the table of 
machine tools, and has, like its predecessor, the pecu- 
liarity that one of the jaws is bifurcated. Each of these 














NEW MACHINE VICE 


two half-jaws is mounted on a short, stiff vertical neck, 
and can swivel to adapt itself to the contour of the object 
to be gripped, in the same manner as the bench vice 
already described. The jaws can, however, be set parallel 
by means of a key bearing on flats on their shanks. It 
will be noticed that the adjustable jaw has the familiar 
quick-acting movement of most machine vices. 

The body of the vice is made of semi-steel and the wear- 
ing parts of hardened steel. The size at present on the 
market has an opening of about 6in. 











either with hydrant water or with water pumped by a 
fire-engine. The only other requirement is an idle-running 
oil or petrol engine to provide a supply of exhaust gas. 

The essential parts of the apparatus comprise a Venturi 
tube through which the water to be used is passed, so as 
to reduce its pressure head at the restriction of the tube. 
At this point, where the pressure may be as low as about 
10 lb. per square inch, the exhaust gas from the engine 
is blown into the water; that is to say, the apparatus 
produces a back pressure on the engine exhaust of some 
10 Ib. per square inch. The result is that the water passing 
through the Venturi tube is frothed up into a foam of 
bubbles containing the inert exhaust gases. 

In ordinary circumstances such a foam would quickly 














FOAM FIRE EXTINGUISHING APPARATUS vw 


subside, but a special liquid is simultaneously introduced 
with the exhaust gases. It makes a film over the bubbles 
to ensure their persistence. This liquid, of the nature of 
which we were not informed, is poured into the open tank 
at the top of the apparatus, and is pumped into the tube 
by the electrically driven rotary pump below. The motor 
for the pump is worked off the lighting battery of the fire- 
engine, and is equipped with a rheostat to control its 
speed, and consequently the rate at which the solution is 
added to the water. This proportioning determines to 
some extent the substance of the foam. It requires 
1 gallon of the solution to produce 1000 gallons of foam, 
and this is sufficient to supply a l4in. jet for 5 minutes. 
The whole apparatus measures only about 2ft. cube, and 
can be easily accommodated on the tailboard of a fire- 
engine, while it can be readily carried about by two men. 

In the demonstrations which we witnessed at the dock- 
side at Greenwich, there were first set alight some trays 
of petrol—we should judge of about 6 gallons capacity—in 








a wooden corall. The spirit was allowed to blaze until the 
wood was scorching, and then the signal was given to the 
suds brigade to start work. The hose had already been 
laid conveniently to the site, but nothing was running. 

The engine was started, and using water at hydrant 
pressure, the conflagration was put out, according to our 
stop watch, in 24 minutes from the signal. 

At first the fireman directed his jet of foam well up into 
the air and showed that it had considerable substance and 
continuity. He then brought the jet down directly on to 
the fire and quickly subdued it. 

In the next test a large bonfire of wood saturated with 
oil was attacked. We did not take the time on this 
occasion, as the hose was already full of suds, but in a 
very short space of time the fire was extinguished and the 
glowing embers were soon reduced. During these experi- 
ments we would judge the length of hose employed to 
have been about 100ft. 

Subsequently the wooden corall, to which we have 
already referred, was flooded with suds without any fire, 
to show the volume that could be produced. After using 
1 gallon of solution the enclosure, measuring 12ft. by 
10ft. 6in., was flooded to a depth of l4in., representing 
about 900 gallons of foam. 

The persistence of the foam was demonstrated by bail 
ing out some of it in a bucket and using it to extinguish a 


APPARATUS MOUNTED ON FIRE ENGINE 


blaze of methylated spirit—admittedly a difficult kind of 
fire to attack—and by pumping the foam through 500ft. 
of hose convoluted round the yard. When the foam 
emerged from this long journey it appeared to be as 
effective as ever. 








AMERICAN RAIL PURCHASES. 


UnveEr the present U.S. Government regulation system 
a marked reduction in prices of rails has been effected 
by Mr. Eastman, the official ‘‘ co-ordinator” of trans- 
portation, whose duty it is to effect economies and im- 
provement of the railways by co-ordination between 
themselves and with the financial assistance now offered 
by the Government, although the railways are not included 
under the National Recovery Act. With a vast amount of 
deferred maintenance of track, extensive renewals of 
rails, sleepers and ballast are required. Consultations 
with about fifty leading railways showed that an aggregate 
of 850,000 tons of rails was needed, with a maximum of 
100,000 tons for the Pennsylvania and 65,000 tons for the 
Chicago and North-Western. For several years the price 
was held constant at £8 12s. per ton, although before the 
war it was about £6. In 1932 it was reduced to £8 in an 
unsuccessful attempt to increase purchases. For the 
850,000 tons now needed, the four companies making 
heavy rails quoted £7 1ls., while the railways and the 
co-ordinator considered that £7 should be the maximum. 
Eventually a compromise was effected at £7 4s. 6d. 
Annual rail renewals have declined steadily from @ normal 
average of about 2,000,000 tons to 984,000 tons in 1931, 
and only 394,000 tons in 1932, so that the total deficiency 
below norma! was estimated as 3,400,000 tons at the end 
of 1933. During recent years there has been a decided 
tendency towards the use of heavier rails on all main 
line track. The new rails to be purchased by aid of the 
Government loans to the railways (at 4 per cent. interest) 
are to be of five standard weights, with 112 lb. and 
131 Ib. per yard as the most important. All will be of the 
standard sections already adopted by the American Rail- 
way Engineering Association. To facilitate purchases of 
joint bars and fastenings, which are produced by numer- 
ous manufacturers, it is provided that all rails are to 
have bolt holes 2}in. from the end of the rail and uni- 
formly spaced 6$in. between centres, with either four 
or six bolts. It is estimated that rail laying and track 
surfacing will give direct employment to some 30,000 
men by the railways. 








A NICKEL-CAST iron die used in the manufacture of 
steel brake drums gave 40,000 stampings without re- 
dressing. The die, says Steel, contained 3-50 per cent. of 
nickel and 0-50 per cent. of Cr. 
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The Research Laboratories of the 
Institution of Automobile Engineers. 


T is less than three years ago that the Institution of 
| Automobile Engineers began to undertake the task 
of research and standardisation, which it now carries on. 
That the decision to undertake such work was welcomed is 
amply demonstrated by the fact that the number of 
manufacturers supporting the effort has risen during 
the period the Institution’s laboratory has been in exist- 
ence from 24 to 122. In this connection, as was pointed 
out to us on a recent visit, it must be noted that not 
all these manufacturers are concerned with the actual 
making of automobiles or engines. Most of them, in 
fact, produce proprietary articles, auxiliaries, and other 
parts, such as pistons, piston rings, ball bearings, &e. 
In addition to these manufacturers, fourteen operators 
of vehicle fleets have also become affiliated to the Institu- 
tion. The work carried on at the laboratory derives its 
support from three main sources. Besides subscriptions 
from the affiliated manufacturers and operators, grants 
towards the performance of the work are made by the 
Government through the Department of Scientific and 
Industrial Research, and by the Society of Motor Manufac- 
turers and Traders. 

In general, the reports on the various investigations 
carried out are issued only to the affiliated manufac- 
turers and operators, but out of the fourteen so far distri- 
buted two—one on cylinder wear, which we reprinted in 


of an inch. Lest the total wear should influence in any 
way the rate of wear in subsequent tests, comparative 
tests are always taken in sequence so that the total 
wear for the series shall be very small. A third engine— 
this time of the air-cooled variety—is being used to 
study the influence of engine load on wear at high cylinder 
wall temperatures, and in a fourth the influence of the 
composition of fuels on cylinder wall corrosion at low 
operating temperatures is being studied. At the time of 
our visit to the laboratory fuels of various sulphur content 
were undergoing test. Experiments are also to be made 
with this engine with various alcohol and benzole blends. 
In order to determine what acids are present part of the 
exhaust gases from this engine is passed through a water- 
cooled tube, and thus samples of the water in the products 
of combustion are obtained. 

Big-end Bearings.—For the study of loads and tempera- 
tures on big-end bearings a dummy engine is being motored 
at high speeds, the bearing itself being subjected to the 
known inertia of the piston and connecting-rod. The 
weight of the piston can be varied, and there are also 
arrangements for controlling the temperature of the 
bearing. Electrically heated air is circulated through the 
crank case, and temperatures up to about 175 deg. Cent. 
can be maintained to an accuracy of about 2 deg. Cent. 





A special arrangement of thermo-couples allows the 





INTERIOR OF MAIN LABORATORY BUILDING 


our issues of June 23rd and 30th, 1933, and another on 
valve seat wear—have both been of such importance 
and of such general interest as to merit publication. 
Both these reports, it may be added, are likely to be of 
interest to firms interested in other forms of internal 
combustion engines besides those running on petrol. 

The laboratory is situtted in Chiswick. The offices 
and chemical laboratories are placed in a large house 
facing the road, and a large brick building has been 
erected at the bottom of the garden to house the engines 
and other apparatus by the use of which the practical 
researches are carried out. An engraving accompanying 
this article gives an impression of the appearance of the 
interior of this building. 

A large number of investigations are, of course, always 
in hand. Many of them, however, are of a comparatively 
minor character. The four most important researches 
now being carried out are concerned with cylinder wear, 
valve seat wear, limiting loads and temperatures on big- 
end bearings, and the wear and frictional properties of 
brake linings respectively. 

Cylinder Wear.—Although a highly valuable report 
has already been issued dealing with the results of 
researches into the causes of cylinder wear, much work 
yet remains to be done. It will be recalled that one 
of the most important results of the researches so far 
made on this subject has been the establishment of the 
effects of cold cylinder walls and of the corrosion which 
accompanies it. Having determined that much of the 
wear is a result of corrosion, the latter is now being 
investigated in various ways. Four single-cylinder engines 
are being used for the experiments. One is being motored 
at various compression pressures and cylinder wal] tem- 
peratures in order to determine the influence of these 
two factors upon wear in the absence of products of 
combustion. In general, the compression pressures and 
cylinder wall temperatures are maintained at levels 
corresponding to those which would be attained if the 
engine was running under its own power. A second 
engine is running under its own power, and its cylinder 
wall temperature is being kept low—the conditions being 
such as to favour the occurrence of maximum wear— 
and the factors under consideration are the influences 
of mixture strength and mixture temperature. It is 
considered possible that by their influence on combustion 
these factors may affect the rate of corrosion of the 
cylinder. In order that results may be obtained quickly, 
special arrangements have been made for measuring 
very small amounts of wear. Measurements are carried 
out in a cubicle of which the temperature can be accurately 
controlled, and the instruments are capable of determining 
the wear accurately to within the one-ten-thousandth part 








bearing temperature to be measured. Tests of a large 
variety of bearing and crank pin materials, including the 
recently introduced lead bronze, are being made. 

Valve Seat Wear.—In this machine valves and valve 
seat inserts of various materials are being tested. The 
operating temperature of the valve can be controlled to 
within +2 deg. Cent., and accurate methods have been 
devised to measure the sinkage of the valve into its seat 
and to what extent this sinkage is due to seat wear, valve 
wear, or valve distortion. It is, perhaps, not so generally 
realised among engineers, other than those directly con- 
cerned with automobile engines, that the exhaust valve 
throughout most of its working life is at such a high tem- 
perature that it glows red. 

Brake Linings.—At the time of our visit the erection 
of the machine for testing brake linings was not completed, 
though it was expected to be in running order within the 
week. It is so arranged that the temperature and rate 
of energy absorption and rubbing speed are under strict 
control. It does not comprise shoes working in a drum, the 
object being to test only the brake lining itself. A ring 
of the material is so mounted that it may be pressed 
against a metal face. 

One of the most valuable features of the work carried 
out at Chiswick is concerned with the recording of publica- 
tions of interest to automobile engineers. Over eighty 
publications are regularly examined, and the more 
important articles abstracted. These abstracts are sent in 
loose-leaf form to affiliated manufacturers and operators, 
and index files are kept at Chiswick. 








Breakdowns of Turbo-Electric 
Propulsion Machinery.* 


TURBINES. 


THE author was sitting in a cabin on the deck imme- 
diately above the engine-room when a harsh rubbing, 
grinding noise arose, very like a particular auxiliary 
that started and stopped periodically. That, at the 
moment, was thought to be the cause of the noise. The 
noise continued longer than usual, but by the time the 
engine-room was reached it had ceased and the engineer 
on watch, for the same reason, could give no explanation. 
At the next run up to full speed in port before “‘ Stand-by ” 
(and, of course, this is always possible in this type of 

* Extracted from a paper on “ Turbo-electric wuaptitan!: 
read before the Inst. Marine Engineers by C. Wallace Saunders 
of the G.E.C., on February 13th. 





propulsion machinery), a slight out-of-balance was notice- 
able, so bearings and alignment were checked, but without 
result. Three weeks later, at sea, there was a similar 
occurrence, particularly out-of-balance, and the machine 
was shut down, the ship mancuvred into port on four 
shafts, and one engine and turbine opened up. A piece 
of blade banding about 10in. long, with some small 
pieces missing, and one blade fractured a short distance 
from the tip, was found on the last stage wheel. Luckily. 
no condenser tube or other damage occurred. The 
whole of the blades were cut away at the disc and the 
turbine ran for 44 months without the last wheel blades. 
The same wheel in the other turbine was quite satisfactory. 
pointing to the design not being at fault. 

It is a little difficult to give the cause, and a thorough 
investigation from the metallurgical, vibration and 
stress points of view failed to explain the mishap con- 
clusively. It was, however, on record that the banding 
of this wheel suffered a bump when lowering the top half 
of the casing after an inspection two months before, and 
it was fair to assume that the damage was then initiated. 
The author can say no more about the cause, but must 
accept the fact that the wheel gave out, and that the other 
wheel was all right. 

The effect was that for the ensuing 44 months a slightly 
higher consumption of fuel oil was experienced, but the 
vessel during that period carried out a sailing programme 
which meant that she arrived in port at 9 a.m., sailed at 
3 p.m. the same day, the length of the voyage being about 
thirty-six hours, so that, in effect, she maintained a 
** ferry ”’ service at anything up to 18,000 S.H.P., covering 
35,000 miles and fifty-two times in port. 

The following was the cure :— 

The job was abroad. It was decided to take no chances, 
but erect and send out two new wheels, one for each 
turbine, making them both a little stronger, and so have 
an even greater factor of safety. These two wheels were 
erected in this country, and, together with the necessary 
gear, shipped to the vessel’s home port, where she would 
lie up for five days for dry-docking and overhaul. She 
arrived at 9 a.m. on a Monday morning, went into dry 
dock, sailed at 3 p.m. the following Saturday with the 
two wheels fitted, and has been running ever since. The 
date of overhaul was May, 1932. Some eight months 
ago both turbines were opened up and boxed up again, 
everything looking exactly as when manufactured some 
three years ago. This demonstrates how accurately these 
turbine parts are balanced, as they run up to 3300 r.p.m. 
perfectly without re-balancing. 


ALTERNATORS. 


On a new ship, and before trials, an alternator rotor 
was found to have the windings of its two poles partially 
short circuiting where the winding. made of substantial 
strip copper, crossed over from the one pole to the other, 
thus giving practically an uneven rotating magnetic 
field, and when the load was put on the alternator it was 
found that above certain revolutions—about half-speed- 
a big out-of-balance was experienced, just as though 
the set was really mechanically out of balance. This 
was thoroughly investigated, all bearings checked, align- 
ment also checked, and every process of elimination 
carried out to prove it was the magnetic field that was 
at fault, because it meant a major overhaul if it were so : 
it was proved conclusively. The ship was brought into 
port, where she was due for dry-docking, all the four 
propellers being run off the other turbo-alternator. 

Here, again, the cause is problematical—was it faulty 
design, workmanship, or what? The second rotor was 
running perfectly, both made from the same drawings. 
These rotors had been run at over-speed during their 
tests—they had been tested in their stators in the shops 
on full load and speed. It was considered possible that 
the two over-speed tests it had been through—one in 
the test pit by itself and motor-driven, the other with the 
turbine—might have had a bearing on it. In any case. 
there was the defect, the effect being that with this 
machine in service only about half propeller revolutions 
could be obtained, and approximately quarter-power. 
With this form of propulsion, however, half-power and 
approximately 70 per cent. speed of ship could be obtained 
from the other engine and four propellers, either to make 
port and repair the rotor, or while it was being done at 
sea. The fault is such an uncommon one that no special 
gear would be put aboard for this purpose, but it would 
be quite possible to improvise gear if it were necessary. 
The cure was to take the rotor out of the machine, and 
by means of drawing-screws to remove the winding 
support ring, when the winding was exposed, and the 
“short ’ obvious. This was cleared by prising the copper 
strip back into place, wedges of insulating material being 
fitted in such a way as to prevent a recurrence of the 
fault and to preserve the mechanical balance, and the 
ring re-assembled and secured. In under thirty-six hours 
the machine was run up, excited for balance, found satis- 
factory, and has been running ever since. Had there 
been any dynamic out-of-balance up to 3300 r.p.m., this 
could have been rectified in situ. 

Whatever the cause, it will be seen that the major 
overhaul of a rotor (short of a complete burn-out, which 
is unknown), occupies a matter of less than thirty-six 
hours with the necessary gear, or a little longer by the 
ship’s staff with improvised gear—but, in either case, the 
ship can still maintain three-quarter speed from the rest 
of the machinery which is not prejudiced or injured in 
any way. 


PROPULSION CABLE. 


The author will repeat here the previous incident. 
Cable subjected locally to 196 deg. Fah. ambient tempera- 
ture for eighteen months. The lead opened up for 3ft.— 

the insulation inspected and found all right—the cable 
boxed up again without disturbing the run—again 
demonstrating that electrical faults are never general 
throughout, or adversely affect the rest of the gear, but 
are practically always local, and can be repaired in situ 
and wherever the ship may be. 


ConTROL GEaR. 


It was found that the main circuit on one occasion 
was ruptured on load at sea, also during manceuvring. 
Taking the latter first. When the alternator field is 








taken off quickly for rapid mancuvring, due to an induced 
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voltage, a “kick” of approximately double full-load 
current is experienced. An instruction was issued, but 
instructions were proved to be not as good as preventions, 
and a time delay of three seconds was introduced, which 
allowed the control wheel to be brought back to ‘‘ Stop ” 
quickly. 

The effect was ionised air in the cubicle, which caused 
a certain amount of arcing and burning of connections. 

The cure was the fitting of insulating barriers where the 
are would take place. 

The first fault had the same effect as the second. 

The cure was exactly the same as in the other case, 
viz., the fitting of insulating barriers and screens, and 
improved methods of quenching the are. The original 
method of quenching the arc was quite efficient for all 
ordinary purposes, and it was entirely due to the small 
amount of air in the cubicle that the ionising took place, 
because the contactors had been tested at the works at 
considerably over full-load rupturing, but in greater air 
space. 

Tests were taken at sea at the full power of the ship, 
when the circuit was deliberately ruptured and 3000 volts 
maintained, this being a much more drastic test than can 
possibly take place in practice. There were no signs 
whatever of even scorching of the barriers. The same 
test was carried out under manceuvring conditions, with 
the same results, so that under the worst condition the 
gear could not in any way suffer. This rather emphasises 
the precautions taken by electrical designers to give a 
first-class, reliable job. 

One has to remember the difficulties in design experi- 
enced by reason of this control gear for four shafts and 
two engines being all in one cubicle, and all the numerous 
cross-running arrangements. 

The evolution of this control gear, without doubt, 
can be called pioneer work, and the gear is not only 
feasible, but has been proved in service. 

The author repeats that main circuits have been broken 
deliberately on manceuvring and on fu!l power at sea 
with the 3000 volts maintained, which means the worst 
possible condition, and no damage whatsoever resulted ; 
so that the cure for this trouble of the past definitely 
ensures that it cannot happen in the future. This should 
go a long way to convince shipowners and marine engineers 
that with turbo-electric propulsion any choice of revolu- 
tions, number of shafts, and number of engines is available, 
the more so when one considers that passenger liners 
of 20,000 tons are on the previously mentioned “ ferry ” 
service. A twin-screw job is undoubtedly a simpler 
proposition, and so is four shafts and four engines. 

In conclusion, breakdowns on the electrical end are 
within the scope of the ship’s staff for repairs at sea, and 
there is always the further advantage that if the fault 
is not in a motor all propellers are available at approxi- 
mately half-power of ship for getting to port, or while 
repairs are effected; whereas with any other form of 
drive anything that happens on one side of the ship 
puts that propeller out of action for at least a fairly long 
period, demanding helm all the time. 

All the above repair jobs have been carried out in 
totally enclosed engine-rooms with only forced ventilation, 
exactly as in warships where engine-rooms are below 
armoured decks. 








South African Engineering Notes. 
(By our South African Correspondent.) 


Extending a Great Gold Mine. 


THE first additions which have been made to 
the reduction works of the great Witwatersrand gold mine, 
of the Randfontein Estates and Gold Mining Corporation, 
which were the first important works to be decided upon 
after the departure of the Union from the gold standard, 
will soon be sufficiently advanced to enable a start to be 
made with the treatment of the increased tonnage con- 
templated, a tonnage greater than that of any of the other 
gold producers in the world—it may ultimately reach the 
enormous figure of 4,000,000 tons annually. The new equip- 
ment is expected to cost £450,000, and, inclusive of under- 
ground plant, the amount involved will be something like 
three-quarters of a million. The 600-stamp mill backed by 
thirteen tube mills, being insufficient to keep up with the 
requirements of the mine, a iurther battery of tube mills 
has been installed, mounted well above the level of the 
ground. They are an imposing sight just now ,being only 
partially roofed in. The great drums are 8ft. in diameter 
and 1J6ft. long. Then there are six classifiers, 22ft. 
in diameter, to separate sand from slimes. Four new 
l4in. pumps, driven by 360 H.P. motors are required 
merely to carry the discharges from the stamps and primary 
tube mills. The most imposing single item in the works 
is the set of twelve new tanks, each of which is not 
less than 45ft. bigh and 23ft. in diameter, which are used 
to agitate the slime pulp by an in-blast of air. The whole 
plant uses 10,000 gallons of water p2r minute. The big 
new slime collectors each hold 1000 tons, and are 70ft. 
in diameter and 16ft. high ; the Randfontein will now have 
twenty-four of these. Six Olivier filters, 14x16, 
will each handle 400 tons of slimes daily. The 
quantity of steelwork required was about 1200 tons. 
There have also been installed an additional steam- 
driven hoist the same size as the two existing machines, 
viz., 40in. by 72in. cylinders, 14ft. by 5ft. 6in. drums. On 
January 15th there was put into commission on the Mine 
an additional 20,000-kW electric generator, which had 
been ordered on April 18th, 1933. The set is twice as big 
as the one which was recently bought by the City of 
Johannesburg for the extension of the Jeppe-street station. 
The Randfontein, unlike most of the mines, still produces 
its own power and its needs are nearly double those of the 
entire City of Johannesburgh, being well above 200 million 
units a year. The passage of the turbine through the rail- 
way tunnels required most accurate and careful organisa- 
tion. The measurement was 16ft. 6in. by 4ft. 3in. by 
5ft. 6in., and passing through some of the tunnels there 
was only half an inch clearance on each side. The esti- 
mated total cost of the new generating plant is £90,000, 
and the equipment at the company’s central power station 
now comprises the new set and five existing sets, one of 





12,000 kW, two of 6000 kW, and two of 2000 kW, giving 
a total installed generating capacity of 48,000 kW. At 
present the load on the station is about 22,500 kW average 
and 29,000 kW at peak period. When the enlarged reduc- 
tion works and new auxiliary shafts are in operation, it is 
expected that the load will approximate to 30,000 kW 
average and 36,000 kW at peak service. The central pump- 
ing station also houses two steam turbine air compressors of 
45,000 cubic feet and 30,000 cubic feet of free air capacity 
respectively, the air being compressed to a gauge pres- 
sure of 85 lb. per square inch. The output of the mine will 
be increased considerably, as already stated, when the 
new additional plant is in operation. 


Steel Works Appointments. 


The Chairman of the South African Iron and 
Steel Industrial Corporation, Pretoria (State-controlled), 
has no fears as to the success of the undertaking. Already, 
he stated recently, the blast-furnaces are ready to produce, 
and for some weeks ore from Thabazimbi (“‘ Mountain of 
iron ”’) has been delivered at the works ; the power station 
is producing steam and the by-product works are now being 
put into shape, and all these are expected to be highly 
profitable, apart from the steel works. ‘‘ The whole works 
are so laid out that no heat, as far as is humanly possible, 
will be lost,” said Dr. van der Byl. ‘“‘ The precautions 
taken to make use of every bit of energy makes the 
Pretoria works unique. There is no other factory in the 
world like it in this respect.” Dr. van der Byl does not 
consider that any of the products of the works will be sold 
at the coast because the Transvaal demand alone is greater 
than the works productive capacity. Most of the steel 
will be consumed by the Rand mines, while the Railway 
Administration will also take a large quantity in the form 
of rails and sleepers. The factory will produce 30,000 tons 
of galvanised iron sheets per annum. The steel works will 
employ 1200 men of all grades, and when the galvanised 
ironworks are ready, towards the end of the year, a further 
500 men will be taken on. About seventy skilled men have 
been imported for the steel works, of which about two- 
thirds are Germans, and the remainder from England. A 
large number of men will be imported later on for the 
galvanised sheet works, and most of them will come from 
England, since, says Dr. van der By!, “the British are 
exceptionally good at this class of work.”’ Dr. van der 
Byl may be finally quoted as saying: ‘‘ We shall produce 
steel at Pretoria as cheaply as anywhere.”’ Certainly this 
will be needed as the expenditure already incurred 
(£6.000,000) will require a large profit to give a fair return. 


Gold Mining Output for 1933. 


The Transvaal Chamber of Mines published the 
monthly analysis of the 1933 gold mining operations on 
January 22nd, and the following is the summary :—Tons 
milled during 1933 amounted to 37,000,000, an increase 
of 2,000,000, but the yield at 11,000,000 oz. was over 
500,000 oz. less ; the revenue for the year was £66,803,993, 
an increase of over £18,000,000, being 353. 1ld. per ton 
compared with 27s. for the previous year. The working 
costs were £3,500,000 higher at £36,000,000. The working 
profits totalled £30,691,000, against £14,700,000, and 
16s. 6d. per ton compared with 8s. 4d. The dividends 
declared during the year amounted to £13,600,000, 
against nearly £9,000,000 the previous year. 


Petrol from Torbanite. 


For a number of years tentative efforts have been 
made to start an industry for the recovery of petrol from 
the torbanite deposits in the Ermelo district, and on more 
than one occasion the object seemed on the point of being 
achieved, but something has prevented it. Now, however, 
it would seem that the exploitation of the torbanite fields 
is about to start. The British Burmah Petroleum Com- 
pany, Ltd., of London, in conjunction with the Union 
Corporation, Ltd., of London and Johannesburg, has 
under consideration the flotation of two companies, one 
for mining and retorting of torbanite at Ermelo, and the 
other the oil refinery, which will produce petrol and other 
oil products from the torbanite oil shale, will be situated 
in the industrial centre of the Transvaal. The Union 
Corporation, Ltd., controls an important group of gold 
mines on the Witwatersrand and its technical staff has 
been busy for a long time in sinking many bore-holes on the 
Ermelo properties, which, it is understood, have given 
satisfactory results. It now only remains for the Govern- 
ment to protect the new industry from unfair competition. 


Cape Town’s Electricity Consumption. 


Although 1933 will always be recalled as a year 
of depression, Cape Town is able to claim records for its 
consumption of electricity and the sale of electrical cooking 
ranges. The number of consumers rose from 33,466 in 
J932 to 35,497 in 1933; 104,134,000 units of electricity 
were sold, compared with 91,211,000 in 1932; in 1933, 
2725 electric cooking ranges were sold under the munici- 
pality’s hire-purchase scheme, compared with 1760 in 
1932; the respective total values were £75,164 and 
£46,593. Since the hire-purchase scheme came into opera- 
tion in 1930, a total of 6631 electrical cooking ranges, 
valued at £179,795, have been sold. Electrical appliances 
of all kinds sold by hire-purchase during the same period 
total 3466, with a value of £240,934. By far the greater 
proportion of all appliances and ranges were supplied by 
American firms. The city has also reached a record 
water storage capacity with 6,633,000,000 gallons. The 
average daily consumption last year was 9,982,000 gallons ; 
in 1932 the average was 9,437,000 gallons. The record 
for a day’s consumption was broken on December 18th, 
1933, when 15,126,000 gallons were consumed. The 
population of Cape Town is over 200,000; in 1910 the 
valuation was £13,641,000, in 1933 it was £69,342,162. 


German Locomotives. 


After lying at the Greyville (Natal) locomotive 
yards for several years, ten German “ U ” class railway 
engines, which were taken out of service after a very 
short life, are to be brought into commission again. The 
system manager at Durban now states that certain struc- 
tural alterations have been carried out which should 


increase their capacity to 750 tons. So far, there have 
been several test runs, and on February 2nd one of these 
engines left Durban with a load of 707 tons for Cato Ridge, 
and arrived at its destination on time. This is the first 
successful run since the tests were begun, and the local 
officials profess themselves as pleased that the engines 
will now be fit for service once again. The expenditure 
which has been necessary to achieve the present result 
has not been stated. 


Natal Main Line Deviation. 


Thousands of pounds a year will probably be 
saved by the Natal system of the Union Railways on the 
completion of the £136,447 deviation between Darnall and 
Tugela, at the beginning of August. Since 1932 the con- 
struction of the deviation has been progressing rapidly, 
and it is hoped that 11 miles of track, together with three 
new stations, will be completed towards the end of July 
so that they can be utilised early in August. The devia- 
tion has been constructed in order to avoid gradients of 
1 in 30, as that entails the use of double-heading 
during the cane season. Another advantage is that level 
crossings will be eliminated 


Two Thousand New Trucks. 


The Union Railways Administration has decided 
that 2000 new trucks shall be built in South Africa, and 
it is understood that the Bloemfontein railway wagon shops 
will construct the first 500, material for which will be 
imported from overseas. It is hoped that the South African 
Iron and Steel Works will be able to supply the balance 
of the material after the steel works starts about the end 
of March, or perhaps a little later. Bloemfontein shops 
have the necessary staff and equipment to undertake the 
order. The shops are now engaged on building 100 ballast 
trucks, which should be finished by September, nearly 
eighteen months from the start. 








LAUNCHES AND TRIAL TRIPS. 


IncomaTi, twin-screw motor vessel; built by Workman, 
Clark (1928), Ltd., to the order of Messrs. Andrew Weir and Co., 
London; dimensions, 435ft. by 57ft. by 37ft.; to carry 
passengers and cargo; oil engines; launch, February 15th. 


BASSETHOUND, single-screw steam vessel; built by Blyths- 
wood Shipbuilding Company, Ltd., to the order of the Hadley 
Shipping Company, Ltd., London; dimensions, 240ft. by 35ft. 
by 16ft.; to carry oil in bulk. Engines, triple-expansion, 
pressure 200 Ib. per square inch ; constructed by David Rowan 
and Co., Ltd.; launch, February 28th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. H. K. Scorr, M. Inst. M.M,, has removed to 83, Queen 
Victoria-street, London, E.C.4. Telephone, Central 6660. 


CoLuins AND Mason, recently of 53, Victoria-street, have 
removed to 36, Victoria-street, Westminster, S.W.1. Telephone : 
Victoria 6541. 

Atrrep Hersert, Ltd., Coventry, England, are holding a 
demonstration of modern labour-saving machine tools at their 
new London showrooms, 70, Vauxhall Bridge-road, S.W.1, from 
March 12th to 17th, from 9 a.m. to 8 p.m. 

E. G. Acueson, Ltd., 40, Wood-street, Westminster, London, 
S.W.1, informs us that since March 3rd its general offices have 
been at Thames House, Millbank, London, 8.W.1. Telephone 
No.: Victoria 5645, 5646, 5647. Telegrams: ‘* Oildag,’’ Chur- 
ton, London. Cables ‘* Oildag,”” London. 

Hices Morors, Ltd., inform us that they have just put in 
hand another building extension of 12,000 square feet to their 
main engineering works. This is the ninth similar extension 
made to the works since 1927. They inform us that their sales 
for the first two months of 1934 show an increase of 56-7 per 
cent. over the corresponding period of last year. 

Mr. R. C. S. Watters, B.Sc., M. Inst. C.E., F.G.S., partner 
of the late Dr. Herbert Lapworth, M. Inst. C.E., F.G.S., is 
taking into partnership Mr. Charles Lapworth, B.Sc., Assoc. M. 
Inst. C.E., in continuing Dr. Lapworth’s practice of waterworks 
and geological engineering at the same address at 25, Victoria- 
street, Westminster, under the style of Herbert Lapworth 
Partners. 








ErratumM.—‘ Physical and Chemical Properties of Cement 
and Concrete,” Pp. 236 and 237, March 2nd, in formule (5) 
to (9), for D read T, and for T read C. 


Prorrssor UNwIN.—Very many of our readers will be pleased 
to hear that practically the whole of the January issue of The 
Central is devoted to a memoir on William Cawthorne Unwin. 
The Central is the Journal of the Old Students of what is now 
called the City and Guilds (Engineering College), South Kensing- 
ton, but used to be called the Central Institution, and is published 
for the benefit of Old Centralians, but we believe copies can be 
purchased from the College by “outsiders.” An attractive 
addition to the memoir is a collection of letters from students 
who knew Unwin. 

Tue Institute oF Metrats.—From April 8th to 14th the 
Institute of Metals will carry out its first Educational Tour for 
Students. The party will spend a week in Belgium, visiting 
several important metallurgical and engineering establishments, 
as well as Brussels and Bruges. The inclusive cost of the tour 
will be £6 10s. Students who are not already associated with 
the Institute can participate in the tour if they apply for 
membership before March 12th. The annual May Lecture will 
be given in London on May 9th by Professor E. K. Rideal, 
F.R.S., on “Gases and Metal Surfaces.” The Institute’s 
autumn meeting will be held this year in Manchester—probably 
during the first week in September. 

TraDE with Russia.—The fifth British Russian Gazette 
luncheon will be held on Wednesday, March 21st, 1934, at 
12.45 p.m., for 1 o’clock, at the Connaught Rooms, Great Queen- 
street, W.C.2. Lieut.-Colonel D. J. Colville, Secretary of the 
Department of Overseas Trade, will be the guest of honour. 
His Excellency, Mr. Ivan Maisky, the Soviet Ambassador in 
Great Britain, will be present. Sir John Beale will take the 
chair. This luncheon is being arranged for business men and 
manufacturers in order to further the development of British 
trade with Russia. Many prominent industrialists have already 
signified their intention of attending. Intending guests are 
asked to make application for tickets, 7s. 6d. each, to the 





British Russian Gazette, Walter House, Bedford-street, W.C.2. 
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. Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Reorganisation and the Markets. 


To some extent the postponement of a decision 
regarding the steel makers’ reorganisation scheme has 
left the trade in the air. For some weeks before the meet- 
ing of the National Federation, at which it was decided to 
appoint a committee to consider suggested amendments, 
business had declined. It was not easy for either con- 
sumers or merchants to gauge the position which would 
exist if the British steel market was cartelised to the extent 
proposed in the scheme, and naturally they traded upon 
cautious lines, The same uncertainty exists, and although 
there is a disposition on the part of some departments of 
the distributing and consuming interests to take the view 
that they are strong enough to resist dictation by the steel- 
making section of the trade if it were attempted, there is 
a considerable amount of uneasiness. It is generally 
recognised that the prices of some descriptions of steel 
were too low, and that increases might be justified, but the 
advance in the price of small stee! bars from £7 10s. to 
£8 12s. by the new Re-rolling Association which was formed 
to play a part in the National Committee’s scheme, has 
startled the market, as it was felt that it went beyond any- 
thing that the position warranted. The possibility that 
similar price advances will be made in other sections of 
the market if the scheme is adopted is undoubtedly having 
a disturbing effect. The uneasiness felt by those branches 
of the trade which are not manufacturers—and also by 
some manufacturers—has not been allayed by the atti- 
tude which the new Committee is understood to have 
adopted towards amendments which would drastically 
alter parts of the scheme. Those who have suggested 
alterations have been invited to give evidence before the 
Committee, but have been informed that it can only listen 
to evidence which bears upon points coming strictly 
within its terms of reference. This has disappointed those 
who hoped that the scheme might be largely remodelled 
by the new committee. 


The Hematite Price Scheme. 


For some time the East Coast and Scottish hema- 
tite producers have been considering a scheme for fixing 
minimum delivered prices according to “zones” similar to 
the arrangements for controlling the prices for foundry and 
basic iron. The agreement was announced at the end of 
last week. Merchants will not be supplied with hematite 
iron for sale in the Sheffield district, as the makers have 
reserved for themselves the exclusive right to direct sales 
to consumers in this area. The country is divided into 
about eleven zones, and the delivered price varies from 
68s. Teesside to 83s. 6d. in the Western districts, which 
include such distant points as Cornwall, Somerset, Here- 
ford, and Cardigan. For Yorkshire the price is 74s.; for 
Northumberland and Durham, 70s.; Scotland, 75s.; and 
in the Midland Counties of Derby, Notts., and South 
Yorkshire, excluding Sheffield, 77s.; Lincoln, Huntingdon, 
Cambridge, Suffolk, Norfolk and North Essex, 80s.; London, 
Middlesex, Berks, Hants, Sussex, Kent and Surrey (this 
area is bounded on the north by a line drawn from 
Oxford to the East Coast), 81s. 6d. 


The Pig Iron Market. 


Satisfactory conditions continue to rule in the 
pig iron market, and business in foundry iron in particular 
shows no signs of relaxing. On the North-East Coast four 
furnaces out of twenty-six are producing this grade, but 
the output is scarcely sufficient to meet the requirements 
of the market. Recently some important contracts have 
been entered into with Scottish consumers, and these, 
with the orders already held, are sufficient to take care 
of most of the output for some months. Any surplus iron 
is absorbed by the demand for prompt parcels, and the 
requirements of consumers in this direction seem to be 
growing. The local consuming industries take good 
quantities, and both they and Scottish users would be pre- 
pared to buy forward at current prices to a greater extent 
if the producers cared to commit themselves. The recently 
increased prices are obtained without difficulty, the 
quotation for No. 3 foundry being 67s. 6d. d/d consumers’ 
works Teesside area; 69s. 6d. d/d North-East area ; 
70s. 3d. d/d Glasgow; and 67s. 3d. d/d Falkirk. The 
Midland pig iron market is firm, but conditions are 
easier than on the North-East Coast. The large con- 
sumers have covered their forward needs, and the business 
passing consists chiefly of small parcels for prompt delivery. 
A satisfactory feature of the situation is that there is a 
regular flow of specifications against contracts. Of the 
consuming industries, the light castings foundries appears 
to be the best off for work, but recently the heavy engi- 
neering section has been busier. The demand for forge 
iron has increased lately and the price is steady at 62s. 6d. 
for Northamptonshire forge and 66s. for Derbyshire. 
Since the advance in the price of hematite by 5s. per ton, 
business has been on the quiet side on the North-East 
Coast, probably because it was known that the scheme 
announced at the end: of last week establishing zone prices 
similar to the arrangements governing the sale of foundry 
and basic, was under consideration. Nevertheless, a 
fair amount of business has been transacted and deliveries 
against running contracts have been on a heavy scale, 
particularly to the Midlands. The Scottish market for 
pig iron is improving, and the number of furnaces in blast 
has been increased to thirteen by the starting up of a 
furnace at the Shott’s Ironworks and another at the Gart- 
sherrie works. It is reported that an increase in the price 
of basic iron is also under consideration. 


Semi-finished Steel. 


The volume of new business in this market has 
sensibly declined since the end of January, but too much 
importance should not be attached to this, as it followed a 
period of heavy buying. In the case of sheet bars the 
quieter conditions in the sheet trade are no doubt respon- 





sible to some extent, whilst the lower output of tin- 
plates has forced Welsh makers to compete more actively 
in the English market. Although there is no competition 
worth mentioning from Continental sources—the imports 
for January only totalled 7400 tons—there is thus a healthy 
activity to secure business on the part of the home manu- 
facturers. The price of sheet bars, which in the autumn 
and in January was £5 5s. to £5 7s. 6d., has slipped back 
to £5 2s. 6d. to £5 5s., and probably it would not be diffi- 
cult to place attractive business at below the latter figure. 
The Welsh makers quote £5 for sheet and tin-plate bars, 
and at this price have their local market to themselves. 
Business in billets has been steadier, and there has been 
no weakening in values. The producers are so well off 
for orders that they are able to watch a decline in new 
business, which they regard as only temporary, with 
equanimity. The official price of £5 10s. for soft billets in 
500-ton lots, is maintained, and some works quote pre- 
miums of 2s. 6d. to 5s. upon this figure. Continental 
sellers have not taken much business in this department 
recently, but in some districts their quotations, which 
vary from £5 to £5 10s. d/d and duty paid, according to the 
situation of the consuming works, are competitive. In 
the Midlands a steady business is passing in carbon steel 
billets, which are quoted at £6 17s. 6d. (42 to 60 per cent. 
carbon) to £8 17s. 6d. (1 per cent. and up carbon). 


The Midlands and South Wales. 


If there has been some falling off in the busy 
conditions which ruled in the Midland market in December 
and January, the volume of business is still substantial. 
The decline is chiefly noticeable in those departments of 
the market which have come under the influence of re- 
organisation and higher prices, and may be partly 
accounted for by some consumers having fore-knowledge 
of what was coming, and so anticipating price advances 
by forward buying. Probably the section of the market 
most affected is that dealing in small bars. Not only does 
the amount of new business coming on the market continue 
to dwindle, but most of the orders are going to firms 
outside the Association which quote £7 10s. to £7 15s., 
against an Association price of £8 12s. To some extent 
the position is saved by the contracts booked before the 
advance which will keep the works running for some time. 
The demand for structural steel is not impressive. The 
Midland constructional engineers are only moderately 
busy, although one or two have recently taken attractive 
contracts. Lately there has been a little forward buy- 
ing of constructional material by firms with orders in 
hand as a precaution against an advance in the steel 
makers’ prices. The failure of the home demand for sheets 
to recover from the recent setback is causing disappoint- 
ment, and at the moment the greater part of the bulk 
business passing arises from the substantial requirements 
of the motor industry. Business in galvanised sheets with 
home users is not good, although it is considerably better 
than the export demand. The improvement in the request 
for steel for colliery purposes is encouraging, and lately a 
fair business has been done in heavy section arches and 
roofing bars. In South Wales the quieter demand for 
tin-plates has begun to affect other sections of the market. 
Most of the tin-plate works have moderately well-filled 
order books, but some works complain of delays in 
specifying against contracts. The constructional engineer- 
ing firms are irregularly employed, but the ship-repairing 
yards continue to take a good tonnage of steel. 


Scotland and the North. 


The Scottish steel works are now in a good 
position, thanks to the quantities of steel required by the 
shipbuilders. The production of ship plates and sections 
is on a heavy scale, and the work now in hand is likely to 
be added to as a result of the recent contracts for ships 
placed with the Belfast and Clyde yards. The two torpedo 
boats ordered from Yarrow and Co. by the Portuguese 
Government will be built at Lisbon, but the steel material 
is to be British, and the boilers and equipment will be 
supplied by Clyde firms. The constructional engineering 
works in Scotland also have secured orders for bridges 
which have improved their position, but the industry is 
not actively employed. The home demand for general 
steel requirements has improved, but the amount of export 
business transacted by Scottish works since Christmas has 
been disappointing. The sheet makers certainly have 
cause to complain of difficult conditions, as they are experi- 
encing severe competition in the export markets from Con- 
tinental, American, and Japanese makers. Hopes are 
entertained that with the approach of the Canadian open- 
water season, business with the Dominion will expand. 
Re-rollers in Scotland are not finding conditions any easier 
as a result of the increase in the price of small bars and 
strip to £8 12s. and £9 ls. basis respectively. Works 
outside the Association in England compete for pusiness 
at much lower prices, and there has been a larger sale of 
Continental steel at figures well below the new British 
prices. In the Lancashire market business is moving on 
steady lines, but this week there was rather less inquiry 
about than for some time. Consumers of small bars appear 
able to meet their requirements from running contracts, 
and are waiting to see if the new prices will be maintained. 
There has been little business passing in boiler plates at 
£8 5s. and the individual tonnages ordered have been on 
the small side. Constructional engineers are providing a 
steady outlet for steel sections, but here, again, bulk 
orders are few and far between. Apart from small bars, 
the lighter branches of the trade continue to take sub- 
stantial business, the light castings industry being par- 
ticularly well employed. 


Current Business. 


Orders for 8000 tons of steel rails and fish- 
plates have been placed with British producers by the 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


South African Railways and Harbours Administration, 
as well as contracts for permanent way fastenings, carriage 
fittings, and cranes. Four cargo and passenger ships of 
3200 tons deadweight carrying capacity have been ordered 
by the Chinese Government Purchasing Commission. Two 
of these will be built by Swan, Hunter and Wigham 
Richardson, Ltd., and two by Barclay, Curle and Co., 
Ltd., of Glasgow. The Sheffield tramway system is to be 
extended at a cost of £54,000. In their annual report for 
the year ended December 31st, 1931, Sir William Arrol 
and Co., Ltd., constructional engineers, of Glasgow, state 
that the profit, after providing for all charges, including 
depreciation and bonuses, amounts to £53,802, which, 
with £27,655 brought forward, makes a total of £81,457. 
The board proposes to pay a dividend on the ordinary 
shares of 15 per cent. and to carry to the general reserve 
fund £15,000, leaving £30,531 to be carried forward. The 
report states that the works are fairly well occupied. It 
is announced that the Etna Iron and Steel Company, Ltd., 
of Motherwell, and the Motherwell! Iron and Steel Com- 
pany, Ltd., of Motherwell, have joined the British steel 
makers’ rebate scheme as from March Ist. 


Copper and Tin. 


The free selling of electrolytic copper by American 
interests is still the principal feature of the market. 
Prices, however, have shown more resistance to downward 
pressure than might have been expected and the American 
quotation has worked out at about 8-l5dc. to 8-17}c., 
c.i.f., or about £36. In America also the domestic quota- 
tion has been steady at 8s. d/d, the chief change in the 
situation being the withdraw] of low-priced offers from the 
domestic market. These had failed to stimulate business, 
and in view of the forthcoming hearing of the copper code, 
which is to take place in public on March 9th, the pro- 
ducers, probably, have preferred to keep their quotations 
steady. In Europe business in electrolytic copper has 
been erratic, and whilst on occasion there has been a fair 
amount of buying, some days have passed when practically 
no business has been transacted. Germany has been the 
largest consumer, but a good proportion of the con- 
sumption there is confined to copper produced in the 
country. The steady offering of electrolytic copper has 
had a somewhat depressing influence upon the London 
standard copper market, but when prices have shown an 
inclination to fall support has been forthcoming. There 
has been a fair amount of speculative buying of standard, 
and the general view is that this metal is cheap. . . . The 
tin market was not greatly affected by the publication of 
the February statistics. The figures published by W. H. 
Gartsen showed a decline in the visible supply of 1093 tons 
to 21,028 tons. The deliveries during February reached 
6212 tons, compared with 6150 tons in January. American 
deliveries were disappointing at 2940 tons, compared with 
3310 tons in the previous month. The Continental 
deliveries, however, increased to 1270 tons. compared with 
1031 tons in January, and in Great Britain consumption 
increased to 967 tons, against 705 tons in the previous 
month. The carry over in the Straits was 434 tons higher 
at 4067 tons, but at Arnheim it declined by 80 tons to 
2635 tons. Prices have slowly improved over the week. 
At the moment the market seems so well under contro] 
that there is little inclination to speculate. A meeting of 
the International Tin Committee was held this week and 
the plan to form a “ buffer pool” was discussed. It was 
reported that a decision was postponed, and it is under- 
stood that some Governments are against intervening in 
the way proposed. 


Average Metal Quotations. 


A slight improvement occurred in the average 
prices of non-ferrous metals during February, as is shown 
by the London Metal Exchange official average quotations. 
Previous to January the monthly averages had declined 
for four consecutive months. In January the average 
price of copper alone improved, but last month slight 
gains were registered in each department. The average 
price of cash copper increased by 10s. ld., and for three 
months copper by 10s. 10d., compared with January. The 
average price for electrolytic copper was 6s. 2d. and for 
wire bars 5s. 3d. higher, whilst best selected gained 13s. 5d. 
The steady conditions which ruled in the tin market are 
shown by the fact that the average price for cash tin was 
only Is. lld. better than the January figure, whilst a 
decline to the extent of 7s. 6d. took place in three months 
metal. In the lead market the average price for “ ship- 
ment the current month’ improved by 6s. 8d., and for 
the third month following by 7s. l1ld., the average mean 
quotation being 7s. 3d. better. A small improvement 
only was noticeable in spelter, the average for current 
month shipment showing an increase of 3s. 1d., and for the 
third following month 3s. 8d., compared with January. 
The average mean price was 3s. 5d. higher. The following 
are the official average quotations for February :— 


STANDARD COPPER Cash.. .. £33 2 |} 
3 Months. . £33 5 6 
Settlement £33 1 9 
ELECTROLYTIC COPPER wa? ee tees £36 4 8} 
ELECTROLYTIC WIRE Bars £36 10 0 
Best SELECTED COPPER .. 5 eae £36 3 14 
Stanparp Tin Cash.. .. £22616 2} 
3Months.. £226 8 2} 
Settlement £226 16 3 
For shipment the current month.. .. ‘£11 12 8} 
For shipment the third following 
Leap month 1 eT ie Re £11 18 3 
ean ae . £1115 5§ 
Settlement CE Sane ae £11 12 6 
Forshipment the current month . £14 16 103 
For shipment the third following 
SPELTER month es Oak ee) ee 9 
Mean C £14 19 8} 
Settlement £1417 14 
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PIG IRON. 


Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £ 8s. d. £ s. d. 
Hematite Mixed Nos. 3): 8 O01 3.0 0 
No. 1 PRBS ts 3 0 6 
Cleveland— (D/d Teesside Area) 
No. 1 hatha isis 3 20..0.. S, 1-0 
No. 3 G.M.B. RD Beuh cc» 218 6 
No. 4 Forge os ROA St 217 0 
Basic (Less 5;- rebate) -- 3 5 0 
MipLanps— } 
Staffs.— (Delivered to Black Country Station) | 
North Staffs. Foundry 311 0. 
» » Forge RB Bite. 
Basic (Less 5/- rebate) - - 3 Wee. 
Northampton— 
Foundry No. 3 a a oe 
Forge a: 3: 6. 
Derbyshire— 
No. 3 Foundry 3 11 0 
Forge 3 6 0 
ScoTLanp— 
Hematite, f.o.t.furnaces 3 11 0. 
No. 1 Foundry, ditto 313 6s. 
No. 3 Foundry, ditto 310 0. | 
Basic, d/d (Less 5/- rebate) S. 6.8 , | 
N.W. Coast— 
(3 15 6 d/d Glasgow 
Hematite Mixed Nos. 4 0 6 ,, Sheffield 
— 2. - Birmingham | 
MANUFACTURED IRON. 
LANCS. Home. Export. 
er ae a aS 
Crown Bars . 2. 0... 
Best Bars 910 0 
S. YorxKs.— 
Crown Bars 915 O 
Best Bars 10 15 0. | 
MrpLanps— 
Crown Bars yt kg 810 Uted9 0 0 
Marked Bars (Staffs.) .. 12 0 0.. . 
Nut and Bolt Bars 615 Oto7 10 0 | 
ScoTLAND— 
Crown Bars 915 O 9 5 O 
Best... 10 5 0 915 0 
N.E. Coast— 
Common Bars 9 56 0 815 0 
Best Bars der obers 10 5 0 915 0 
Double Best Bars 1015 0. 10 0 0 
STEEL. 
LONDON AND THE SouTH— Home. Export. | 
Sand: £ a. d. 
Angles 810 0 ee 
Tees. . 910 0 . 7.8 
Joists 817 6 qwrt 6 
Channels. . sf 815 0 712 6 
Rounds, 3in. and up 910 0. $. F's 
under 3in. 814 6 
Plates, fin. (basis) we. we. 715 90 
‘in... 950. 8 0 0 
fin. 910 0 8 5 0 
din. .. 915 0 810 0 
tin. Bx Be Be. 8 5 0 
NortH-East Coast— 
or Sa Be £8 ts 
Angles oe ae a1 of 
Tees. . o. 7-6 $7.6 
Joists 86:0. F<? Tri@ 
Channels. . S12 6. 712 6 
Rounds, 3in. and up o WAS ia, 
under 3in. 812 0 7 00 
Plates, fin. 815 0. 715 0 
frin. .. Bd) 0. 8 0 0 
fin. .. e 68; 8 5 0 
fin. .. : 910 0. 810 0 
fan. oa a e:: 8 5 0 
Boiler Plates, jin. te ae | ie 712 6 
MIDLANDS, AND LEEDS AND DistRIcT— 
cS a d. ae 
Angles . F es TF PS 
Tees. . He a. oer a oe 
Joists 6 i16.9.. tree 
Channels. . d S56: B= 712 6 
Rounds, 3in. and up 0 76%. Bt: S 
under 3in. 812 0. 7 0 0 
Plates, din. (basis) 817 6 715°0 
frin. 9 2 6 8 0 0 
in. 97 6 8 5 0 
frin 912 6 810 0 
fin. 926 8 5 0 
Boiler Plates, jin. 8 5 0 712 6 


Steelmakers : joists, 22s. 6d.: plates and sections, 15s. 


GLascow anp District— 
Angles 
Tees. . 
Joists 
Channels. . 4 
Rounds, 3in. and up 
under 3in. 


Plates, jin. (basis) 
frin. .. 
tin. 
fin. . 
tin... 

Boiler Plates . . 


SoutH Wates AREA— 











Angles 
Tees. . 
Joists 
Channels. . x 
Rounds, 3in. and up 
” under 3in. 
Plates, jin. (basis) 
frin. .. 
jin. .. 
fin. .. 
hin. 
IRELAND 
Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. and up 
= under 3in. 
Plates, jin. (basis) 
fgin. .. 
fin. . 
fein. .. 
fin. . 


Current Prices for Metals and Fuels. 


STEEL (continued) 


OTHER STEEL MATERIALS. 


Sheets. 
10-G. to 13-G., f.o.r 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d 
25-G. to 27-G., d/d 


Home. Export. 
&£ s. d. £38. da. 
SiH 16 a a 
eS SS. 8 7 6 
S350 .: y oF 
8123 6. 712 6 
7. 2 eS ae 
812 0. 7 0 0 
e135 0: 715 0 
900. 8 0 0 
| ne TO, . 2 oe 
9:20, 0; 810 0 
> 8 656 0 
Svbu Ori. 712 6 
£. Bert £ s. d. 
S:-% 6. Re Tu® 
ee ee ee SFG 
815 0. Te Fe 
812 6. 712 6 
Pisce, e:7 6 
2:32 -6:, 4. le 
817 6 715 O 
os «6 8 0 0 
9 7 8 56 0 
912 6 8 10 0 
9 7°6 8 5 0 
BELFAST. Rest oF IRELAND. 
¢. md. £ s. d. 
8 12 6 815 0 
912 6 915 0O 
eo @ @2e°° 2 6 
817 6 9 0 0 
912 6 915 0 
® 2 0 9 4 6 
6.78 ee 
9 5 O : or 
910 0 912 6 
915 0 o 87. 6 
910 0 915 0 
Home. Export. 
a ae Fe £ os. d. 
815 0. 815 0 
a Be ae 9 0 0 
fo it se S$ ., &.} 
47 «6... 917 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton e 


30s. per ton extra. 


xtra; and under 2-ton lots, 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots 
Under 2 tons.. 


£ ed. 
12 15 0 
13 2 6 
1415 0 


Export : £16 7s. 6d., c.i.f. duty paid India. 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets Free. 


Tin-plates. 


20 by 14 basis f.o.b. Bristol Channel ports 16/3 to 16/6. 
Tin-plate Bars, d'd South Wales Works, £5 0s. 0d. 


Billets. 
Basic, Soft (25-41% C.) 


Medium (0-42% to 0-60% C.).. 
Hard (0-61% to 0-85% C.) 
(0-86% to 0-99% C.) 


(1% C. and up) 


Soft (up to 25% C.), 500 tons and up. 


100 tons 


Rails, Heavy, 500-ton lots, f.o.t.. . 


Light, f.o.t.. . 


FERRO ALLOYS. 


Tungsten Metal Powder. . 
Ferro Tungsten 


Ferro Chfome, £ p.c. to 6 p.c. carbon 


6 p.c. to 8 p.c. 
8 p.c. co 10 p.c. 


Specially Refined .. 
Max. 2 p.c. carbon 





1 p.c. carbon 


0-70 p.c. carbon 


carbonfree .. 


Metalhe Chromium 
Ferro Manganese (per ton) 
Silicon, 45 p.c. to 50 p.c. 
75 p.c. . 


Vanadium 
Molybdenum 
Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 





Ae, ne 
6 0 0 
617 6 
Punts) © 
8 7 6 
Yee 
5 5 0 
5612 6 
. sw 0 
710 0 
2/10 per Ib. 
2/7 per Ib. 
Per Ton. Per Unit. 
£23 0 0 7/- 
2112 6 7 
£21 12 6 7 
£37 10 0 Ll 
£38 15 0 1] 
£42 0 O 12/6 
103d. per Ib. 
2/5 per lb. 
£10 15 0 home 


£12 7 6scale 5/—p.u. 

£17 0 Otol7 10 0 
scale 6/—p.u. 

12/8 per Ib. 

5/6 per lb. 

9d. per Ib. 

£225 to £230 

5/3 per lb, 








® H + ‘. ’ . . sos . : . 
Makers* official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METAL. 


Official Prices, March 7th. 
CoPpPrER- 
Cash .. £32 15 Oto £32 16 3 
Three months .. £32 18 9to £33 0 0 
Electrolytic .. .. .. £35 15 Oto £36 0 0 
Best Selected Ingots, d/d Bir- 
matey )5 6.5 Pid ee £36 7 6 
Sheets, Hot Rolled £62 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 10d. 10d. 
Brazed (basis) 10d. 10d. 
Brass— 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 0 
* Home. Export 
Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
Brazed lid. Lid. 
Tr— 
So) ae £229 12 6to £229 15 0 
Three months . £228 12 6to £228 15 vu 
Leap: £ll 11 3to £11 18 9 
SPELTER— A : £14 15 Oto £15 1 3 
Aluminium Ingots (British) .. £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE Export. 
(f.0.b. Grangemouth—Navigation Unscreened 13/3 to 13/6 
Glasgow— Ell 14/3 to 14/6 
Splint 15/3 to 15/6 


AYRSHIRE 


(f.0.b. Ports) 11/6 


Steam 
FIFESHIRE 
(f.o.b. Methil or Burnt- 
island)}—Steam .. 
Unscreened Navigation 


12/— to 12/6 
12/—- to 13 
LOTHIANS 


(f.0.b. Leith)—Hartley Prime . 
Secondary Steam .. 


12/— to 12) 
11/9 to 12 


ENGLAND. 


YORKSHIRE, MANCHESTERB— 


B.S.Y. Hard Stearns 17/6 to 20/6 
Furnace Coke < eh 13/- to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 13/9 to 14/6 
» Second. 13/— 
Best Small . 10/6 to 11/6 


Unscreened 12/— to 13/6 


DuRHAM~ 
Best Gas. 14/8 
Foundry Coke 18/— to 21 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 27,/— to 28/- 
South Yorkshire Best .. 22/— to 24/- 
South Yorkshire Seconds 17 6to 19/6 
Rough Slacks. . - . 6/-to 9/- 
Nutty Slacks 7/-to 8/6 
Furnace Coke (at ovens) 12/3 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large . . 19/6 
Seconds... .. 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 22/- to 27/- 
Foundry Coke 21/6 to 36/— 
Furnace Coke 19/6 to 21 
Patent Fuel 21/- 
SwaNsEA— 
Anthracite Coals : 
Best Lerge <6 fs: 35/— to 38/6 
Machine-made Cobbles. . 42/6 to 51/- 
Nuts 40/— to 50/- 
Beans 25/- to 30/- 
Peas See 18/- to 20/6 
Rubbly Culm. . 9/6 to 10/6 
Steam Coals : 
Large 18/— to 20/- 
Nuts 18/6 to 22/6 
Smalls 11/— to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Per gallon. 
3td. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 


gravity) 
Diesel Oil a i 





Manchester prices }d. per gallon extra, 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Trade Agreements. 


THE opening of negotiations for a treaty of com- 
merece between Great Britain and France is being accom- 
panied by a renewal of similar discussions with some 
other countries. It would appear that trade and industry 
are entering upon a phase that will determine the con- 
ditions under which they will be carried on in the future. 
The difficulties experienced by France in reaching satis- 
factory agreements reveal how serious are the obstacles 
that stand in the way of a commercial policy which aims 
at developing foreign exchanges while providing the fullest 
protection to home industries. There is a great divergence 
of French opinion as to the possibility of carrying out such 
a policy, and even amongst industrial interests unanimity 
is wanting, some of the Federations preferring agreements 
amongst groups on the lines of the Steel Cartel. What has 
been called “ concerted ” trade by arrangement between 
industrial groups in different countries has given good 
results within limits, but negotiations for that purpose 
have frequently broken down because they encroached 
on other interests, and it is not always possible to main- 
tain discipline in such international organisations when 
makers are craving for orders, and there is no effective 
way of preventing an infraction of a collective contract. 
The “ managed ” trade is based upon import quotas which 
the French have adopted in a way that makes an expan- 
sion of foreign trade impossible, and prevents importers 
from doing business, because they never know what changes 
are likely to take place in the quotas. Both systems are 
defective. The “ managed ”’ system, as practised until 
now, is unsatisfactory because it is controlled by par- 
ticular manufacturing interests, and the result has been a 
sacrifice of exporting industries which suffer from undue 
limitations of imports. The outcome of the negotiations 
between Britain and France must be some acceptable 
compromise until such time as a stabilising of world 
economic factors allow of a gradual return to something 
like the former conditions of international trade. Now 
that the French Government is empowered to modify 
tariffs in any way it pleases during a period of a year, with 
a view to negotiating agreements by means of tariffs and 
quotas, the discussions are likely to be long and arduous, 
but it is certain that the French attitude has lately under- 
gone a notable change, in the sense that a development of 





foreign trade is regarded as of greater moment than a 
restriction of imports into this country. Nevertheless, 
as the French fear that their industrial situation is | 
threatened by competition from countries with devaluated 
currencies, the negotiations will be carried through with | 
difficulty. | 


Shipping. 


The situation of shipping is a matter of growing 
concern. Al! the various interests represented by the 
Central Committee of Shipowners, ‘the federations of | 
officers and seamen, and the Maritime and Colonial League | 
combined to send a delegation to the Prime Minister in | 
order to explain to him what they described as the desperate | 
plight of shipping and the necessity of Government secur- 
ing the immediate passage of a Bill through the Chamber | 
of Deputies which aims at providing shipowners with 
subsidies based upon the tonnage and speed of ships, the 
mileage covered, and the number of officers and men 
‘arried. While shipping companies owning about 785,000 
tons are paid subsidies for services they are required to 
maintain in the national interest, the others owning some- 
thing like 2,500,000 tons receive nothing, and it is declared 
that a third of that tonnage is laid up and 15,000 officers 
and seamen are idle. There is at present no prospect of 
the ships being put into service again or of the men find- 
ing employment. It is argued that as the existing state 
of things is éaused, in part, by the Government’s policy 
of protecting industry and agriculture at the expense of 
shipping, the State should provide shipowners with the 
means of competing for international traffic. Without 
State aid such competition is declared to be impossible, 
in view of the advantage possessed by those countries 
which have gone off the gold standard. That advantage 
can only be finally determined by the levels of internal 
prices, and if prices in sterling and dollar groups of coun- 
tries should remain relatively lower than they are in France 
it is clear that French shipowners will always be burdened 
with higher costs, unless something can be done to bring 
down prices in France to a corresponding level. In present 
circumstances there is little prospect of that being done. 
Shipowners put their case to the Government as one of 
national interest, which, they say, can only be met by a 
system of subsidies, such as that proposed in the Tasso 
Bill. In principle, their claims are recognised as reason- 
able, and it is not improbable that the Bill will pass through 
the Chamber of Deputies, but the Government is faced 
with the necessity of undertaking no new financial commit- 
ments until the country’s finances are completely restored, 
so that the question of subsidising shipping as a whole is 
one of whether the nation can afford to do it in the present 
state of national finances. 

Rolling Stock. 

Apart from the slump which has set a gloom on 
ali branches of industry, locomotive and wagon builders 
have found themselves placed in a particularly serious 
position by the failure of Governments during the past 
two years to authorise the expenditure on rolling stock, 
in accordance with the five years’ plan which was allowed 
to lapse during the long discussion on proposals for railway 
reorganisation. ‘The absence of work compelled wagon 
builders to close shops or undertake other manufactures. 
In the Budget for 1934 now voted the long-standing credits 
of nearly 600 million francs for the purchase of rolling 
stock have been reduced to 450 millions, but this expendi- 
ture will at least permit of some activity during the year, 
though it is probable that the orders for locomotives will 
be executed, for the most part, in some of the railway 
companies’ own works. Amongst the orders distributed 
by the State Railways and the Paris—Orleans Railways, 
there are nearly a hundred rail motor coaches of different 
types, as well as a number of steel coaches and a few 





experimental steam locomotives. 








British Patent Specifications. | 


When an % tion ts icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ia 
without drawings. 

Copies of Specifications may be obtained at the Patent O 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at la. each. 

The date first given is the date of application ; the second date, 
at the end of the abri t, is the date of the acceptance of the | 
complete Speci fication. | 
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STEAM GENERATORS. 


404,513. April 13th, 1933.—-CyYLINDRICAL SHELL BOILERs, | 
Edwin Danks and Co, (Oldbury), Ltd., and J. Henry, both | 
of Oldbury. H 
In order to improve the circulation of water in boilers of the 
Lancashire, economic, and similar types, a series of pipes A A 
N° 404,513 
oer } 
| | 
| | 
ht 





is connected with the bottom of the shell and with a header B 
in the dryback. From the header other water tubes C rise into 
the upper part of the boiler. The essential feature of the inven- 
tion is that the ends of the tubes A A should be spaced some 
distance apart along the length of the boiler.—January 18th, 
1934. 


INTERNAL COMBUSTION ENGINES. 


404,517. April 25th, 1933.—CyYLINDER COOLING SysTEMs, 
‘** Fusion-Moteurs,’”” Boulevard Galliéni, Rueil-Malmaison 
(Seine-et-Oise), France. 

It is proposed to_cool the evlinders of interna! combustion 


























engines by allowing the water in the jacket to boil, and then to 
condense the resulting steam in a bank of air-cooled tubes for 
return to the jacket. A smal] reservoir is provided for make- 
up purposes.—January 18th, 1934. 


SWITCHGEAR. 


1932.—E.xecrric Crracuir BREAKERS, 


405,000. June 27th, 
Inc., of 120, 


International General Electric Company, 
Broadway, New York, U.S.A. 

The principal object of this invention is to provide a switch 
in which the time elapsing until the contacts are opened, as 
well as the arcing time, is as short as possible. Another object 
is to provide a switch in which the amount of material needed 
is much smaller and the cost much lower than usual. A small 
electro-magnet A, energised by @ main current coil B, firmly 
holds an armature C on its poles. This electro-magnet is highly 
saturated even when the current has its rated value, so that its 
holding power does not increase to any considerable extent with 
excess current. An electro-magnet D, with a coil E likewise 
energised by the main current, has considerably greater dimen- 
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sions, and is far from saturation point when the current has its 
rated value. The setting of the system may therefore be 
such that the armature C is pulled away from the magnet A 
when the current has any selected value, and is drawn towards 
the magnet D with a high degree of acceleration. The armature 
C moves alone for a certain distance before coming in contact 
with a switch member F, for the purpose of causing the armature 
to strike the member F percussively and at high velocity, so that 
the tacts i diately begin to open with great rapidity. 
The advantages thus secured are that a short time after the 
armature C impinges upon the member F, the contacts are 
moved so far apart that the magnetic spark extinction comes 
into effect and blows the roots of the arc away from the points 
at which the contacts touch.—January 29th, 1934. 














TRANSFORMERS AND CONVERTERS. 


405,183. June 24th, 1933.—Tue Frerepine or REcrIFIERs, 
Aktiengesellschaft Brown, Boveri et Cie., of Baden, 
Switzerland. 

An improved method of feeding rectifiers from a twelve- 
phase transformer is described in this specification. The twelve- 
phase winding separates into the three regular four-phase 
windings (1, 4, 7, 10), (2, 5, 8, 11), and (3, 6, 9, 12). I, ll, I 
indicate the phases on the primary side of the transformer, 
these phases being distributed over the four-phase systems in 
the manner shown. The three star points which are marked 


N°405, 183 
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O,, O,, Os are connected to the terminals of the star-connected 
choking coil 8, the neutral point of which is connected to the 
negative conductor of the continuous current network supplied 
to the rectifier. It will be seen that each four-phase system has 
two even-number and two odd-number phases, which, however, 
never carry current simultaneously on account of the large 
phase difference between them. This ensures that all anodes 
carry the same amount of current. It is, of course, possible to 
use a zig-zag connection for the choking coil without in any 
way complicating the arrangement.—February lat, 1934. 


TRANSMISSION OF POWER. 


404,958. July 27th, 1933.—Hicu Porentian Cases, 1h: 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

This invention has for its object to improve the construction 
of fluid-filled cables. In Fig. 1 A illustrates a core over which 
numerous wires B are stranded to form the conductor. Sur- 
rounding the strands and tightly and smoothly wound thereon 
is paper or other insulating material in the form of narrow 
ribbons or tape C. Surrounding the insulation is a sheath D 
of lead or other impervious material. Within the core is a filling 
of oil or other fluid insulation E. Referring to Fig. 2, F and G 
indicate two of the outer strands of the cable shown in Fig. 1 
on a greatly magnified scale, and C the concentric layers of tape 
insulation. H indicates one of the wedge-shaped spaces existing 
between each pair of strands and the layer of insulating tape 
immediately surrounding it. These wedge-shaped spaces 
extend the entire length of the cable, and being in close proxim 





ity to the source of supply in the core are or may be the first 
to receive any impurities in the insulating fluid, and because 
of their shape there is a tendency for the impurities to be 
lodged therein rather than to pass into the insulation and be 
spread over a wide area where the likelihood of their being a 
source of danger is greatly lessened. The oil in the spaces H 
is under electrical stress, and as soon as such impurities are 
present in sufficient quantity a glow discharge commences, as 
is indicated by the dotted lines J, which ultimately cause a 
chemical deterioration of the oil and a breakdown of the cable. 
In order to prevent this glow discharge the bare conductor 
strands are wrapped from end to end of the cable with a per- 
forated metallic tape K, which tightly encloses them with small 
side clearances between turns. This tape is of such character 
that oil from the core can freely pass through it. For this purpose 
it is perforated throughout its length, the perforations L being 
close together to reduce the resistance to flow.—January 24th, 
1934. 


TRAMWAYS AND RAILWAYS. 


405,164. May 25th, 1933.—Enecrric Suppiy Systems, 
Sulzer Fréres Société Anonyme, of Winterthur, Switzerland. 
This invention relates to electric supply systems of the kind 
in which, in addition to a main generator, an auxiliary source of 
electric power is provided to supply energy to the system during 
peak load periods. The invention is particularly, although not 
exclusively, suitable for vehicles of the oil-electric type 
having an oil-electric generating plant which supplies current 
to the traction motor or motors of the vehicle. An oil engine 
A drives a self-excited electric generator B, which supplies 
energy through the circuit C to tractionmotors D. An auxiliary 
source of power, comprising a secondary battery E, is arranged, 
so that it can be connected by means of the contact F of a relay 
G in parallel with the armature of the generator B to supply 
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energy to the traction motors D during peak load periods. 
The speed of the vehicle is regulated by a resistance con- 
nected in series with the motors D, this resistance preferably 
being controlled in any suitable manner by the driver. Auto- 
matic regulating apparatus of any suitable known type—indi- 


N°405, 164 


A 





cated by the rectangle J—is provided to control the excitation 
of the field winding K in accordance with the speed of the 
generator, so as to vary the generator voltage in such a manner 
that its output is maintained substantially constant.—February 
Ist, 1934. 


MISCELLANEOUS. 

404,626. July 15th, 1932.—Enecrricat Resistancss, Igranic 
Electric Company, Ltd., of 147, Queen Victoria-street, 
London, E.C.4, and Arthur Herbert Curtis, of The Lodge, 
Clapham-road, Bedford. 

This invention consists broadly of an electrical resistance 
made from material of openwork formation and partially or 
wholly embedded in a heat-absorbing material, such as cement 


N° 404.626 

















il 


or similar subst . which the sole immediate 
support for the resistance. The resistance material is composed 
of expanded metal, formed into strips of channel section, the 
channel being wholly or partially filled with the heat-absorbing 
material. In the example of the invention shown, the terminals 
of the resistance are indicated at A and the portion of the 
element constituting the resistance at B.—January 15th, 1934. 


404,863. May 26th, 1933.—AppParatTUs FOR THE PRODUCTION 
OF PORTLAND AND ALUMINOUsS CEMENTs, Metallgesell- 
schaft Aktiengesellchaft, 45, Bockenheimer Anlage, 
Frankfurt-on-the-Main, Germany. 

The inventors propose to sinter Portland cement slurry on a 
travelling grate. The grate is first prepared with a protecting 
layer of clinker provided by the hopper A. The slurry, together 
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with some return material and coke breeze in the proportions 
of 156, 188, and 12 respectively, are fed on to the grate by the 
hopper B. The mixture is ignited at C and a down draught in- 
duced by the fan D. It is said that in this way 1 kilo. of clinker 
can be produced for a consumption of from 1000 to 1200 calories, 
and that the waste gases do not exceed 200 deg. Cent. in tem- 
perature. The screening sizes for the clinker are mentioned in 
the specification.—January 25th, 1934. 





Forthcoming Engagements. 








Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

CHEMICAL ENGINEERING GrovuPp.—Joint meeting with Road 
and Building Materials Group and Inst. of Structural Engineers. 
In Refectory of Imperial Chemical House, Millbank, S.W.1. 
“Some Trends of Development in Building Materials,’’ Major 
V. Lefebure and Mr. A. H. Douglas. 8 p.m. 

Inst. or ELEcTRIcAL ENGINEERS: N.-EASTERN STUDENTS. 
—Armstrong College, Newcastle-upon-Tyne. ‘‘ Development of 
Current and Voltage Transformers,” Mr.J.W. Bayles. 7.15p.m. 

Inst. oF ELEcTRicaL ENGINEERS: N. Mipianp.—Hotel 
Metropole, Leeds. Annual dinner, 7 p.m. for 7.30 p.m. 

Inst. oF MaRINE ENGINEERS.—85/88, The Minories, London, 
E.C.3. Annual general meeting. 6 p.m. 

Inst. OF Metats: SHEFFIELD Locat Srorion.—At the 
University, Sheffield. ‘‘ Nickel-chrome Plating,” Mr. Frank 
Masor. 7.30 p.m. 

Inst. oF PropucTion ENGINEERS: WESTERN SECTION.— 
At Merchant Venturers’ College, Bristol. ‘‘ Progressing of Work 


Inst. oF StrucTuRAL ENGINEERS: MIDLAND COUNTIES 
Brancu.—Cavendish Café, Cornmarket, Derby. ‘‘ Some Recent 
Examples of Design and Construction in Foundry Practice,” 
Mr. Lionel Pearce. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“ Power Plant Pipework,” Mr. A. G. Bugden. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—At Engineers’ Club, 
Albert-square, Manchester. ‘“‘The Draughtsman as Designer— 
His Scope and Restrictions,’’ Mr. A. L. Dawson. 7.15 p.m. 

Oup CeNnTRALIANS.—Imperial College Union, Prince Consort, 
road, 8.W.7. Annual general meeting, 7 p.m. Annual dinner- 
7.15 p.m. for 7.30 p.m. 

Ramway CLus.—57, Fetter-lane, E.C.4. ‘*‘ The Lancashire 
and Yorkshire Railway,” Mr. L. C. King-Williamson. 7.30 p.m. 

Roya Inst. of GREAT BriTarn.—21, Albemarle-street, W.1. 
Discourse. by M. Emile Cammaerts. 9 p.m. 


Saturpay, Marca 10ru. 


Beurast Assoc. oF ENGINEERS.—At “‘ Carlton ”’ and ‘‘ Locks- 
ley’ . Halls, Belfast. Annual dinner and dance. 6 p.m. 
for 6.30 p.m. . 

Inst. or British FOUNDRYMEN: LANCASHIRE BRANCH.— 
Engineers’ Club, Albert-square, Manchester. ‘“‘Some Aspects 
of Non-ferrous Founding,’ Mr. A. Logan. 4 p.m. 

Inst. OF MARINE ENGINEERS : JUNIOR SECTION.—-85/88, The 
Minories, London, E.C.3. Social and dance, 7.30 p.m.—11.15 p.m. 

STEPHENSON Locomotive Soc.: MipLanp Brancu.—Cheet- 
ham Hill, Manchester. ‘‘ Members’ Photographic Night.’ 
6.30 p.m. 

Monpay, Marca 12ru. 

ENGINEERS’ GERMAN CrrcLE.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Kranbau von heute und seine 
Leistungen fiir Industrie und Verkehr: Die Entwicklung der 
neuen Bauformen, der Geschwindigkeiten und Leistungen, und 
die perme tgy der einzelnen Krantypen fiir die verschiedenen 
Zweigen der Industrie und fiir den Verkehr (Modern Crane 
Construction and its Ft amg in Industry and Commerce : 
The Development of New Types, their Speeds and Capacities, 
and the aa coke oe of Particular Types of Crane in the Different 
Branches of Industry and Commerce),’’ illustrated with lantern 
slides, by Herr Oberingenieur Fried. Heym, of the Demag 
Aktiengesellschaft, Duisburg. 6 p.m. 

Inst. oF ELECTRICAL ENGINEERS : 
Armstrong College, Newcastle-upon-Tyne. “‘Some Problems 
of Rural Electrification,” Mr. R. M. Charley. 7 p.m. 

Inst. oF Metats: Scorrish Looat Secrion.—At 39, 
Elmbank-crescent, Glasgow, C.2. Annual general meeting. 
Paper by Mr. J. Arnott. 7.30 p.m. 

Inst. oF StructuRAL ENGINEERS: S. WaLes anp Mon- 
MOUTHSHIRE BrancH.—At South Wales Inst. of Engineers, 
Cardiff. ‘‘ Construction of Retaining Walls,’ Mr. W. A. Evans. 
7 p.m. 


N. Eastern SECTION.— 


Turspay, Marcu 131TH. 

ILLUMINATING ENGINEERING Soc.—at E.L.M.A. Lighting 
Service Bureau, 2, Savoy Hill, W.C.2. ‘‘The Aesthetics of 
Artificial Lighting in Architecture,’’ Mr. R. Sutherland. 

Inst. oF AUTOMOBILE ENorNEERS.—King’s Head Hotel, 
Coventry. ‘‘The Suspension of Road Vehicles,” Mr. T. H 
Sanders. 7.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: NORTH-MIDLAND 
Srupents’ Sectron.—Hotel Metropole, Leeds. “‘ Some Develop- 
ments in Railway Signalling,’ Mr. R. O. Yardley. 7.15 p.m. 
Inst. OF ELECTRICAL ENGINEERS: ScorrisH CENTRE.—At 
North British Station Hotel, Edinburgh. ‘‘Grid Metering,” 
Mr. J. Henderson. 7 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Rudders and the Steering 
of Ships,”’ Professor T. B. Abell. 7.30 p.m. 

Inst. or Fuet.—At Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘“‘ Coal Handling at Ports,’’ Mr. D. E. Cameron. 
6 p.m. 

Inst. OF MARINE ENGINEERS.—85/88, The Minories, London, 
E.C.3. ‘“‘ Alternating Current for Ships’ Auxiliary Machinery,” 
Mr. W. J. Belsey. 6 p.m. 

Inst. oF Metats: N.E. Coast Locat Section.—Armstrong 
College, Newcastle-upon-Tyne. ‘“‘ Flow of Metals in the Extru- 
sion Process,” Mr. C. E. Pearson. 7.30 p.m. 

Inst. oF Metats: Swansea Locat Secrion.—At Y.M.C.A., 


Swansea. Professor L. Taverner will open discussion on 
“Rolling.” 6.15 p.m. 

Inst. OF PETROLEUM TECHNOLOGISTs.—At Royal Soc. of 
Arts, John-street, Adelphi, W.C.2. Twenty-first Annual 
General Meeting. Presidential Address, Mr. T. Dewhurst. 
5.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.— 198, West-street, 
Sheffield. ‘“‘ Corrosion with Special Reference to the Rust and 


Acid-resisting Steels,” Mr. H. T. Shirley. 7.30 p.m. 
WEDNESDAY, Marcu l4ru. 
Inst. oF Crvin ENGINEERS.—Great George-street, S.W.1. 
Informal meeting. Discussion, ‘‘ Mechanical Characteristics 
and Classification of Sands and Gravels,’’ Mr. H. J. Deane. 6 p.m. 
Inst. oF SrRuctuRAL ENGINEERS: LANCASHIRE AND 
CHESHIRE Brancu.—At College of Technology, Manchester. 
“The Romance of Building,’ Mr. F. E. Drury. 7 p.m. 
Inst. oF Wetpinc ENGIneERs.—At Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. ‘‘ The Collation of Research 
and Application for Welded Fabrication,’ Mr. H. W. Hawkins. 
7.45 p.m. 
N.E. Coast Inst. OF ENGINEERS AND SHIPBUILDERs : 
GRADUATES.—Bolbec Hall, Newcastle-upon-Tyne. ““ Coal 
Mining with Electrically Driven Machinery,” Mr. J. Smith. 
7.15 p.m. 
Royat Soc, or Arts.—John-street, Adelphi, W.C.2. ‘“‘ How 
to Improve the Design of British Goods,’’ Mr. William Gaunt. 
8 p.m. 
THURSDAY, Marcos 15TH. 
Inst. oF ELectricaAL ENGINEERS.—Savoy-place, W.C.2. 
Faraday Lecture, “The Electrical Engineer and the Free 
Electron,” Mr. Clifford C. Paterson. 6 p.m. 
Inst. of Locomotive ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Annual general meeting. 
““One Hundred Years of Railway Coaches,’’ Mr. A. N. Moon. 
6 p.m. 
Inst. OF MARINE ENGINEERS: JUNIOR SECTION.—85/88, The 
Minories, E.C.3. ‘‘ Steel Tube Manufacture,”’ Dr. J. W. Jenkin. 
7 p.m. 
Inst. or Metats: Lonpon Locat Section.—In Rooms of 
Soc. of Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 
8.W.1. ‘Spectroscopic and Microchemical Analysis of Metals 
and Alloys,’ Dr. G. Barr and Miss Hadfield. 7.30 p.m. 
Inst. oF SrructuRAL ENGINEERS.—Hotel. Metropole, Leeds. 
“The George Washington Bridge,’ Professor J. Husband. 
7 p.m. 
Inst. oF StrrucTURAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. ‘‘The Underpinning of Durham Castle,” Dr. 
Oscar Faber. 6.30 p.m. 
N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS: TEES- 
sIpE Brancu.—In Lecture Theatre, Cleveland Scientific and 
Technical Institution, Corporation-road, Middlesbrough. 


Fripay, Marou lérx. 

Inst. oF Furt.—At St. Ermin’s Hotel, Caxton House, S.W. 
Informal meeting. Mr. John Roberts will open discussion on 
‘** Mature and Immature Fuels.’’ 7 p.m. 

Inst. OF MECHANICAL ENGINEERS.-—Storey’s-gate, S.W.1. 
Discussion, “‘ Mechanics of Electrical Switchgear,’ Mr. H. 
Trencham. 6 p.m, 

Inst. oF SrrucrurRaAL ENGINEERS: WesTRERN COUNTIES 
Brancu.—At Merchant Venturers’ Technical College, Bristol. 
“The Work of the Institution Masonry Committee,” Mr. E. 
Holden. 7.15 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
‘ Totalisators,’’ Mr. J. H. Broome. 7.30 p.m. 

N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS.— 
Bolbec Hall, Newcastle-upon-Tyne. “‘ Screw Propeller Experi- 
ments with Models of Coasters—The Effect of a Cruiser Stern on 
Propulsive Efficiency,” Dr. F. H. Todd. 6 p.m. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. Annual general meeting. 
5 p.m. 

Sarurnpay, Marco# 177TH. 

Finsspury TECHNICAL COLLEGE OLp Stupents’ Assoo,— 
Trocadero Restaurant, W.1. Annual dinner, 6.30 p.m. for 7 p.m. 
Tickets from F. R. C. Rouse, 15, Clifton-gardens, Golders Green, 
N.W.11. 

Inst. or Civ. ENGINEERS.—Students’ afternoon visit to 
British Portland Cement Manufacturers’ Johnsons Works at 
Greenhithe. 

Inst. oF Evectrican.ENGINEeRS: N. EASTERN STUDENTs. 
Visit to Heaton Works of C. A. Parsons and Co., Ltd. 2.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: GRADUATES’ SECTION.— 
Annual Visit to Swindon. Leave Paddington 9.15 a.m. 

MANCHESTER Assoc.’ OF ENGINEERS.—At Manchester, 
Limited, Café, Exchange-arcade, Manchester. Students’ 
annual social and dance. 

Monpay, Maron 19TH. 

Inst. OF MECHANICAL ENGINEERS : GRADUATES’ SECTION.—- 
Storey’s-gate, S.W.l. Annual lecture, ““The Application of 
Mechanical Stoking to Marine Boilers,’ Major William Gregson. 
6.45 p.m. ' 

Tvuespay, Maron 20ru. 

Inst. or AUTOMOBILE ENGINeEERS.—Victoria Hotel, Wolver- 
hampton. ‘* Making Modest Production Pay in Motor Car 
Manufacture,’ Mr. Cecil Kimber. 7.30 p.m. 

Inst. OF Metats: BrrmrncHamM Loca Section.—At James 
Watt Memorial Inst., Birmingham. “ Rolling Mill Practice,” 
Mr. G. A. V. Russell. 7 p.m. 

SHEFFIELD METALLURGICAL Assoc.— 198, West-street, 
Sheffield. ‘‘ Recent Developments in Open Hearth Furnace 
Design,” Mr. R. A. Hacking. 7.30 p.m. 

WEDNESDAY, Marc 2\sT. 

Inst. oF CHEMICAL ENGINEERS.—Joint meeting with Inst. of 
Petroleum Technologists, at Chemical Soc., Burlington House, 
W.1. “ Practical Testing of a Continuous Petroleum Still,” Mr. 
A. H. Goodliffe; ‘‘The Determination of Plate Efficiency in 
Fractionating Columns for Complex Mixtures,’ Dr. A 2 
Underwood. 6 p.m. 

Inst. of Civi ENGINEERS : STUDENTs.—Great George-street, 
S.W.1. ‘‘ Fatigue Strength of Electric Welds and the Con- 
struction of an All-welded Bridge on the River Tees,” Mr. A. 


Scott. 6.30 p.m. 

Inst. oF MEcHANICAL ENGINEERS.—At The University, 
Sheffield. Thomas Lowe Gray Lecture, ‘‘ High-speed Diesel 
Engines for Marine Service,’ Mr. H. R. Ricardo, F.R.S. 7.30 
p-m. 

Inst. or Navan Arcurirects.—Grand Hall, Connaught 


Rooms, Great Queen-street, W.C. Annual dinner, 7.30 p.m. 
WeEDNEspDAY, MARCH 2Ist, TO Fripay, March 23Rp. 

Inst. or Navan Arcuitects.—In Lecture Hall of Royal Soc. 
of Arts, John-street, Adelphi, W.C.2. Annual General meetings. 
For programme see page 231. 

TuHurspAy, Marcu 22Np. 

Inst. or Structurat Enorveers.—1l0, Upper Belgrave- 
street, S.W.1. ‘‘ A New High-tensile Steel for Structural Work,”’ 
Dr. Gilbert Roberts. 6.30 p.m. 

Fripay, Marcu 23rp. 

Inst. or Locomotive ENGIneEeRS: N. EasTeRN CENTRE.— 
Hotel Metropole, Leeds. ‘‘ Boiler Repairs,” Mr. R. L. Kirkland. 
7.15 p.m. 

Inst. oF Structurat ENcineers.—-Dorchester Hotel, W.1. 
Annual dinner. 6.45 for 7.15 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1. 
“ High-voltage Alternators and Some Notes on the Properties 
of Insulating Materials,’’ Mr. J. Rosen. 7.30 p.m. 

Monpay, Marca 267TH. 

ENGINEERS’ GERMAN CrrcLe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘* Die Moderne Schweisstechnik 
im Bauwesen’”’ (Modern Structural Welding), illustrated with 
lantern slides, Herr Diplom-Ingenieur Otto Bondy, consulting 
structural engineer from Berlin. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS : GRADUATES’ SECTION. — 
Storey’s-gate, S.W.1. ‘‘ Locomotive Erecting,” Mr. F. T. 
Barwell. 6.45 p.m. Election of Committee. 

Inst. OF StrRucTURAL ENGINEERS: MIDLAND COUNTIES 
Brancu.—At James Watt Memorial Inst., Birmingham. ‘‘ Con- 
struction of Coleshill Aqueduct Over the River Cole for the Bir- 
mingham Meridon and Solihull Joint Sewer,’ Mr. W. B. Davies. 
6 p.m. 








WeLpING ExLextTron CastTines.—Three years ago @ means 
for welding elektron, the lightweight alloy which, owing to its 
high magnesium content, ignited and smouldered away when 
early attempts were made to weld it, was found, and recently 
Barimar, Ltd., has received four cases of cracked elektron crank 
cases and gear-boxes from a customer in Rangoon, Burma, to 
be repaired. 


Gunire.—The Concrete Proofing Company, Ltd., 100, 
Victoria-street, S.W.1, has sent us a copy of a handbook on 
cement-gun work, in which the process of rendering, repairing, 
waterproofing, and fireproofing old and new concrete, steel, 
and timber structures by use of the cement-gun is described 
and illustrated by accounts of recent work. ‘‘ Gunite,’ we may 
perhaps remind our readers, is a dense finely graded cement 
concrete which is projected on to the surface to be covered by 
air pressure, usually between 35 1b. and 40 lb. per square inch. 
Whilst the concrete mixture passes through the air nozzle, 
a group of finely divided pressure sprays are directed upon it, 
thus intimately mixing the water required for hydration with 
the cement. Unreinforced gunite weighs about 142 lb. per 
cubic foot, and working stresses of 1500 lb. per square inch in 
compression and 1201b. in tension can be safely employed. 
Owing to the manner in which it is applied, the adhesion is 
considerable ; in fact, the bond attained when it is shot on to 
existing concrete is greater than the strength of the original 
concrete. We understand that copies of this interesting hand- 
book may be obtained by engineers from the Concrete Proofing 








in the Shops,”’ Mr. C. Shread. 7.30 p.m. 


Informal discussion. 7.30 p.m. 


Company, Ltd 
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ABOVE:—TOWERS ERECTED—ERECTION OF LIFTING SPAN BEGUN 
BELOW: LIFTING SPAN IN COURSE OF ERECTION 
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ABOVE: LIFTING SPAN IN COURSE OF ERECTION 
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A Seven-Day Journal 


* Oil Engines and the Fuel Oil Tax. 


On Monday last, March 12th, a letter signed by 
Mr. D. A. Bremner, Director of the British Engineers’ 
Association, was sent to the Rt. Hon. Neville Cham- 
berlain, the Chancellor of the Exchequer, setting out 
the position of British oil engine builders with regard 
to the duty on heavy fuel oil. Reference is made to 
correspondence last year and it is stated that the 
members of the Oil Engine Manufacturers’ group of 
the Association are convinced that their trade has been 
adversely affected to a serious extent by the duty 
imposed. The tax, it is averred, increases the average 
cost per B.H.P.-hour by about 14 per cent., and 
thereby disturbs the economic relationship of the 
vil engine to other sources of power. Dealing with 
the export trade, it is further pointed out that that 
trade is two to two and a half times the volume of the 
home trade, and that even in the slump year of 1932 
it amounted to £1,217,000, while in 1929 it was more 
than double that figure. This valuable export trade, 
the letter states, cannot be increased or even main- 
tained unless British oil engine building keeps in the 
van of technical progress. This, it is considered, is 
not possible unless the home demand is sufficiently 
large to stimulate and to finance invention, research, 
and experimental development. In requesting a 
remission of the tax on Diesel engine fuel oil, the manu- 
facturers state that they are only asking for a reason- 
able extension of the principle of exemption already 
granted in respect of fuel oils for coasting, fishing, 
and harbour vessels, which, they say, does not 
appear to have presented any serious administrative 
difficulties. The quality of oil fuel can be easily 
specified, and mention is made of the wide range of 
power plant using such fuel. It is suggested that the’ 
revenue derived from the taxation of engine fuel oil 
is dearly bought at the cost of handicapping what is 
now an indispensable branch of the engineering 
industry, which is in a state of rapid progressive 
development. Although the oil engine manufac- 
turers have hesitated to ask the Chancellor of the 
Exchequer to receive a small deputation, they are 
prepared to support their with additional 
statistics and facts, and to send a very representative 
deputation should that be desired. 


Case 


A Japanese Naval Disaster. 


On Monday afternoon last, March 12th, about 
2.30 p.m., the Japanese second-class destroyer 
* Tomozuru,” which was only completed on Feb- 
ruary 23rd, and commissioned on March 6th, was 
found floating in a capsized condition. She was 
immediately towed to the Sasebo Bay naval depét, 
and efforts were made to save any officers and 
men in the up-turned hull. The latest available 
information says that thirteen men had been rescued 
and that six were known to be alive inside the hull. 
The complement of the vessel was 113. The ill-fated 
destroyer was taking part in manceuvres and was 
separated from the ships of the 21st destroyer flotilla 
and the cruiser “ Tatsuta’’ in a fog, which only 
cleared early on Monday morning, when the loss of 
the destroyer was first discovered. She was found 
later in the afternoon and the cruiser ** Tatsuta ” 
slowly towed her to harbour. The * Tomozuru”’ 
was the first of a group of four miniature destroyers 
of a bold experimental design, which were to be used 
as submarine chasers. They were designed for the 
moderate speed of 26 knots, and engined with 7000 
S.H.P. machinery, but carried three 5in. guns and 
four torpedo tubes in a hull with a length of 253- 9ft., 
a beam of 23-8ft., and a displacement of about 527 
tons. Admiral Nomura has been instructed to hold 
an enquiry into the accident. The loss, following 
that of the destroyer ‘‘ Sawarabi,” with 104 lives, off 
the coast of Formosa on December 5th, 1932, has 
given rise to anxious reconsideration of designs. 


The Coal Utilisation Council. 


On Thursday afternoon, March 8th, a deputation, 
organised by the Coal Utilisation Council, which 
included representatives of the British Electrical 
Development Association, the National Gas Council, 
the Low Temperature Tar Distillers, the London 
and Home Counties’ Coke Association, the Coal- 
burning Appliance Makers’ Association, the creosote 
producers, and the makers of steam road vehicles 
and of compressed gas cylinders, waited upon the 
Secretary of Mines to urge the continuance of the 
tax on heavy oils and some reconsideration of the 
licence duties and restrictions on road vehicles pro- 
pelled by steam or compressed gas. In the absence 
by illness of Mr. Evan Williams, the President 
of the Council, the deputation was introduced by 
Mr. Robert Forrester, the chairman of the Scottish 
Coalowners’ Association, and the address was 
delivered by Mr..W. R. Gordon, the director of the 
Council. It was stated that the coal industry was 
already benefiting to the extent of 600,000 tons of 
coal per annum from the operation of the fuel oil 
tax, and instances were given of undertakings which, 
by converting plants from oil to solid fuel, had 
effected considerable savings, in spite of concessions 
offered in the price of liquid fuel. It was argued 


, ship construction and the rates to be paid. 





that fuel oil is no more a raw material than is petrol, 
and the claim was made that fuel oil was a direct 
and damaging competitor to coal. Reference was 
made to the use of compressed gas for road transport 
vehicles, which could now be supplied, it was stated. 
at a price equivalent to petrol at 7-9d. per gallon. 
The deputation urged that the weight for taxation 
purposes should be the weight of the vehicle, less 
the weight of gas cylinders and connections, and 
pointed out that such a concession would be in 
accordance with the precedent set in the case of 
electrically driven vehicles, which are allowed to 
deduct the weight of their batteries. These are 
treated as fuel and appear to be strictly comparable 
with the compressed gas cylinders. With regard 
to steam road vehicles it was pointed out that a 
market for 950,000 tons of coal, equal to that of 
Norway, was in danger of being lost by restrictions 
in the use of steam vehicles. The deputation asked 
that the licence duties should be reconsidered to 
permit a higher pay load, and that restrictions on 
speed should be no more onerous than those imposed 
on vehicles of similar carrying capacity driven by 
other fuels. A request was also put forward for 
some definite assurance that there was no official 
bias against steam road vehicles. In his reply, 
Mr. Ernest Brown, the Minister of Mines, promised 
to consider carefully the views put forward on 
behalf of the deputation. 


The Late Lieutenant-Colonel Anderson. 


Many of our readers will learn with keen regret 
of the death of Lieut.-Colonel Edward Philip Ander- 
son, who since 1929 had been an inspecting officer of 
railways under the Ministry of Transport. Colonel 
Anderson, who was in his fifty-first year, was born 
at Wavertree, Liverpool, and received his education 
at Rugby School and the Royal Military Academy at 
Woolwich. On leaving college he obtained a com- 
mission in the Royal Engineers, and from the beginning 
of his career specialised in railway transport work. 
For about ten years he served in India on the North- 
Western (State) Railway. In 1904 he was transferred 
from the mechanical to the civil enginzering depart- 
ment of the railway and became an executive enginzer 
in 1912. During the war period he saw service in 
both France and Belgium, and took an active 
part in railway construction, being mentioned in 
despatches and awarded the D.S.O. In 1922 he 
was appointed Superintendent of Works on the 
Khyber Railway, and occupied that position until 
1924. Prior to joining the Ministry of Transport in 
1929, Colonel Anderson held office as divisional super- 
intendent and deputy chief engineer on the North- 
Eastern Railway. His death took place on Sunday 
last, March 11th, in London, and his loss will be deeply 
felt by railway officers, both at home and abroad. 


London Electricity Supply. 


THE annual report of the County of London Electric 
Supply Company, issued on Tuesday, March 9th, 
shows that during the year ended December 3lst, 
1933, 693,374,135 units were sold, as against 
604,599,133 for the preceding year. The company’s 
transmission and distribution network was increased 
by 276 miles of underground mains and overhead 
lines, while eighty new transforming stations were 
put into service. With the completion of the new 
power house at Barking, the total capacity of the 
station was raised from 240,000 to 390,000 kilowatts. 
On January Ist, 1934, the company’s generating 
stations at Barking and Wandsworth began operating 
as selected stations under the South-East England 
Electricity Scheme. The negotiations in respect of 
fixing the standard prices in pursuance of the London 
Electricity (No. 1) Act, 1925, were completed during 
the year, and the new standard prices received the 
approval of the Electricity Commissioners. Agree- 
ment was reached with the local authorities holding 
purchase rights over the company’s undertaking in 
the area of the Croydon Rural Order, 1905, whereby 
the company’s tenure is to be extended. Arising 
out of this agreement, the approval of the Electricity 
Commissioners was obtained to the acquisition of the 
Caterham and Woldingham undertakings by the 
company. 


Welding in Shipyards. 


In a Journal note of March 9th we outlined the 
proposals of the Shipbuilding Employers’ Federation 
with regard to the notices recently posted in shipyards 
referring to the carrying out of welding work on new 
In view 
of the opposition of the trade unions to the employers’ 
proposals, it was assumed that some action would be 
taken by the trade unions, and the course of such 
action was revealed at a meeting of shipyard trade 
unions, which took place in London on Tuesday, 
March 13th. It was stated by Mr. W. Sherwood, the 
President of the Federation of Engineering and Ship- 
building Trades, that a report of the National Com- 
mittee which had been investigating the existing con- 
ditions of electric welders in the shipbuilding yards 
showed that the existing rates of wages ranged from 
66s. to 84s. 6d. a week for skilled time workers. Un- 
skilled trainees under the new scheme are to be paid 
4ls. a weck time rate and the craftsmen trainees 50s. 
The unions have objected throughout the negotiations 
to the creation of a special welding class, holding 





that it is a restriction upon the craftsman’s following 
his own craft or trade and doing his own work. The 
unions pledged themselves by a resolution to secure 
that the work to be welded should be done by the 
class hitherto doing the work. In the event of any 
member refusing to do the work of any trade and being 
subject to discrimination by the employers, all unions 
will render support to such member in the fullest 
sense. A National Committee, on which each shipyard 
trade union is represented, will give effect to the resolu- 
tion and also deal with other questions that may arise. 


Mechanisation in the Army. 


THe Army Estimates, which were issued on 
Thursday, March 8th, show a net total of £39,600,000, 
which is £1,650,000 more than the 1933 Estimates, 
but is still £330,000 less than the Estimates for 
1931. In the section devoted to mechanisdtion 
in the Army, it is stated that the organisation of 
Divisional Royal Engineers on a mechanised basis 
has now been settled Some units already possess 
sufficient vehicles and power tools to enable them to 
train on a mechanised basis, and the engineer units 
of another division will be similarly equipped this 
year. Small-scale trials having indicated the best 
type of light tractor to replace the horse in infantry 
first-line transport, more extended trials will be under- 
taken forthwith. The trials with anti-tank guns are 
nearing finality, and the equipment of units with the 
infantry close support 3in. mortar will continue. 
Tests are being continued with various types of oil 
engines suitable for use with wheeled vehicles. It 
is hoped that in due course it may become possible 
to incorporate this type of engine in armoured 
fighting vehicles, and so to reduce very largely, or 
even eliminate, the fire risk present in all petrol-driven 
vehicles. 


Escape from Sunken Submarines. 

In introducing the Navy Estimates in the House 
of Commons on Monday evening last, Sir Bolton 
Eyres-Monsell, the First Lord of the Admiralty, 
said that after exhaustive and anxious consideration 
the Admiralty had come to the conclusion that the 
raising of a sunken submarine in time to save life 
by that means was not a feasible operation, and 
that the most certain, and, indeed, only practical 
method of saving life was the Davis submerged 
escape apparatus, which was now fitted to all sub- 
marines, and for the future it was proposed to rely 
only on it for saving life. This conclusion had only 
been reached after most careful investigation of 
submarine disasters in this country and in other 
countries, in the light of experience gained by 
the United States naval authorities, and in the 
light of the Admiralty’s own experience of the escapes 
made by means of the escape apparatus from the 
‘** Poseidon ” in 1931 and the negative results attend- 
ing the salvage operations of ‘““M 2” in 1932. The 
Admiralty wa’ fortified in its decision by the fact that 
the United States had reached exactly the same con- 
clusions, and had decided on a similar policy for the 
future. Officers and men serving in submarines 
were now all trained in the use of the Davis escape 
apparatus. There was a training tank at Gosport, 
a second tank was being built at Hong Kong, and 
a third would shortly be built at Malta. Orders 
were being issued to the Fleet that it was not proposed 
to retain a salvage organisation for the sole purpose 
of salving submarines as at present. 


Sheffield’s Gas Undertaking. 


At the annual meeting of the Sheffield Gas Com- 
pany, which was held in Sheffield on Monday last, 
March 12th, Lieut.-Colonel H. K. Stephenson, the 
chairman of directors, referred to the progress made 
with the South Yorkshire gas grid, and the special 
efforts of the company to meet the growing require- 
ments of metallurgical processes. The South York- 
shire gas grid had, he said, been in operation 
over twelve months, and very satisfactory progress 
had been made. Three more coke ovens had been 
added to the sources of supply, and gas was being 
taken from six coke oven plants. Five miles of grid 
main were laid during last year, and during the 
present year it is hoped that a further coke oven 
will be connected to the system. In the year under 
review the Sheftield Gas Company purchased no less 
than 5522 million cubic feet of gas, at a cost of 
£138,342. During the past year the company received 
many inquiries for bulk heating, and several unusually 
large gas meters, dealing with quantities of 15,000 
20,000, and 35,000 cubic feet per hour had been 
installed. Many plants were converted from pro- 
ducer gas to bulk supply, and a number of furnaces 
had been equipped with the company’s patented 
atmosphere control appliances for the heat treatment 
of steel. This process enables steels to be heated 
without the formation of scale and without decar- 
burisation. It is claimed that with this special process 
heat-treated tools have been shown to have 100 to 
150 per cent. longer life than tools treated in the old- 
fashioned way. The work of the research department, 
which deals with the solution of customers’ problems, 
has been extended. Thanks were expressed to Mr. 
Ralph Halkett, the general manager and secretary 
of the company, also to Mr. Halkett, jun., and the 
technical staff, for the way in which they had made 
the company’s interests their own. 
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The Development of the Parsons 
Steam Turbine. | 


No. 


XI. 


(Continued from page 245, March 9th). 


THE First MuutTreLE SHarr TURBINE. 

Fees the year 1910 all steam turbines for land 

/ purposes had beeneither of thesingle-cylinder type, 
which appeared to have reached its culminating point 
in the 5000-kW, 750-revolution units supplied to 
Sydney in 1906 or of the two-cylinder tandem type 
originally adopted for the 1000-kW Elberfeld machines 
in 1900 and revived in 1908 for the 6000-KW sets for 
Lots-road and Randfontein. The division of a 
turbine into two or more cylinders, each driving a 
separate shaft, had, however, been a familiar idea in 
marine practice since 1895, when a three-shaft arrange- 
ment was successfully employed for the pioneer 
turbine vessel, the ‘‘ Turbinia.”” The first applica- 
tion in land practice of the principle of dividing a 
turbine into mechanically separate units was made 
in 1910 when a unit having a capacity of 4000-kW 
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only to be half the height, so that an adequate area 
for steam flow could be secured without recourse to 
unreasonable blade lengths. Again, the opposing 
flows of the steam resulted in perfect steam balance 
of the rotor. This permitted the elimination of 
dummy pistons, thus helping to shorten the cylinder, 
while at the same time avoiding the dummy leakage 
losses. 

The double-flow principle, as will be remembered, 
had been employed in all the very earliest steam 
turbines with the idea of automatically securing end 
balance and also of simplifying the problem of 
obtaining steam tightness where the shaft emerged 
from the casing. The latter reason lost its value 
when turbines were built for operation with a con- 
denser instead of exhausting at atmospheric pressure. 
The principle was therefore abandoned as it. involved 
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limited amount of load adjustment between the two 
alternators. The emergency governor of the low- 
pressure cylinder was not arranged as would appear 
natural, to trip the emergency stop valve controlling 
the supply of steam to the whole unit, but acted upon 
a separate emergency stop valve shutting off the stéam 
supply to the low-pressure cylinder alone. If this 
valve were tripped on account of overspeed or by 
any other cause, there would then normally be no 
outlet for the steam entering the high-pressure 
cylinder, so, to meet this eventuality the pipe con- 
necting the two cylinders was fitted with an auto- 
matic atmospheric exhaust valve. There was also 
in this pipe a hand-operated gate valve permitting 
the low-pressure cylinder to be isolated from the high- 
pressure cylinder, if it should be desired to run the 
latter cylinder alone for any reason. Since the high- 
pressure cylinder exhausted normally at atmospheric 
pressure, the operation of this part of the turbine by 
itself on atmospheric exhaust, would not affect the 
ordinary distribution of temperature and pressure 
in this cylinder, and thus would involve no danger of 
distortion or other troubles. The governing and 
emergency apparatus was of the same design for the 
two cylinders, the only difference being that in the 
case of the low-pressure cylinder the valves were 
considerably larger in order to deal with the greater 
volume of the steam. The low-pressure speed 
governor is illustrated in Fig. 68. It was of the 
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FIG. 67—4000-KW TURBO - ALTERNATOR FOR BANKFOOT WASTE 
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was constructed for the Bankfoot Waste Heat 
Station of the Newcastle-upon-Tyne Electric Supply 
Company. The machine consisted of separate high- 
pressure and low-pressure cylinders, each driving its 
own 2000-kW three-phase alternator at 2400 revolu- 
tions per minute. The two cylinders were not arranged 
side by side as one might have expected, but were 
set in line with each other, with their steam inlet ends 
adjacent. Each alternator had its own exciter 
mounted on the end of the rotor shaft, these exciters 
therefore being at the outer ends of the complete 
unit, which measured 65ft. l}in. overall. 

The general arrangement of the whole plant will be 
clear from Fig. 67. Steam was supplied to the stop 
valve at 200]b. gauge pressure superheated to 
538 deg. Fah., and the turbine exhausted into @ 28in. 
vacuum. Under these conditions the guaranteed 
steam consumption was 14-2 lb. per kW-hour. The 
high-pressure cylinder delivered its steam at a pres- 
sure of about 14-5 lb. abs. to the centre of a double- 
flow low-pressure cylinder, and both exhausts of the 
latter were united in a single branch of 70in. diameter 
leading to the condenser. 

By causing the steam from the high-pressure 
cylinder to enter the low-pressure cylinder in the 
centre of the latter, and there to be divided, half 
flowing to exhaust at each end, important advantages 
were realised. In the first place, to deal with the 
same quantity of low-pressure steam, the blades had 
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doubling the leakage area over the blade tips by the 
duplication of the steam flow, but it was resuscitated 
for low-pressure cylinders in which leakage area was 
less important and where the problem of dealing with 
large volumes of steam became acute. 

The first example of a Parsons double-flow con- 
densing turbine was a machine of 1000-kW capacity 
at 3000 revolutions per minute, constructed in 
1910 for S. Neumann and Co., of Johannesburg. 
This, however, was a pure exhaust turbine, taking 
exhaust steam at atmospheric pressure from a recipro- 
cating engine and discharging it into a condenser at a 
28in. vacuum. To the Bankfoot turbine, therefore, 
falls the distinction of being the first turbine to possess 
a single-flow high-pressure cylinder working in con- 
junction with a double-flow low-pressure cylinder—a 
combination of which the merits were soon widely 
recognised. 

Although the fact of the alternators working in 
parallel compelled them both to rotate at the same 
speed under normal circumstances, each cylinder was 
equipped with its own speed governor and emergency 
governor. The fitting of a speed governor to the low- 
pressure ¢ylinder for the control of steam already 
under the control of the high-pressure governor may 
seem an excess of precaution, but it was no doubt 
done with the object of providing each cylinder with 
the fullest possible protection against overspeeding. 
The second speed governor would also permit of a 
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centrifugal type, mounted on a vertical spindle, the 
lower end of which drove the gear pump for the 
lubrication of the machine. The effect of an increase 
of speed would be to lower the position of the governor 
sleeve, and therefore to raise the steam relay valve 
at the other end of the lever operated by the sleeve. 
The groove in this sleeve was cam shaped, so that, 
besides controlling the position of the lever, it kept 
the latter in a continual state of oscillation about this 
position. The whole of the governor gear and the 
relay valve were thus always “ alive” and ready to 
respond to the slightest changes of load without fear 
of sticking. The relay valve is shown in Fig. 69, 
which also gives a section through the casing in which 
the throttle valve and emergency valve were both 
housed. Both valves were of the double beat type, 
22in. in diameter. Steam entered the casing above 
the valves, passed downwards through and around the 
throttle valve, then downwards through and around. 
the emergency valve, and so to the outlet leading to 
the turbine cylinder. 

The throttle valve was kept open by steam pres- 
sure acting on the underside of a spring-loaded 
piston fixed on the valve spindle. Steam was con- 
tinuously admitted beneath the piston through the 
small needle valve shown at the right-hand side of the 
illustration. On the opposite side to the needle 
valve is seen the relay valve, the position of which 
was controlled by the governor, as already described. 
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The raising of the relay valve allowed the steam under 
the piston to escape, and thus brought about the 
closing of the throttle valve. 

The emergency valve, when open as illustrated, 
was in its lowest position. It was held open by the 
system of levers and catches shown in Fig. 68 against 
the action of a strong helical spring underneath it. 


Lever to 
Relay Valve 


superheated steam, where it was all the more serious 
because no sensible alteration of the form of the casing 
could be tolerated owing to the fine clearances over the 
blade tips. Steel was free from this defect of cast 
iron ; hence it was decided by Mr. Parsons to avoid 
the risks of distortion by redesigning the casings of 
all high-pressure steam turbines, using cast steel in 
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Fic. 68- LOW-PRESSURE SPEED GOVERNOR AND EMERGENCY GOVERNOR 


The lever system was tripped and the valve therefore 
left free to be instantly closed by the spring, by the 
emergency governor on the shaft of the turbine. 
This governor consisted of a ring heavier on one side 
than the other, mounted between two side plates and 
held concentrically with the shaft by a strong spring. 
At a predetermined speed, the out-of-balance cen- 
trifugal force of the ring was sufficient to overcome 
the tension of the spring, so that the ring moved 
into an excentric position and struck the end of the 
trip lever, thereby releasing the emergency valve. 
A dashpot and piston on the end of the valve spindle 
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FIG. 69—-THROTTLE AND EMERGENCY VALVES 


the place of cast iron for all parts exposed to a steam 
temperature greater than about 450 deg. Fah., below 
which cast iron was known to be safe. 

The high-pressure cylinder of the Bankfoot turbine 
was therefore constructed with a steel portion carry- 
‘ing the whole of the fixed blading, only the compara- 
tively cool exhaust branch being made of cast iron. 


150-kW, and consisted of a turbine running at 9600 
revolutions per minute, driving an alternator running 
at 4800 revolutions per minute. It was installed in 
the Forth Banks power station of the Newcastle and 
District Electric Lighting Company, where it gave 
quite satisfactory service. No further developments, 
however, took place in connection with gear driving 
of electrical machinery until the year 1911, when an 
experimental 250-kW machine was built at Heaton, 
consisting of a turbine running at 6000 revolutions 
per minute, coupled through gearing to a dynamo 
running at 1000 revolutions per minute. This machine 
was subsequently sold to Messrs. J. Williamson and 
Son, of Lancaster, and constituted the earliest 
example of direct-current geared turbine machinery 
produced at the Heaton works. 


Tue First Cross-cOMPOUND TURBINE. 


The first unit of the cross-compound type was built 
by Messrs. Parsons in 1912 for the Ensenada power 
station of the River Plate Electricity Company, now 
the Compania Hispano Americana de Electricidad. 
The set was rated at 6000 kW, and consisted of a pure 
reaction turbine with two cylinders side by side, each 
directly coupled to its own three-phase alternator. 
The normal running speed of both lines was 1500 
revolutions per minute. The turbine was designed to 
take steam at a gauge pressure of 150 lb. per sq. inch, 
superheated to 460 deg. Fah. at the stop valve and to 
exhaust into a condenser vacuum of 28-5in. at the 
normal barometric pressure. The two alternators 
were coupled electrically in parallel, and generated 
three-phase current at 50 cycles and 5500 to 6000 
volts. The unit was designed to carry an overload 
of 7200 kW for two hours. The appearance of the 
machine is illustrated in Fig. 71, which shows it in the 
engine-room of the Ensenada station. The alter- 
nators were identical in size and construction. When 
the unit was started and the alternator field excited, 
the two generators pulled themselves automatically 
into synchronism and were afterwards paralleled with 
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FiG. 70—-DESIGN OF H.P. 


As a further safeguard against distortion, the steel 
cylinder was made of the simplest possible form, the 
ideal of a simple tube of uniform thickness being 
adhered to as far as circumstances would permit. 
The design is illustrated in Fig. 70. The use of steel 
in place of any kind of cast iron for all parts of steam 
turbines exposed to any but the most moderate 








prevented any undue shock on the valve seat when 
the valve operated. 

The Bankfoot turbine was interesting, not only on 
account of its unusual arrangement, but as embody- 
ing a constructional improvement of the highest 
importance. Experience had shown that cast iron 
developed some very undesirable faults when exposed 
for any length of time to high and varying tempera- 
tures. The castings became distorted and suffered 
permanent alterations of internal structure as well as 
changes of form. Trouble from this cause was liable 
to occur at the high pressure end of the turbines using 
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CYLINDER FOR BANKFOOT 


the bus-bars, as if they had been a single machine. 
This electrical coupling of the alternators, so that 
they were compelled to run at the same speed, 
naturally simplified the question of the governing of 
the turbine. Although mechanically mdependent, 
neither cylinder of the turbine could in normal cir- 
cumstances, exceed the speed of the other ; neverthe- 





FIG. 71—INTERIOR OF ENSENADA POWER STATION 


temperatures, has been a feature of Parsons turbines 
since the Bankfoot machine was built in 1910. 


Tue Frest GearRED Parsons TURBO-DYNAMOS. 


As has already been mentioned, the idea of using 
gearing between a turbine and a generator, to enable 
the most suitable speed to be adopted for both 
machines, was first put into practice by Mr. Parsons 
in 1896. The unit in question had an output of 





less, for greater security, the steam inlet to each 
cylinder was controlled by both a speed governor and 
an emergency governor valve, as in the case of the 
Bankfoot machine. 


Tuer ELECTRIFICATION OF THE CENTRAL ARGENTINE 
RAILWAYS. 


A further important installation of turbine plant in 
South America came about by the decision of the 
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directors of the Central Argentine Railway to put down 
a power station of 15,000-kW capacity for the elec- 
trification of their suburban line from the Retiro 
terminus in Buenos Aires to Tigre on the Las Conchas 
River. The main generating machinery, consisting 
of four 3750-kW turbo-alternators was ordered from 

A. Parsons and Co., Ltd., in 1912. The speed of 
these units was 1500 revolutions per minute, and they 
generated three-phase current at 2500 volts and 50 
cycles. The machines had their most economical 
output of 3000 kW at 85 per cent. power factor, and 
the maximum continuous load of 3750 kW could be 
carried at the same power factor. Furthermore, an 
overload of 4500 kW could be carried for half an hour 
without undue rise of temperature. 

The turbines were pure reaction machines of the 
two-evlinder tandem type, with single exhaust low- 
pressure cylinders on the principle first employed for 
the Elberfeld machines. The blading was designed 
for steam at 200 1b. per square inch gauge pressure 





also formed the dummy, at the high-pressure end, 
and by a flexible diaphragm near the exhaust end. 

The alternators were ventilated by fans mounted 
on their rotors, the air being cleaned by being drawn 
through filters. The stator casings were made from 
single castings of iron. The core conductors were of 
the helically stranded coreless cable devised by Messrs. 
Parsons for the practical elimination of eddy currents. 
They were insulated by moulded micanite having an 
outer covering of presspahn for mechanical protec- 
tion, and were connected by end windings of copper 
strip. 

The alternator rotors, instead of being made solid 
as in the almost universal practice nowadays, were 
built up by keying plates on to star-shaped shafts. 
The plates were separated by distance pieces to 
provide radial ducts between them for ventilation. 
This method of construction considerably reduced 
the diameter that would have otherwise have been 
necessary for the forgings, and in view of its advocacy 
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FiG. 72—POWER STATION OF THE CENTRAL ARGENTINE RAILWAY 


superheated to 600 deg. Fah. at the stop valve, and 
for @ vacuum of 28-5in. at the exhaust. The high- 
pressure cylinder contained seventy-eight pairs of 
guide and moving blade rows, and there were twenty- 
two more pairs of rows for the steam to traverse in 
the low-pressure cylinder. Expansion took place 
in the high-pressure cylinder from the stop valve 
pressure down to approximately 23 Ib. per square 
inch absolute, and was then admitted to the single- 
flow low-pressure cylinder. To obtain the maximum 
continuous rated output of 3750-kW and the tem- 
porary output of 4600 kW, the first twenty-nine pairs 
of blade rows in the high-pressure cylinder were 
by-passed by means of an automatically operating 
valve provided in the steam chest. The high-pressure 
rotor, together with its shaft ends, was a solid forging, 
the low-pressure rotor consisting of a hollow drum of 
uniform diameter, the increasing volume of the steam 
being accommodated by increasing the blade lengths. 
The drum was carried on a cast steel spider, which 
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by some makers at the present time, this early example 
of its use in the Central Argentine Railway alter- 
nators is of interest. The caps holding the end wind- 
ings of the rotor were of bronze, and exciting current 
for the alternator field was provided by an exciter 
directly coupled to the end of the alternator shaft. 
Fig. 72 is from a photograph taken in the power 
station showing the four 3750-kW units. These were so 
satisfactory, both as regards reliability and economy, 
that in 1926, when the scheme of electrification was 
to be completed, three more generating sets were 
ordered from Messrs. Parsons. The new units were 
of twice the capacity of the earlier ones, each having 
a maximum rated capacity of 7500 kW at 1500 
revolutions per minute. They were again of the two- 
cylinder tandem design, with single flow pressure 
blading, but naturally incorporated many improve- 
ments on their predecessors constructed fourteen 
years before. 
(To be continued.) 
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EXCERPTS FROM THE PRESIDENTIAL ADDRESS DELIVERED BY Dr. H. MOORE ON MARCH 7rz. 


We hear criticism from time to time of the type 
of papers we publish. This is a healthy sign, and 
indicates a real interest in the matter on the part 
of our members. There is one familiar complaint 
on which I might make a suggestion, more serious 
than may at first appear. The complaint is that the 
Institute does not provide a sufficient proportion 
of “ practical’ papers. If the practical man who 
wants more practical papers will turn to and write 
one—or, still better, several—on the subject about 
which he probably knows more than anybody else, 
he will receive nothing but encouragement from the 
Publication Committee. A cursory examination 
of our list of members still show that this simple 
scheme would provide an ample flow of practical 
papers. The difficulty is really this : The metallurgist 
who carries out a piece of research always writes a 
report or paper about it—otherwise his work is 
almost certainly wasted—and does his best to have 
it published unless there is some important reason 
why he should not. The practical man who has 
improved his particular line of manufacture beyond 
the average level is often satisfied with the other 
well-deserved rewards of his ability and work, and 
has a natural reluctance to tell us all about it. Quite 
apart from any desire for secrecy, he is often much 





too busy to write papers, he has not been accustomed 
to do so, and sees no special reason why he should. 
I cannot help thinking, however, that some sister 
Institutes are more fortunate in this respect than 
we are, and that the leaders in the technical manage- 
ment of their industries recognise some responsibility 
for describing, in papers to their Institute, the tech- 
nical developments they have directed. It is also 
my experience ‘that the first-rate practical man 
often writes an extraordinarily good paper, not 
infrequently a model in terse and direct expression 
which metallurgists might study. 
* * * * * 


The writing of scientific papers might well form 
the main subject of a presidential address in more 
competent hands than mine. There are excellent 
books on the subject, too little known and studied,* 
and the booklets issued by other Institutions, f as well 
as our own “ Notes to Authors,’ provide valuable 





* The following are in the library of the Institute of Metals :— 
Clifford Allbutt, ‘‘ Notes on the Composition of Scientific 
Papers”; H. A. Watt, ‘“‘The Composition of Technical 
Papers ”’ ; Trelease and Yule, “ Preparation of Scientific and 
Technical Papers’’; T. A. Rickard, “* Technical Writing.” 


{ E.g., “ Information Concerning the Preparation of Papers.’ 
Institution of Mechanical Engineers, 1933. 





guidance on many points of detail. These publica- 
tions naturally deal chiefly and at some length with 
the technique of scientific writing, and in reading 
them it may be a little difficult to see the wood for 
the trees. I should like to suggest one way in which 
an author might consider his paper before, during, 
and after writing it, and two or three definite rules 
which are thus brought into prominence. The sugges- 
tion is the simple one of regarding the paper from the 
point of view of the probable readers and their needs. 
These readers may be of several types, but in general 
they are busy, hard-working people who want to 
enlarge their knowledge and to be helped in their own 
work. They are not particularly interested in how 
much labour went to the making of the paper. Some- 
times they are even bored by the author’s specula- 
tions, and they are not examining him as a candidate 
for a higher degree. The first requirement which 
is emphasised by this way of looking at a paper is 
that it should constitute a real addition to know- 
ledge. The experimental work must not only have 
led to trustworthy results, but must be sufficiently 
important to justify permanent record. [I should 
have regarded this as too obvious to mention were 
it not that we sometimes receive papers which are 
rejected because they do not pass this test. 

I consider the merit of conciseness to be next in 
importance to the reader. In my opinion, there are 
few papers which are not capable of some improve- 
ment in this respect. Many an excellent paper 
might have been more excellent still if the writer 
had rigorously revised it cutting out all superfluous 
matter, and expressing his meaning in the fewest 
words consistent with clearness. Some papers 
containing useful information worthy of publication 
have to be rejected because they also include unneces- 
sary matter and are far too wordy. There are many 
ways in which papers may become needlessly lengthy. 
Abortive experiments may have cost the writer many 
hours, but the briefest account is usually sufficient 
to prevent others from doing similar unfruitful 
work. Experimental evidence must be presented in 
sufficient detail to support the conclusions reached, 
but can often be highly condensed with advantage. 
Polemics can be badly overdone. One of the essential 
qualities of the good research worker—a clear idea 
of what he is doing and why he is doing it-—is equally 
important when he comes to write his paper, and 
will certainly help him to write concisely. Perhaps 
the worst fault of all, unfortunately not uncommon, 
is the use in a sentence of twice as many words as 
are necessary to express the meaning intended. 
A command of terse, pregnant English is a valuable 
possession to the writer of a scientific paper, and is 
worth much trouble and labour in its cultivation. 
If an author scrutinises one sentence after another. 
he will often be surprised to find how many might 
be put in fewer and shorter’ words, with no loss 
whatever, and often with a gain in force and clarity. 
Brevity in papers is important to the Institute in 
its effect on cost of publication. Printing and 
publishing costs alone (which are by no means all 
the expenditure involved) are of the order of 25s. 
per page of the Journal. With a given limit of 
expenditure, an average reduction of length of papers 
by 20 per cent. (not an unreasonable estimate of what 
might often be possible, without any injury to the 
paper) would enable us to publish about seven more 
papers every year. In urging authors to be as brief 
as possible, I do not forget that occasionally a paper 
is written describing some outstanding advance 
which is so important as to justify great detail and 
elaboration. Possibly some authors are more inclined 
to put their own papers in this class than are Publica- 
tion Committees. Such papers form only a small 
proportion of the useful research reports which will 
always constitute the bulk of scientific publication. 


* * * * * 


The dangers of a civilisation which rests so largely 
on a basis of applied science while a truly scientific 
outlook is confined to a very small proportion of 
the population have often been pointed out. 1 
hesitate to say whether they are any greater than 
the dangers to which all civilisations have been 
exposed—dangers so abundantly illustrated through- 
out history. They are, however, very real, and | 
think that there can be little doubt that the stability 
of our civilisation would be steadily strengthened 
by a growth of the scientific outlook throughout 
all sections of the population. This is primarily a 
matter of education, but education is by no means 
confined to schools and universities, vastly important 
though these agents are. I suggest that in promoting 
the spread of scientific ideas throughout the metal- 
lurgical and other industries we serve, we are doing 
far more than merely making these industries more 
profitable to those who are dependent on them ; we 
are encouraging forces making for stability and 
ordered progress in civilised life. 

I have spoken of stability and of civilisation resting 
on applied science. These expressions may be _ 
leading. Whatever modern civilisation may do, it 
cannot rest, nor can its stability be of the static 
kind we seek in our structures. It can only be a 
balance, continually adjusted, of powerful forces 
and perpetual movements. We must abandon the 
ideas of permanence, of keeping things as they are, of 
a goal where we can rest when we have reached it. 
Continual change is our lot. Indeed, it has always 
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been so, although to us it may seem that the rate of 
change is faster than ever before. 

All this may be thought to be remote from the 
matters which primarily concern this Institute. What 
I want to suggest is that in the industries and institu- 
tions in which we are interested, we must accustom 
ourselves to the idea of constant change, of continual 
progress, of the rapid absorption and application 
of new knowledge and fresh ideas. The alternative 
is growing disharmony in our technical and economic 
organisation as we fail to change in a changing world. 
In industry it is not merely a matter of losing markets 
to our competitors; this is a symptom, though a 
very important one, of a failure to take our part 
in the march of progress. It must be admitted that 
in some sections of industry there is still great inertia. 
Reluctance to take part in the search for useful new 
knowledge, and even to make use of knowledge which 
is freely offered, is still too prevalent. 


* * * * * 


Anyone considering the present position of science 
in industry must first be impressed by the extent 
to which the industrial scientific organisations, and 
the use of really scientific methods in manufacture, 
are the creation of the last twenty years. Some 
important and active research laboratories have 
been maintained much longer than this by the 
dyestuffs and other branches of chemical manufac- 
ture, and by the electrical industry, but it is broadly 
true that the large industrial research laboratories 
of to-day either did not exist, or were merely a 
fraction of their present size, twenty years ago. The 
staff of the National Physical Laboratory, which 
has a large output of industrial research as well as 
other work, was about 150 in 1913 and 590 in 1933.f 
A Bulletin of the National Research Council (U.S.A.) 
issued in 1933 gives particulars of 1575 industrial 
research laboratories in the U.S.A., few of which 
were in existence twenty years ago. It has been 
estimated that about £4,000,000 is spent annually 
on metallurgical research and development in the 
United States. The Mellon Institute of Industrial 
Research was founded in 1913, and the Battelle 
Memorial Institute is more recent in origin. These 
are two outstanding examples of many large institu- 
tions undertaking metallurgical research for industrial 
purposes. None of the British Research Associations 
is yet twenty years old. 

It is perhaps more interesting to study, beyond 
the mere growth of industrial research, the ways 
in which co-operation has fostered this growth. 
Towards the end of the war the Government began 
its great experiment resulting in the establishment 
of more than twenty Research Associations, in which 
different sections of an industry, and many different 
industrial concerns, co-operate among themselves 
and with the Department of Scientific and Industrial 
Research to carry out research and development for 
the benefit of the industry. The lately issued Annual 
Report of the Department gives in some sixteen pages 
a broad review of the experiment from its beginning, 
when “the scheme visualised the formation of 
national research organisations to stand behind and 
supply with new ideas, new methods, new standards 
of quality, the principal industries of a nation 
dependent for its very existence on its power to 
feed itself by means of the sale of its manufactured 
articles.” -Not less than £3,000,000 has been applied 
by the Associations in research and related activities 
within fifteen years, but while recognising the sub- 
stantial success of the experiment, the Department 
is emphatic in its view that research associations are 
in their infancy, and that a substantial development 
of the movement is needed. 

In our own industries there are three main groups, 
engaged respectively in the mining and production 
of metals, in the manufacture of semi-finished 
products, and in the production of finished articles. 
Each group overlaps the others to some extent, but 
the classification holds broadly. Until comparatively 
recently the producers of the raw non-ferrous metals 
rarely took much interest in their products after 
they had sold them, and, incidentally, they regarded 
the field of the Institute of metals as being outside 
their province. A profound change in their attitude, 
gradual at first, is now proceeding rapidly. The 
nickel producers have found it worth while to study 
in great detail the ultimate uses of nickel, and to 
spend large sums in research and in the development 
work necessary to secure the application of the 
results of research. In similar or other ways the 
producers of aluminium, copper, and tin are following 
the same policy. It is especially interesting to note 
that this is leading to co-operation, not merely 
between the producers of a particular metal—as, 
for example, in the International Tin Research and 
Development Council—but between the primary 
producer and the manufacturer of semi-finished 
products, and, further, between the groups in these 
two classes in several different metals. Thus, the 
British Non-Ferrous Metals Research Association 
includes in its membership producers of copper, 
aluminium, nickel, tin, zinc, lead, and other metals 
as well as the manufacturers of plate, bar, tube, 
wire, &c., and many classes of users. In this way 


t See N.P.L. Annual Reports. 


§ C. E. MacQuigg, ‘‘ Research and Development in Metal- 
lurgy,” J., Franklin Inst., 1932, 213, 583-604. , 





all these interests jointly support and control research 
for the non-ferrous metals industries generally. 
There is, however, one most important section 
of industry which as yet is scarcely touched by the 
movement towards co-operation in the advancement 
and application of. science. Sir Frank Smith, whose 
position as Secretary of the Department of Scientific 
and Industrial Research enables him to keep his 
finger on the pulse of science in industry more 
constantly than probably anyone else, has pointed 
out, in his 1932 Norman Lockyer Lecture, that in 
128,000 factories employing about five million 
workers, less than 500 employ more than 1000 workers 
each, and more than 100,000 factories employ fewer 
than 100 workers each. These figures show that the 
great majority of these five million workers are 
employed in small industrial units. In the non-ferrous 
metals industries there are thousands of concerns 
which, although, as a rule, individually small, in the 
aggregate constitute a most important section of 
manufacturers, as measured by the total capital 
used, the number of workpeople employed, and the 
value of their total production. They are engaged 
in the manufacture, from the intermediate products 
which they buy, of finished articles of enormous 
variety, by processes of drawing, spinning, welding 
brazing, soldering, and so on. They apply surface- 
finishing processes such as polishing, and electro- 
plating. By long experience, trial and error, and 
empirical skill often raised to great perfection, they 
may be thoroughly expert in their particular line 
of work, but it is rarely that they regard themselves 
as in need of any scientific knowledge. Here is an 
undeveloped field for the extension of science in 
industry, and there is no doubt that these concerns 
might profit greatly from association with technical 
organisations. More scientific training and knowledge 
among the controlling personnel of these small units 
appear to be needed if they are to take advantage 
of what science can do for them. Thus, we are 
brought back to the question of the scientific outlook. 


* * * * ¥ 


It is often remarked that this is an age of specialisa- 
tion. I regard specialisation in any one direction, 
so far as it results in the neglect of other aspects of 
science, or, indeed, other aspects of culture and of 
life, as a necessary evil. Necessary undoubtedly, 
since we need increasingly the man who learns more 
and more about less and less, but also an evil, and 
most certainly an evil if begun too early in life. I 
do not know whether the bad effects of a needlessly 
early specialisation are more in evidence in metal- 
lurgy and the metallurgical industries than in com- 
parable circles, but they certainly exist there. I 
see no reason whatever to think that our scientific 
and technical personnel of the future will be any the 
worse in their own special work if, whilst they are 
still young enough, they become acquainted with 
other branches of science and develop a real interest 
in wider fields of knowledge and activity. Economic 
developments and difficulties of the last few 
years surely indicate one direction in which the 
tremendously increased productivity of industry 
might be applied with great benefit, and that is in 
extending the years of real education in which wider 
interests can grow, and in postponing the cramping 
specialisation which cuts off so many from a fuller 
life. I suggest that the development, in earlier years, 
of a wider scientific knowledge and a wider common 
culture will make it easier for members of an Institute 
such as this to understand each other, and to meet 
on common ground when, in later years, they have 
become concentrated on diverse special interests. 
This must apply mainly to coming generations, but 
possibly we can do something to encourage progress 
in this direction. 

A suggestion has been made that the Institute 
might from time to time organise discussions appeal- 
ing to selected groups of members. For example, 
those interested in equilibrium diagrams of alloy 
systems might have a meeting for their special 
benefit at which several constitutional papers would be 
presented and discussed. I hope that we shall follow 
up this suggestion. I am sure, however, that such 
sectional meetings ought not to replace our general 
meetings, at which members may learn at first hand 
something of the original scientific and technical 
work being done in fields other than those in which 
they are themselves working. It is not uncommon 
that the results of research can be applied in quite 
unexpected directions. 


* * * * * 


It will at once be admitted that on the purely 
scientific side the distinction between ferrous and 
non-ferrous metallurgy is wholly artificial. The 
problems of crystallisation from the liquid state, 
effects of hot and cold working, constitution of 
alloys, and control of structure and properties by 
heat treatment are essentially similar; so alsu are 
the various complex phenomena exhibited by metals 
and alloys when subjected to stress—elasticity, 
plastic distortion, creep, fatigue, and so on. Several 
alloy systems show their own characteristic 
phenomena not found in other alloys; this is true 
of the iron-carbon system and the extraordinarily 
complex and varied series of alloys based on that 
simple binary system. The progress now being made 
by Dr. yaebonuy 6 Oxford, in his search for 


wide generalisations, based on crystalline and 
atomic structure, seems likely to bring more order 
into the apparently unrelated differences between 
different alloy systems, and possibly in time the 
peculiarities of some alloys may appear to be less 
peculiar from the scientific point of view. 

Even on the practical side, where the distinction 
is real and important, there is much common ground 
in ferrous and non-ferrous metallurgy, and it may be 
worth while to consider briefly some of the sections 
of metallurgy in which the common interest of the 
ferrous and non-ferrous sides has some special features. 
The subject of corrosion will at once occur to us all, 
because of its practical and economic importance, 
together with the difficulty and scientific interest 
of the problems it puts to us. If the subject is held 
to include corrosion-fatigue and oxidation at high 
temperatures, the durability of metallic structures 
and components depends almost solely on corrosion 
and abrasive wear. Research on corrosion is now 
probably more active than ever before. In our 
own country several large industrial laboratories are 
taking an important share, perhaps mainly on some- 
what empirical lines, a good deal of attention properly 
being paid to methods of testing corrosion-resistance 
which will give a trustworthy guide to behaviour 
in service. The more fundamental work proceeding 
in the laboratories of Dr. U. R. Evans at Cambridge, 
and of Dr. G. D. Bengough at Teddington, is well 
known to all of us. This Institute was responsible 
for much pioneer work in its condenser tube corrosion 
research, transferred a few years ago to the British 
Non-Ferrous Metals Research Association, and still 
in active and fruitful progress. In its atmospheric 
corrosion research, extending over a number of 
years, that Association did much to establish and 
extend the explanation of corrosion-resistance by 
the formation of oxidised protective films. The 
building up of these films, before or during exposure 
to corrosive conditions, their continuity, adhesion, 
and impermeability, their damage by mechanical 
or other action, their effective repair when damaged, 
are now recognised as the essential features‘of corro- 
sion-resistance in metals and alloys when not pro- 
tected by coatings of other materials. It is obvious 
that corrosion research cannot be sharply divided 
into ferrous and non-ferrous, the mechanism of 
oxidation, general or local, and of film formation or 
breakdown, being much the same in steel as in many 
non-ferrous alloys. The phenomena of intercrystalline 
attack under corrosive conditions, exhibited in so 
marked a degree by the earlier austenitic chromium- 
nickel steels of the 18: 8 type after certain kinds of 
heat treatment, is found in a number of non-ferrous 
alloys, and the explanation found in the one case 
may have application in others, as may also the 
remedy. 

Corrosion leads to protection, and the position 
here strikingly illustrates the non-ferrous invasion 
of ferrous metallurgy. The stainless steels contain 
large percentages of non-ferrous metals, but still 
more important is the use of non-ferrous metal coat- 
ings to protect steel from corrosion. Tin, zinc, nickel, 
chromium, cadmium, aluminium, applied by hot- 
dipping, electro-deposition, or other method appro- 
priate to the metal used for protection are all effective 
for particular conditions of use. The suppression 
of porosity in tin coatings, of cracking in chromium 
plating—to mention two directions in which there 
is need for progress—would benefit a number of 
important industries. This is clearly a field in which 
there is no rivalry between ferrous and non-ferrous 
metallurgy, but a call for co-operation in a common 
aim. 

* * * * * 


Engineering and chemical progress continue to 
make more insistent demands for materials to with- 
stand high temperatures. This has led to intensive 
investigation of the creep of materials under stress 
at high temperatures. Much of this work is neces- 
sarily empirical, amounting to the determination 
of the creep characteristics of steels of different 
types and the study of the effects of different alloy 
elements on creep. Attention is being given, however, 
to the fundamental causes and mechanism of creep, 
which are probably much the same in the creep at 
atmospheric temperatures of metals and alloys of 
low melting point as in steels at high temperatures. 
The effects of crystal size, re-crystallisation, &c., 
are more easily investigated at ordinary tempera- 
tures, and it seems probable that the study of creep 
in alloys of lead, tin, and other metals of low melting 
point, a study practically important in itself in other 
connections, may also throw light on the mechanism 
of high temperature creep in alloys of high melting 
point, including steels. 


+ x oe oo * 


After this rapid and extremely incomplete reference 
to some close contacts of ferrous and non-ferrous 
metallurgy, I make no apology for returning to the 
subject of publication. Those who remember the 
facilities for periodical metallurgical publication in 
English of twenty years ago know how inadequate 
they were. It was a dream of mine in those earlier 
years that if the Iron and Steel Institute and the 
Institute of Metals could have collaborated in the 
publication of a monthly periodical, it might have 
been the best metallurgical journal issued in the 
English language, and probably in the world. Accord- 
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ing to my vision it would have contained all the papers 
presented to the two Institutes, complete abstracts, 
ferrous and non-ferrous, authoritative reviews of 
progress in particular branches of our work, with 
other articles and matter of permanent value. The 
tinancial and other difficulties of such a scheme were 
great even twenty years ago, and have probably 
increased considerably with passage of time. But 
even now is it too late to consider co-operation in 
some form in the publication of abstracts? Both 
Institutes provide their members with an admirable 
abstract service, although there are differences in 
method. The necessary interest taken by each 
in sections of metallurgy important to both fields 
is instanced by a considerable overlap in abstracts, 
a nuinber of papers being quite properly abstracted 
in both Journals. To the metallurgist with wide 
interests this division of metallurgical abstracts into 
two series, with an important overlap, is not an 
unmixed blessing. The far more difficult general 
question of the great amount of repetition and 
overlapping which now occurs in the various excellent 
series of abstracts issued, in English alone, in different 
metallurgical and chemical publications, grows 








Marcu 16, 1934 


Leipzig Technical Fair. 
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(Concluded from page 259, 


N our last article we dealt briefly with some of 

the more noteworthy exhibits at the Leipzig 
Technical Fair, which illustrated recent advances 
in forging, punching, and similar forming processes. 
Progress has also been achieved in the design of 
cutting tools, and a visit to Hall No. 9 revealed many 
new machines specially designed to give a higher 
degree of finish, and to facilitate mass production of 
parts. The tendency towards higher speeds, hydraulic 
feeds, and the extended uses of tungsten carbide 
and diamond turning tools was shown alike by large 
and small machines. 

The smaller tools in particular were noteworthy 
for the high cutting speeds adopted, these being from 
4920ft. to 6560ft. per minute, for light alloy metals, 





Il. 
March 9th). 


front saddle can be adjusted by hand through rack and 
gearing, but the drive is so arranged that the gear 
cannot engage with the rack when the lathe is working 
automatically. Some varied designs of diamond tools 
were exhibited on the stand of Ernst Winter and 
Sohn, of Hamburg. 

Considerable interest has recently been taken in 
the design of ball and roller bearings for high-speed 
and heavy-duty lathes, and the firm of Kugel-Fischer, 
of Schweinfurt, exhibited some modern single and 
double-row bearings of this type. The following 
figures for lathes are quoted, as showing the accuracy 
claimed for roller bearings when used for the main 
spindles of machine tools. We are informed that for 
drilling machines they should be doubled, for grinding 


























Fic. 5--PRECISION LATHE—BOLEY 


bigger and more serious every year. It is not 
uncommon for independent, and usually good, 
abstracts of an important metallurgical paper to 
appear in at least six widely used periodical publica- 
tions in the English language. The burden of cost, 
to which I have already referred, is by no means the 
only serious drawback to this needless multiplication 
of effort. There is no ready solution, but many 
of us think the problem must be tackled in some way. 
If the limited co-operation which I have suggested 
could be part of some larger scheme co-ordinating 
the publication of abstracts in metallurgy, the gain 
all round would be greater still. The standard which 
our own abstracts have now reached must, however, 
make us consider with the greatest care any proposal 
affecting the value of this essential service to our 
members. 

In this address I have touched upon a number of 





diverse topics, strung together on the thread, perhaps 





FiG. 7—HORIZONTAL DRILLING MACHINE 


a slender one, of the benefit to be gained in so many 
directions by co-operation and a wider outlook. I 
think, indeed, that it is more a question of necessity 
than of benefit, and that we may echo the well-known 
words of Benjamin Franklin, spoken on a momentous 
occasion, ‘‘ We must all hang together, else we shall 
all hang separately.” 


with feeds of the order of 0-004 mm. to 0-02 mm. per 
revolution. Under such conditions a smooth finish, 
not unlike that produced by grinding, is obtained. 
This result is due partly to the small tool forces 
used, the cooler tool, the smoother drive given by 
fewer gear wheels, and more flexible drives. 

Two examples of high-speed turning lathes are 
illustrated in Figs. 5 and 6. Fig. 5 shows a machine 
designed by G. Boley, of Esslingen. The drive is 
by belt, the motor being placed between the legs 
of the machine. Similar precision lathes for use with 
widia tools were exhibited by G. Karger, of Berlin ; 
Loewe-Gesfiirel, of Berlin, and the Magdeburger 
Werkzeugmaschinenfabrik A.G., which latter firm 
showed ** chip-flow ” lathes, similar to those recently 
exhibited at Olympia, and referred to in our issue 
of October 6th, 1933. 

An interesting tool is the hydraulically operated 
lathe—see Fig. 6—made by F. C. Weipert, of Heil- 





FiG. 6—-HYDRAULIC DIAMOND TOOL LATHE—WEIPERT 


machines halved. The numbers represent thousandths 
of millimetres :— 

Maximum Radial Deflection of the Revolving Inner Ring: 
Bore :—30 mm. 30-50 50-80 80-120 120-180 180-260 260-320 


1/1000 mm. 


5 5 5 6 8 10 10 


Maximum Lateral Deflection of the Revolving Inner Ring : 
1/1000 7mm. 


6 ‘ ‘ 


6 5 


Maximum Radial Deflection of the Revolving Outer Ring : 
1/1900 mm. 
5 5 6 ul 
A novel device for the elimination of premature 
wear was shown by Gildermeister and Co., of Bielefeld. 
It consists in fitting excentrically bored sleeves for 
both the main spindle and the indexing bolt of the 
lathe, any wear being compensated by movement 
of the sleeve and bolt through a worm gear drive. 


s 13 16 








—KLUSSENDORF 


bronn, which has a maximum speed of 4000 r.p.m. 
The front saddle is for longitudinal, the rear one for 
transverse turning, and both are actuated hydraulic- 
ally, without gear wheels. Our engraving shows the 
pressure oil cylinder for the longitudinal slide, which 
is fitted to the front of the machine, where the control 
levers are also arranged in a ¢@nvenient position. The 





Fic. 8--BEVEL WHEEL LAPPING MACHINE -KLINGELNBERG 


From the many drilling machines we have chosen for 
illustration one by H. Kliissendorf, of Spandau, Berlin 
—see Fig. 7. It is specially suitable for fine cylinder 
work. The work is fixed rigidly to the table by a 
clamping device whilst the tool makes both the rotary 


The feed is hydraulic, 


and the feed movements. 
One of these serves for 


two pumps being provided. 





Marcy 16, 1934 





THE ENGINEER 








the feed from zero to 8}in. per minute, whilst the 
other gives the high-speed feed of 9ft. 10in. per 
minute. The tool is driven indirectly from the spindle 
head, the rotary movement being transmitted through 
a specially guided shaft to the cutter head of the 
feed saddle. The headstock, feed saddle, pedestals 
for the tools, and the work table are all arranged on 
the bed of the machine. The most important bearings 
are fitted with pressure lubrication, so as to keep the 
temperature and the clearance in the bearings 
constant. Hard alloys or diamond tools are used. 
The tool spindles may be adjusted to any diameter 
desired without further check. The range of work 
embraces from jin. to 6in. diameter with lengths up 
to 8}in. : 

Among the several honing machines shown at the 
Fair we have selected for description one designed 
by Mayer and Schmidt, of Offenbach. It is illustrated 
in Fig. 9. Both the feed and the rotary movement are 
hydraulically operated. The number of revolutions 
can be regulated between 75 and 270 r.p.m., the 
velocity of the stroke up to 49ft. 24in. per minute. 
When high speeds are used the stroke is cushioned 
by a throttle valve, acting immediately before the 
return is reached. The drawing shows the hydraulic 
arrangement for the stroke mechanism, the principal 
parts being the saddle A, the oil cylinder B, with 
the piston C, and the bevel wheel drive D, and the 
pump for the rotary motion E. 

An unusual machine tool is the bevel wheel lapping 
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FiG. 9—HYDRAULIC HONING MACHINE—MAYER 


machine by Klingelnberg, which is shown in Fig. 8. 
It consists of two headstocks arranged crosswise 
at an angle, one of the spindles being driven by 
belt from a motor. Either of the two saddles is 
adjustable by hand wheels. For the finest adjust- 
ment dial test indicators are provided with an 
accuracy of one-hundredth of a millimetre. The 
driven spindle is adjustable in relation to the 
centre of the driving spindle, so that any differ- 
ences between the centres of the wheels, due to wear 
and tear, can be compensated. The lapping is effected 
by a swivelling motion, produced by a combination 
of several movements in addition to the rolling-off 
motion. Each of the several movements is capable 
of adjustment independently of the other, both 
with regard to amount and the speed of working. 

There was a wide range of milling, slotting, and 
planing machines, and a multiple milling machine 
designed by the Wanderer-Werke, of Schénau- 
Chemnitz, showed the milling of nine steel surfaces 
at one time. 

The application of the hydraulic drive to shaping 
and planing machines has been extended, and an 
example of this particular class of tool is the shaper 
by Friedrich Klopp, of Solingen-Wald—see Fig. 10. 
In this machine the flat ram is directly actuated by 
a piston, and is designed for a cutting pressure of 
135,000 lb. per square inch, with a cutting velocity 
of 52ft. 6in. per minute. With this machine a high- 
pressure and a low-pressure pump are used for the 
working and the return movements respectively. 
The low-pressure pump can also be used for the work- 





ing stroke if high speeds are desired. The return 
cannot be regulated independently, but remains 
at 131ft. per minute. The object of this arrangement 
is to increase the average cutting speed between the 
working and return speeds. If it is desired to plane 
at low working speeds, the increase in the average 
cutting velocity is noticeable. With higher speeds, 
however, the influence of the return velocity on the 
average cutting velocity is decreased. 

Among the extended range of grinding machines, 
which included large cylinder and roll grinders by 
the Naxos Union, of Frankfort, and Waldrich, of 
Siegen, we have selected for illustration a surface 
rough grinding machine of the Diskus-Werke, of 

















Fic. 10—HYDRAULIC SHAPER--KLOPP 


Frankfort, which isshown in Fig. 11. Withthis machine 
the working time is considerably reduced owing to 
the simultaneous grinding on both sides of pieces 
with parallel surfaces. The machine is constructed 
in fabricated steel, and has a distance of 10in. between 
the discs, the grinding height being 6in. Long 
pieces can be put through by hand, but for mass 
production special feeding devices are used, in which 
the working piece is fed from a magazine to a rotary 
table by gravity. From the table it is fed to the 
wheels, and after grinding is automatically discharged. 

With a view to reducing the time needed for setting 
up work, some new clamping devices have been 
introduced, among which are those of Forkardt, 
with a so-called permanent-pressure effect, and the 
electric clamping clutch of Berg-Gildemeister. 

No reference to Leipzig Technical Fair would be 
complete without some mention of the large machine 
tools exhibited by Schiess-Defries A.G., of Diisseldorf. 
In general this year’s exhibits by that firm were 
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FIG. 11—SURFACE GRINDER—DISKUS- WERKE 


similar to those shown in previous years. They 
included two examples of large electrically driven, 
horizontal boring and milling machines; a high- 
speed lathe, and both single-headed and double- 
headed vertical boring mills, all electrically driven, 
along with modern tool grinding equipment. 

It has not been possible in the short space available 
to deal with many interesting exhibits at Leipzig, 
but, as mentioned in our first article, some of these 
machines will undoubtedly be exhibited at the 
British Machine Tool Trades’ Association Olympia 
Exhibition in November. 








Tur TRASENSTER Mepat.—The Trasenster Medal was founded 
in 1932 to commemortate the name of Monsieur Gustave 
Trasenster, an Administrator of la Soc. Anon. d’Ougrée Marihaye, 
and is awarded each year to a scientist of world-wide reputation. 
In 1932 it was given to Monsieur Le Chatelier, in 1933 to Mr. 
Branly, and this year the honour has fallen to the Marchese 
Marconi. 





The Prevention of Human Accidents 


On Monday, March 12th, Dr. Charles 8. Myers, F.R.S., 
Principal of the National Institute of Industrial Psycho- 
logy, delivered a Chadwick Public Lecture on the “ Causes 
and Prevention of Human Accidents.” He declared that 
hitherto accidents in factories and’ on the road have been 
too often attributed merely to recklessness and careless- 
ness and to dangerous conditions. Their prevention has 
been studied in this country by engineers, Government 
officials, statisticians, and safety-first experts, and inquiries 
into the causes of road accidents have been based upon 
coroners’ inquests and on information supplied by the 
police. But more than 50 per cent. of factory accidents 
(fatal and non-fatal) are found not to be due to dangerous 
machinery, and it has been estimated that, however much 
better machinery be guarded, the present factory accident 
rate of over 106,000 per annum is unlikely to be seriously 
reduced by these measures. So, too, a more extensive use 
of safety-first posters, which rests largely on the mistaken 
notion that factory accidents are due merely to reckless- 
ness and carelessness, is unlikely to yield a further appre- 
ciable reduction. On the road, in spite of improved 
signals, car controls, regulated speeds of traffic and better 
lay-out of roads and their surfaces, over 216,000 persons 
were injured and over 7000 were killed in Great Britain 
through car accidents in 1933. At least 80 per cent. of 
all such fatal accidents are attributable to the ‘‘ human 
factor.” It is therefore this human factor which requires 
more thorough study, and the expert needed for such 
study is not the coroner, whose object is to discover the 
cause of death, rather than the cause of the accident, nor 
the police, whose object is to discover the allocation of 
blame for the accident rather than its various predispos- 
ing human causes, nor the engineer, whose training lies 
solely in machinery. The study of the human factor in 
occupational life is the concern of the industrial psycho- 
logist. 

It has now been established by statistical experts that 
accidents are not uniformly spread over the population 
whose actions may give rise to them. There are “ accident- 
prone ”’ individuals, and these must be eliminated, because 
they are a danger not only to themselves but also to the 
general community. In each of two American investi- 
gations it was found that about one-half of the total 
accidents incurred by trams and omnibuses were confined 
to about one-third of their drivers. In England, the scores 
obtained in selection tests for the motor driver, which 
have been devised by the National Institute of Industrial 
Psychology, have proved to be so highly correlated with 
the records of the safe driving of motor drivers on the 
roads, that one well-known insurance company has 
recently offered a 10 per cent. reduction in the annual 
premium for accident insurance to those who have passed 
these tests satisfactorily. In the application of these 
tests, the following human qualities are examined— 
accuracy, speed and regularity of responses to various 
signals; resistance to distraction; effective distribution 
of attention; vision; ability to estimate correctly the 
speed, size, and distance of other vehicles; readiness to 
grasp the essentials of a dangerous situation and to respond 
appropriately to it ; confidence and general road behaviour 
in driving a model car through moving scenery. In several 
instances, in America, France, and Germany, somewhat 
similar selection tests have already reduced the frequency 
of road accidents by about 40 per cent. 

Where, however, selection is impossible, special stress 
must be laid on instruction. Pedestrians, for example, 
cannot be selected ; they need, therefore, to be taught to 
avoid dangerous situations—from childhood. Moreover, 
‘* accident-prone ”’ persons need not always be dismissed 
from employment. Their accidents prove to be almost 
always attributable to special causes—neither to careless- 
ness nor recklessness—which can usually be successfully 
treated, often by appropriate training. Whether selected 
or not, factory workers exposed to dangerous conditions 
require to be trained in the safe use of machinery and in 
the purpose of guards installed against danger. 

Indispensable though they are, selection methods are 
not only universally inapplicable as a prevention: against 
accidents; they can never be a complete substitute for 
adequate knowledge, and this can be satisfactorily 
obtained only by systematic training. Incentives, interest, 
and punishment all have a certain value, but none of 
them can be regarded as adequate unless supplemented 
by expert selection and training under the direction of the 
industrial psychologist. 








SCHOLARSHIPS IN ELECTRICAL 
ENGINEERING. 


Applications, which must be received not later than April 
15th, 1934, are invited for the following scholarships awarded 
by the Council of the Institution of Electrical Engineers. 
Inquiries for full particulars and nomination forms (specifically 
mentioning the name of the scholarship) should be addressed 
to the Secretary of the Institution, Savoy-place, London, 
W.C.2. 

Duddell Scholarship (value £150 per annum, tenable for three 
years). Open to British subjects under nineteen years of ege 
on July Ist, 1934, who wish to take up a whole-time day course 
in Electrical Engineering. 

Ferranti Scholarship (value £250 per annum, tenable for two 
years). Open to British subjects under twenty-six years of 
age on July Ist, 1934, who desire to carry out whole-time 
research or post-graduate work of an electrical engineering 
nature. 

Swan Memorial Scholarship (value £120, for one year). 
Open to British subjects under twenty-seven years of age on 
July Ist, 1934, who desire to carry out whole-time research or 
post-graduate work of an electrical engineering nature. 

Silvanus Thompson Scholarship (value £100 per annum and 
tuition fees, tenable for two years). For works employees 
who are the sons of parents of limited means. Open to British 
subjects under twenty-two years of age on July Ist, 1934, 
who (a) have served a minimum apprenticeship (or its equi- 
valent) of three years at an approved electrical engineering 
works, and (b) in addition to having taken fuil advantage of 
available opportunities for technical education, have acquired 
a marked degree of skill, and/or shown evidence of originality. 
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(Continued from page 259, 


T the meeting of the Institute of Metals last week 
4 the first paper presented, following the Pre- 
sential Address, from which excerpts are given on 
page 272, was one on “Minimum Dimensions of 
Test Samples for Brinell and Diamond Pyramid 
Hardness Test,”” by Dr. G. A. Hankins and Mr. C. E. 
Aldous. 

HARDNESS TESTS. 

The investigation was carried out to determine the effect of 
variations in the dimensions of test samples on the results of 
Brinell and diamond pyramid hardness tests, and to enable 
minimum dimensions of test samples to be suggested. The work, 
which is of particular importance in regard to Brinell tests on 
bars and thin plates, and in regard to both Brinell and diamond 
pyramid hardness tests on metal sheet and strip materials, 
comprises an experimental examination of (a) effect of width 
of specimen on Brinell hardness test results ; (6) effect of thick- 
ness of specimen on Brinell hardness test results ; (c) effect of 
thickness of specimen on diamond pyramid hardness test 
results. The metals investigated include copper, brass, alumi- 
nium, and steel. It is concluded that a width of test specimen 
of 4} times the diameter of the impression is satisfactory for 
accurate Brinell tests on all the materials examined. In regard 
to the thickness of samples for Brinell tests, the limiting value 
of the ratio of thickness of test sample to depth of impression 
for accurate results appears to be a characteristic of the test 
material ; a value of the ratio of 6 is required for mild steel, about 
15 for copper, and more than 20 for spring steel. In carrying out 
diamond pyramid hardness tests on thin samples, a limiting 
value of the ratio of test sample thickness to impression diagonal 
of 14 gives results which are practically independent of test 
sample thickness for the majority of sheet metals, with the 
exception of soft copper and soft brass. 


Dr. Maurice Cook, who opened the discussion, said 
that for thin metallic materials, hardness tests— 
especially indentation hardness tests—were amongst 
the most satisfactory available, and were being used 
to a markedly increasing extent. It was, therefore, 
unfortunate that the authors suggested drastic 
limitations concerning the applicability of these tests, 
limitations which did not seem to be reasonably 
expected in tests of the kind, or warranted by the 
experimental results put forward. For that reason 
he expressed the hope that those concerned with the 
testing of thin materials would not feel persuaded to 
accept the authors’ conclusions as final. Limiting 
his remarks to diamond pyramid tests, Dr. Cook said 
it would appear that the varying hardness results 
obtained for soft copper were not true hardness 
values of the material at all, and that the correct 
hardness was indicated at a diamond pyramid hard- 
ness value of about 51, which was a more characteristic 
figure for the material than the arbitrarily chosen 
values of the authors, which were abnormally high. 
Again, in the case of soft brass, the value of 74 was 
abnormally high, and suggested that with the light 
loads the surface condition of the sample had influ- 
enced the results, the true hardness being probably 
lower, and the suggested limiting thickness-diagonal 
length ratio too high. Commenting on the results 
given in some of the curves, Dr. Cook suggested that 
results within limits of 5 per cent. accuracy could be 
obtained at very much lower ratio values than those 
suggested by the authors. 

Referring to the results obtained on specimens of 
varying thickness tested under a constant load, he 
pointed out that the varying thicknesses had been 
obtained by repeatedly grinding the sample, but he 
wondered to what extent the hardness of the material 
had been affected by that procedure. Some of the 
results suggested that the rise shown in the curves 
for soft brass and soft copper were due to the harden- 
ing of the thin material by repeated grinding, and if 
that was so then the suggested limiting ratio of thick- 
ness to diagonal length was incorrect. The use of 
different loads for each material in the tests at constant 
load was confusing, and it would have been better 
if standard conditions of loading had been adopted for 
that series, although the difficulty of obtaining thinner 
samples with the authors’ method, to yield the 
desired ratios, could well be appreciated. Dr. Cook 
concluded by saying that the peculiar features shown 
by many of the results made it difficult to accept the 
conclusions without considerable reservations. 

Dr. A. G. C. Gwyer said that in some tests on sheet 
aluminium at various gauges and temperatures, using 
the Vickers parallel tester, the results suggested that, 
with a constant load of 5 kilos., an anvil effect appeared 
in the case of hard aluminium sheet when the ratio 
of the thickness to the diagonal length of the impres- 
sion fell below 2. With soft sheet that effect appeared 
when the value fell below 1-6. Brinell tests on some 
samples showed no evidence of anvil effect even when 
the ratio was 3}. but the tests were not sufficiently 
numerous to render it possible to say whether the 
effects were fortuitous. 

Mr. R. L. Smith said the authors had obtained 
results which called for excessive thickness of speci- 
mens, and that might be mainly attributable to the 
heterogeneity of the test pieces. The idea of having 
a series of constant load Brinell impressions on a test 
piece of tapered thickness was very ingenious, but 
unfortunately those test pieces appeared to have been 
machined, and such a procedure would, of course, 
introduce cold work at the test surface, and have some 
disadvantage below, to say nothing of the corre- 
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sponding conditions that might have resulted from 
machining the opposite face. The hardness effect of 
machining such soft metals as annealed copper and 
annealed brass was not sufficiently appreciated, and 
even when such materials had been machined in an 
ideal manner it was necessary to etch away a con- 
siderable amount from the surface before the test 
piece could be regarded as homogeneous. He found 
it hard to assume that any steel piece required to be 
twenty times thicker than the depth of the Brinell 
impression, unless, of course, the material was not. of 
uniform quality throughout. 

Professor D. Hanson said that if the Brinell test 
was to be excluded from use when the readings given 
were not true readings, it would place a very serious 
limitation on the use of that test. As regards the 
authors’ test he asked for an opinion as to whether 
the limitations of it were due to the effect of the hard 
anvil underneath, and inquired whether the useful- 
ness of the test could be extended in the case of soft 
materials by using an anvil of approximately the 
hardness of the sample under test ; for example, a 
brass anvil for brass and an aluminium anvil for 
aluminium. Was there any reason to suppose that 
the results given with these materials would be of 
greater reliability if the test was carried out in 
that way ? 

Mr. T. H. Turner said that whilst the paper referred 
only to the depth and width of one indentation, it 
was often necessary to have many indentations over 
a@ given specimen, and he personally had developed 
a routine system in that connection. Could the authors 
say anything with regard to the interference effect 
of one indentation on the next ? The paper stated 
how dangerous it was to run up to the edge, but in 
many cases it was necessary to know the hardness 
as near the edge as possible, in order to ascertain 
whether cold work or welding or any other operations 
had altered the nature of the material across the 
section. 

Dr. Hankins, replying to the discussion, said that 
he had gone to the trouble of very carefully machin- 
ing small amounts from the back of the specimens. 
There was no effect from the machining as all the 
tests were made on the front of the sample, and not 
on the part that had been machined. In that way it 
had been possible to get a reasonable check on con- 
clusions previously come to by the authors, namely, 
that soft materials behaved quite differently from the 
harder materials. 

With regard to aluminium, he had no data for 
Brinell tests on aluminium, but from a general con- 
sideration of the way in which aluminium behaved 
under the diamond pyramid test, he had very little 
doubt that much thinner samples of aluminium could 
be used for Brinell testing than with the normal 
testing of copper and perhaps steel. He assured Mr. 
Smith that every care was taken to minimise any 
possible machining effect, and, of course, soft copper 
was a material most susceptible to any form of cold 
work. The point mentioned by Professor Hanson as 
to the anvil effect and using similar material under- 
neath to the material being tested was a good one. 
What was required was that the plastic strain con. 
ditions should be such that the lower surface did not 
form surface discontinuity, and that depended on the 
coefficient of friction between the backing plate and 
the softer material underneath. It was the surface 
discontinuity which was likely to eause trouble. 
There was no definite opinion available with regard 
to the interference effect of one indentation upon 
another, but from general experience he was inclined 
to think that neighbouring indentations tended to 
raise the hardness number of the particular plates 
if the indentations were too near. The normal method 
of testing at the National Physical Laboratory, how- 
ever, was to make sure that one indentation was well 
away from another. 

CopPER-ALUMINIUM ALLOYS. 

The second paper presented on Wednesday morn- 
ing was a “ Note on the Influence of Gases in an 
8 per cent. Copper-Aluminium Alloy on Normal and 
Inverse Segregation,’’ by Dr. I. G. Slater. In this 
paper the relationship between gas content and 
segregation in an 8 per cent. copper-aluminium alloy 
has been determined. In a sand-cast ingot, 3in. in 
diameter by 3in., segregation was found to be inverse 
with very gassy melts, but to be normal with de- 
gassed melts. 

Professor T. Turner said there was an idea in many 
places that the gas present in the alloy during solidi- 
fication was the cause of the inverse segregation. The 
paper referred to the influence of gas on the segrega- 
tion of copper, but might it not be the influence of the 
segregation of copper on the gas? Was it the gas 
which produced the segregation, or was it the segre- 
gation which led to the liberation of the gas ? 

Dr. N. P. Allen said he did not think there was 
much doubt that gases were the main factor in the 
formation of the cavities, but he agreed with Dr. 
Turner that in such a complex subject as that, it was 





necessary to draw a sharp distinction between 
observed fact and the conclusions inferred from 
them. It was reasonable to suppose that whatever 
the explanation of this phenomenon might be, no 
explanation could be considered perfectly satisfactory 
which, whilst it explained inverse segregation, did 
not at the same time explain the préduction of the 
cavities. 

Dr. R. Genders said on the whole the evidence in the 
paper supported what might be called the gas theory 
of inverse segregation, and he drew attention to a 
contribution—to be found in a volume of the 
** Abstracts ’’—-on the inverse segregation of bronzes 
by Turner, who also recorded his vote for the same 
theory. ° 

Dr. C. H. Desch thought the paper was important, 
in that it afforded evidence for the view that inverse 
segregation was the result of pressure from the gas. 
In an ingot entirely free from gas, what was normally 
called segregation—-resulting from differential creas- 
ing—-was the only possible one, but inverse segrega- 
tion must be produced by internal pressure of some 
kind which must come from the gas. The paper 
showed in a rough way the relation between the 
amount of gas present and the extent of segregation 
direct or inverse. It was not the quantity of gas as 
a whole that mattered, but the way in which that 
gas was liberated at the moment of freezing. 

Professor D. Hanson welcomed the paper 
piece of evidence which seemed to him to make it 
quite certain that the evolution of gases had an 
important influence on inverse segregation. 

Mr. G. L. Bailey further supported the view that 
the paper gave confirmation to the belief that gas 
could be a factor in inverse segregation. At the same 
time, he suggested that there were probably other 
factors, and in that connection said he had in mind an 
experiment which Mr. Archbutt made—referred to in 
the discussion on a paper by Mr. Genders some time 
ago—which showed that serious segregation had 
occurred in a chill cast bar of aluminium alloy with 
only fin. of metal, solidified on the outside, and with 
a liquid interior which had been poured out. In 
chill castings there might be other factors which 
tended to produce inverse segregation, but there was 
no doubt whatever that dissolved gases produced 
inverse segregation. 

Dr. S. W. Smith did not think the author had 
chosen the happiest method, because casting in a 
sand mould notoriously did not give such marked 
inverse segregation as casting with chill moulds. In 
investigating such a problem, one should adopt a 
procedure which accentuated the effect as much as 
possible. 

Mr. 8. L. Archbutt said the experiment mentioned 
by Mr. Bailey had been carried out some years ago 
with Dr. Rosenhain on an ingot with a liquid centre, 
and on analysing the shell thete was inverse segrega- 
tion. Therefore, it did not appear that the pressure 
due to gas in the liquid could possibly be producing 
the inverse segregation. The author had now provided 
further evidence which seemed to make it quite posi- 
tive that we must accept the fact that gases in solu- 
tion can produce this inverse segregation, because 
inverse segregation was found in the shell and in the 
ingot completely solidified. 

The President said it was rather difficult to account 
for all cases of inverse segregation as being due to gas 
because there were a number of binary alloys con- 
taining a small percentage of the added constituent 
in which inverse segregation seemed to be the usual 
and ordinary type of segregation whatever the con- 
ditions in which the material was cast. 

The author, in his reply to the discussion, com 
menting on the point raised as to whether gas was 
the only cause of inverse segregation, referred to some 
work by Masing in Germany, in which was sum- 
marised the present position of the published litera- 
ture on this subject. It classified the possible causes 
of inverse segregation into four sections :—{1) Gas 
pressure ; (2) volume contraction by solidification of 
the outside layers, 7.e., contraction pressure ; (3) the 
partially solidified and hence porous outer regions 
of the ingot; and (4) expansion of the solidifying 
outer zone by mutual pushing apart of the growing 
primary crystals, ¢.e., pressure crystallisation. 

The first paper taken in the afternoon on Wednes- 
day, March 7th, was entitled ** Influence of the Inter- 
crystalline Boundary on Fatigue Characteristics,” 
and was by Dr. H. J. Gough, Mr. H. L. Cox, and 
Mr. D. G. Sopwith. The official abstract runs as 
follows : 


as a 


INTERCRYSTALLINE BOUNDARY AND FATIGUE. 

With the object of studying the process of fatigue in relation 
to crystalline boundaries, tests under alternating torsional 
stresses have been made on three specimens of aluminium, each 
consisting of two crystals. In one specimen the intercrystalline 
boundary was mainly transverse to the axis of torsion; in 
another it was mainly longitudinal through that axis, whilst in 
the third the boundary had no special form, but the two con- 
stituent crystals were in mutual twin orientation. 

The deformation occurring during test has been studied by 
observation of the slip bands produced, and particular atten- 
tion has been paid to the markings in the immediate neigh- 
bourhood of the intercrystalline boundaries. The distribution 
of slip bands showed that the effect of the boundaries on the 
distribution of stress was extremely slight, each crystal of each 
specimen behaving as if it alone composed the whole specimen : 
whilst the close approach of the general systems of slip to the 
boundary and the very small amount of anomalous slip in that 
region showed that even locally the boundary had a very 
limited field of influence. Although major differences of be- 
haviour of the three specimens were not observed, the deforma- 
mation of the specimen with the longitudinal boundary and of 
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the twin specimen, in which the boundary was irregular, did 
appear to occur with rather less ease than in the case of the 
specimen with the transverse boundary; and although the 
present tests were not sufficient to establish definite differences 
of fatigue strength, they showed that the orientation of the 
boundary had a considerable effect at least on the endurance 
at any given range of stress. The presence of the boundaries 
appeared scarcely to affect the fornfation and propagation of 
cracks. In each specimen cracks were formed in a normal 
manner in regions of previous heavy slip, and in their develop- 
ment showed no tendency either to avoid the boundry or, on the 
other hand, to seek it out. In one or two cases, cracks com- 
menced to propagate along the boundary, but proceeded thus 
for only a short distance before deviating entirely into one or 
other of the crystals. 

It appears that the presence of intercrystalline boundaries 
may considerably strengthen the constituent crystals against 
fatigue ; but that the effect of the boundaries on the distribution 
or even on the amount of slip is very small. It is probable that 
the major effect of the boundary may lie in some restriction of 
strain that it imposes. Further investigation of this aspect of 
the problem will be undertaken. 

Professor D. Hanson, who opened the discussion, 
said the results in the paper seemed so conclusive 
that one simply had to accept the evidence presented. 
Commenting on the general problem, which, he said, 
he had been closely in touch with, as he had been 
privileged to work with Dr. Gough in the initiation 
of this general attack on the mechanism of fatigue 
failure—and it was turning out to be the mechanism 
of failure in general in metallic crystals—Professor 
Hanson said he felt there was little doubt that 
the shear stress law which applied to single crystals 
also applied in the case of aggregates. The other 
point which emerged from the paper was the import- 
ance of slip mechanism as leading up to fracture. 
It was particularly interesting to hear Dr. Gough’s 
suggestion as to the influence of the boundary on 
strength or endurance, because it was fairly clear that 
the boundary had some effect. It seemed to limit the 
amount of slip, and that might also limit the amount 
of damage done to the crystal structure. Slip in that 
case would be likely to be distributed over a greater 
number of slip planes, and that was what happened 
sometimes in testing aggregates of aluminium under 
creep conditions. 

Dr. H. Sutton asked if the authors had seen a pre- 
ponderance of intercrystalline cracking in any fatigue 
failure of aluminium rich alloy or aluminium. The 
few cases he had examined seemed to have been 
largely cases of simple intercrystalline cracking. 

Mr. U. R. Evans said he was in agreement essen- 
tially with the views of the authors, although it 
must not be taken for granted that what was true 
for the boundary of the secondary grains of annealed 
metal would be true also for the boundary of primary 
grains of cast metal. Dr. Gough had produced in his 
various papers strong evidence for his view that the 
weakening produced by corrosion fatigue was not 
attributable to the rounded pits which were such a 
familiar feature of ordinary corrosion, but rather to 
very narrow cracks with sharp ends. Some recent 
work by Dr. A. J. Gould, of the Rangoon University, 
led to much the same view, but by quite different 
steps, which, in itself was a matter of great satis- 
faction. Corrosion fatigue was evidently connected 
with some form of cavity which contributed very 
little to the loss of weight er loss of electrical con- 
ductivity, but greatly reduced the fatigue strength, 
and since narrow cavities with sharp ends alone 
satisfied those requirements, the same conclusion at 
which the authors had arrived had been arrived at 
by Dr. Gould by other methods. 

Professor B. Haigh said that the authors had 
pointed out that the crack showed some preferential 
selection of a circumferential direction. It would, 
however, be very helpful if the authors could say 
something about the directions in which the cracks 
jumped across. It would be interesting to know 
whether there was any evidence of normal stress 
coming into the operation at all. 

Dr. C. H. Desch said the influence of boundary in 
the authors’ particular cases was small, perhaps 
unexpectedly small, and probably the boundary 
effect came in mainly in those properties of metals 
in which the time factor entered. It was known how 
important it was in creep and if high temperature 
experiments were carried out, he imagined the 
boundary effect would be found to be greatly 
increased. He also imagined it would have the same 
effect on fatigue properties if the frequency was 
varied within very wide limits. Within practicable 
limits the effect of frequency on fatigue was rather 
small, however, but experiments with extremely 
high and extremely low rates of alternation would 
probably exaggerate the influence of the boundary. 

Dr. Elam asked whether it was true that cracks 
always followed the planes of slip, because personally 
she did not think on the whole that they did. She 
said that the absence of visible slip bands did not 
mean that slip bands were not present. She was quite 
sure about that. It had been said that beta brass 
did not show slip bands, but it did if the metal was 
carefully polished, and it was quite unwise to say 
the slip bands were not there. 

Mr. F. Hargreaves said the authors appeared to 
have firmly established the resolved shear stress law 
in the case of single crystals of aluminium, and also 
when two were present. He imagined it might now 
be assumed, respecting a micro-crystalline test piece, 
when slip was taking place, that that law also 
operated. If the disturbance in metals under fatigue 
stresses was of the same nature as that produced by 
other methods of cold working or straining, then 
suitable heat treatment at an appropriate stage in a 





fatigue test should cause recovery of the metal. 
Tests on those lines by Lante and Sachs some five 
years ago indicated, however, that recovery did not 
take place, and he asked if the authors had con- 
sidered a parallel attack on the problem on those 
lines. Definite information of that character would 
find immediate application in technical practice, and 
would be very welcome. 

Mr. Sopwith briefly replied to the discussion. 

The following two papers were presented and dis- 
cussed together :—‘‘ The Viscous Properties of Ex- 
truded Eutectic Alloys of Lead-Tin and Bismuth- 
Tin,” by Mr. C. E. Pearson, and “‘ A Note on Some 
Formule Concerning Viscous and Plastic Flow in 
Soft Metals,” by Dr. E. W. Fell. 


THE VISCOUS PROPERTIES OF ALLOYS. 


The eutectic alloys of lead-tin and bismuth-tin, when in the 
extruded condition, can be deformed in a viscous manner. 
Elongations up to 2000 per cent. have been obtained in tensile 
tests employing prolonged loading. By the use of an apparatus 
designed to maintain a constant stress on the test piece during 
extension, it has been shown that deformation takes place at a 
uniform rate which is greatest in freshly extruded rods and 
decreases with age or on annealing. The viscosity possessed by 
the alloys is not that of simple liquids, but resembles that shown 
by some disperse systems in which the viscosity coefficient is a 
function of the stress causing flow. The locus of viscous flow 
is found to be at the intercrystalline boundaries. It is particu- 
larly pronounced in these extruded alloys, owing to the persist- 
ance of a very small grain size after recrystallisation. Measure- 
ments have been made which appear to relate the decrease in 
the viscous property on ageing or annealing with an increase 
in the grain size. 

VISCOUS AND PLASTIC FLOW. 


The note deals with a certain type of flow observed in soft 
metals, eutectics included. In particular, the flow of the metal 
in a prolonged ball hardness test is compared with the flow in 
tensile test pieces under a constant stress per unit area of cross 
section. 

A formula concerning the continuous penetration into the 
metal of a ball under a constant applied load is discussed with 
particular reference to the constants in the formula. A result is 
given of the assumption that the change in the diameter of the 
ball impression with time is a function of the flow of the metal. 
A formula concerning the increase in length with time of tensile 
test pieces under constant stress is discussed regarding con- 
stants. The applicability of the ball and tensile methods is 
considered, an constants compared. One formula relates to 
the change in rate of extension with stress and a comparison is 
made with viscosity. 

Mr. Richard Chadwick said that the changes taking 
place in eutectic alloys must sooner or later be brought 
into line with the cold working of the constituent 
solutions, and the papers took the subject another step 
forward. In considering the mechanism of elonga- 
tion, t was evident that whereas below the instan- 
taneous yield point elongation was purely of a viscous 
nature, on the other hand, with greater loads, there 
must be some distortion of the lattice structure of 
the embedded crystallites. In that connection he 
asked Mr. Pearson whether he considered extrusion 
the most suitable method for obtaining that highly 
worked viscous condition. In some experiments on 
a sample of extruded solder and a rapid tensile testing, 
he had obtained 120 per cent. elongation. With a 
carefully cold-rolled sample which had received 97 per 
cent. reduction from the cast state, he obtained 
350 per cent. elongation under the same conditions. 

Professor Gilbert Cook said it was obvious that 
viscosity referred to by both authors was of a quite 
different type from that met with in liquids. Having 
studied what both authors had said with regard to the 
rates of flow of extruded lead/tin eutectic at constant 
stress, and having applied the stress against rates of 
flow logarithmically, he had come to quite different 
conclusions from those of Dr. Fell. 

Mr. F. Hargreaves said the real question was, Do 
soft eutectics behave differently in any fundamental 
respect from pure metals or solid solutions ? That 
was the fundamental problem. A superficial survey 
suggested that they did, particularly with regard 
to the recrystallisation after cold work. After heavy 
working these soft eutectics underwent such rapid 
changes that the Brinell test could not follow them 
and certainly the tensile test could not, so that really 
the alloy was not being tested in the condition which 
was most desirable. In order to obtain information 
on this point the test must be carried out at the same 
time as the working of the alloys, 7.e., no time should 
be allowed between the actual working and the test, 
and that could be done by means of an extrusion 
press. He did not agree that the rate of flow under 
pressure was determined by grain sizes and to suggest 
that was to ignore previous observation. It had 
been clearly shown that there was a connection 
between the two, but at the same time he did not 
think one was the cause of the other. He was inclined 
to think that they were both results of the same 
causes. Moreover, he had shown that it was im- 
possible to increase the rates of flow under pressure 
without any small grain formation. 

Dr. N. P. Allen said the remarkable thing about 
Mr. Pearson’s experiments was the great uniformity 
of the rate of extension. In the ordinary way viscous 
flow in any metal or alloy became uniform with time, 
eventually, but there was a sort of qualifying period 
in most cases where there was an abnormal rate of 
flow before uniform flow began, but Mr. Pearson’s 
alloys were in the condition to undergo uniform flow 
with time. That was attributed by the author to the 
very small grain sizes, and the flow was attributed to 
the movement of the crystals over each other. Had 
he noticed any difference in size between grains as 
they appeared in the alloy at the beginning of the 
deformation and at the end, and had he established 





by experiment that the grains seen at the beginning 
of the test were the same as those seen at the end ? 
Had he discovered the possibility that the grains 
seen at first had broken down and recrystallised, and 
had been replaced during the experiment by another 
complete set ? If the grain were established to be 
the same, it was doubtful whether one ought to con- 
clude, at least in all cases, that the viscous flow move- 
ment was due to deformation at the crystalline 
boundary. In view of the fact that viscous flow 
was just a general phenomenon in metals, it was 
time metallurgists recognised that viscous flow at 
least had the property of a metallic crystal, and just 
as a crystal was able to flow in a plastic manner, 
so it would undergo deformation which was valled 
viscous flow, although it did not seem to be the same 
as the viscous flow which occurred in liquids. 

Professor T. Turner, speaking from the more prac- 
tical point of view, said the alloys had been referred 
to as eutectic solders, and they were extruded on a 
fairly considerable scale as articles of commerce, 
but the eutectic solder that would be sold in the 
ordinary way would contain some antimony to the 
extent of one-fiftieth part of it. In the case of Mr. 
Pearson’s experiments, however, there was no anti- 
mony, and he wondered why it had been omitted 
from the small rods and tubes. Was it because the 
material flowed more readily during the process of 
extrusion, or was it because the alloys were used for 
electrical purposes, and that the antimony made a 
difference to the conductivity ? 

Mr. E. H. Bucknell said he was particularly inter- 
ested in the ageing behaviour of the alloys, and sug- 
gested an investigation of the rate of creep for the 
material exposed for the period mentioned in Mr 
Pearson’s paper or longer periods, and added that 
perhaps it would be found there would be very little 
creep even under a load of 1600 lb. per square inch. 

Dr. C. H. Desch said the work of Andrade had been 
strangely overlooked by very many writers on defor- 
mation, but it was fundamental, and although very 
many people had carried out experiments on streteh- 
ing specimens under constant load Andrade was the 
first to use constant stress which he achieved by using 
a hyperbolic weight immersed in water, and Mr. 
Pearson had adopted a similar method. 

Mr. Pearson replied very briefly. 

The final paper on March 7th was “ Castability of 
Ternary Alloys,” by Professor A. Portevin and Dr. 
Bastien. 


CASTABILITY OF TERNARY ALLOYS. 

The ability of a molten metal or alloy to fill a mould com- 
pletely is termed “ castability.”’ It can be determined by 
ascertaining the length of a spiral cast iron mould filled by the 
metal under predetermined casting conditions. The casta- 
bility of a pure metal is a linear function of the difference between 
the pouring temperature 9 and the melting point F. The slope 
of the castability (@—F) curves vary with the viscosity of the 
metal. The castability of binary alloys varies with the solidi- 
fication range and with the mode of crystallisation, being greater 
when polyhedral crystals separate than when the primary 
crystals are dendritic. Maximum castability occurs with the 
eutectic composition and minimum at the limit of solid solu- 
bility. The castability of ternary alloys varies inversely with 
the primary solidification range, and in cases where this is nil 
(t.e., along the binary eutectic lines in the ternary syst-m), 
it varies with the secondary solidification range reaching a mini- 
mum at compositions corresponding with the transition from 
two-phase to three-phase fields. These laws are illustrated 
with reference to several binary antimony alloys and to ternary 
alloys of lead, tin, and bismuth, and of iron, carbon, and phos- 
phorus. Finally, the value of this method of testing alloys for 
practical foundry work is discussed, and it is shown to be useful 
in determining the composition of eutectics and of saturated 
solid solutions in metal systems. 


The only speaker in the discussion was Dr. A. 
von Zeerleder, who gave a few of the details of 
the manner in which he has applied the method 
mentioned in the paper in actual practical work 
with aluminium alloys. He showed the results of tests 
using ordinary aluminium; an alloy of aluminium 
known as anti-corodal (a Swiss material similar to 
the American alloy 51 and containing 2-5 per cent. of 
silicon, 0-6 per cent. manganese, some magnesium, 
and 0-3 per cent. of iron) ; the same alloy with 5 per 
cent. silicon ; and, finally, the alloy called Alpax. 


ANNUAL DINNER. 


The annual dinner and dance of the Institute was 
held on Wednesday, March 7th, at the Trocadero 
Restaurant, London, under the chairmanship of 
the President, Dr. Harold Moore. The attendance 
of over 260 members, guests, and ladies was larger 
than at any previous dinner, with the exception of 
one, in spite of the fact that the dinner of the Institu 
tion of Civil Engineers took place the same evening. 

The toast of “ The Institute of Metals ’’ was pro- 
posed by Sir William Larke, President of the Institute 
of Fuel, who, speaking as an engineer, bore testimony 
to the great value of the Institute and the work of 
its secretary, Mr. J. Shaw Scott. Sir William 
endorsed the plea of the President addressed to 
scientists for the use of simple and terse English 
in the communication of their results. Scientific 
results, he said, which were unintelligible to those who 
should apply them in industrial practice lost the 
greater part of their value. Referring to the dangers 
of specialisation, Sir William recalled the fact that 
the great pioneers of the past in all countries were 
not specialists, but were men to whom science meant 
only systematised knowledge. Their interests knew 
no boundaries, except those of time and opportunity, 
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and we might well try, so far as we could, to follow 
their great example and remember that the old 
definition of a cultured man was one who knew 
everything of one thing, and something of everything. 

In responding to the toast, Dr. Harold Moore, 
the President, spoke of recent indications of increased 
confidence in the revival of industry. He referred 
to his presidential address, in which he had dealt 
with the part played by science in the march of 
civilisation. While, he said, applications of science 
had made life far happier and more secure, social 
organisation had failed to give adequate consideration 


to the secondary effects of scientific progress—thus, 
motor cars now killed more people than earthquakes. 
What was really wanted, Dr. Moore suggested, was 
not less science, but far more science, together with 
a closer co-ordination of scientific activities with 
other, and at least equally important, aspects of life. 
The toast of “The Guests ’’ was entrusted to Mr. 
Ee L. Morcom, and Sir John Campbell, the chairman 
of the International Tin Research and Development 
Council, replied. The evening was a most enjoyable 
one in all respects. 
(To be continued.) 











An Automatic Water-Hardness Recorder. 


-~<@——__—_ 


HE instrument illustrated herewith is an automatic 
water-hardness recorder invented by Dr. 

Hatfield, of 5, Albany-terrace, London, N.W.1, and 
manufactured by the White Electrical Instrument 
Company, Ltd., London, E.C.1. The apparatus operates 
by taking in samples of water alternately from two 
sources, generally a source of soft and a source of hard 
water, and by performing a soap test upon them, each 
sample being emptied to waste before the succeeding 
sample from the alternative source is taken in. The 
taking in and testing of the samples is continuous so 
long as the apparatus is kept at work. The results of 
the successive soap tests arc recorded on a chart in the 
form of a succession of short and long lines, the short 
lines being produced by the tests of the soft water samples, 
and the long lines by those of the hard water samples. 
The difference between the lengths of any adjacent pair 
of long and short lines represents the hardness of the 
hard water relatively to that of the soft. 

In order that the action of the instrument may be 
properly understood, it may be desirable to explain 
briefly the nature of the soap test for water hardness. 
This test is based upon the fact that soap will not form a 


ness of the hard water samples. If the alternate samples 
are of water possessing some known hardness, say, n 
degrees, formed by adding, for example, a known amount 
of calcium carbonate to a known amount of distilled 
water, the short lines will represent n+1 degrees of 
hardness. The long lines will represent N+ 1 degrees of 
hardness where N is the unknown hardness of the samples 
derived from the other source. The difference between 
the lengths of the lines will, in this case, represent N—n 
degrees of hardness, or the excess of the hardness of the 
hard sample over the hardness of the softer sample. 
For some purposes it may be sufficient to observe whether 
the hardness of a supply is changing, and, if so, by how 
many degrees. In this case the long lines only are required. 
Arrangements are, therefore, made to suppress in such 
circumstances the alternate testing of soft water, or of 
water of some known degree of hardness. 

The details of construction of the Hatfield instrument 
do not permit the mechanical action of the device to be 
described simply and briefly. The requirements are that 
an exactly measured quantity of water derived from two 
alternate sources should have added to it a flow of standard 
soap solution until the water reaches the condition in 
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THE HATFIELD WATER-HARDNESS RECORDER 


permanent lather with water until sufficient soap has 
been added to destroy the hardness of the water. To 
obtain quantitative results a standard soap solution is 
employed. The amount of such solution which has to be 
added to a known amount of water is taken as a measure 
of the hardness. A slight complication arises from the 
fact that even perfectly soft, distilled water absorbs a 
certain amount of soap before a permanent lather can be 
produced. To be precise, 70 millilitres of distilled water 
will absorb 1 millilitre of the standard soap solution 
before a permanent lather is formed. If, then, n milli- 
litres of the standard soap solution have to be added to 
70 millilitres of a given sample of water before a per- 
manent lather is produced, the amount of the solution 
required to destroy the hardness of the water is n—1 
millilitres. This figure, n—1, expresses the “ degrees ” 
of hardness of the sample. The soap solution being of 
the standard composition, and the water sample being 
70 millilitres in amount, the figure n—1 represents the 
number of grains of calcium carbonate which would have 
to be added to a gallon of distilled water to produce a 
sample having the same hardness as the actual sample. 
The hardness of the actual sample may be caused by 
various calcium and magnesium salts as well as by 
calcium carbonate. The hardness figure embodies the 
amount of calcium carbonate equivalent in its effect to 
these additional salts. 

In the Hatfield instrument, if the alternate samples 
are of distilled water possessing zero hardness, the short 
lines drawn on the chart will represent the amount of 
soap solution which such perfectly soft water can absorb 
before a permanent lather is produced. They, therefore, 
provide the ‘zero correction” to be applied to the 
Jong lines. In this case the difference between the lengths 


which a permanent lather can be formed, and that the 
amount of soap solution so added should be recorded on 
a chart. Subsidiary requirements are that the vessel 
in which the soap solution is added to the water should 
contain the measured quantity of water before the first 
of the solution is admitted to it, that, on admission, the 
solution should be rapidly mixed with the water, and that 
immediately the lathering point is reached, the vessel 
should be emptied and the flow of soap solution stopped 
until the vessel receives its next measured charge of water. 

These requirements provide a key to the apparently 
complicated mechanism of the instrument. An important 
feature is the means adopted to initiate a mechanical 
movement on the attainment of the permanent lathering 
point. The reaction vessel, containing the measured 
quantity of water, receives the soap solution drop by 
drop, the mixture being continuously stirred by a jet 
of air admitted to the vessel from a small air pump. 
The reaction vessel is mounted on a ball ing axle, 
about which the weight of the contained water would 
cause it to tilt were it not held against such motion by 
a catch. This catch, engaging with an adjustable stop, 
is mounted on a flexible strip forming the handle of a 
spoon. When the lather forms in the reaction vessel, 
a portion of it overflows into the spoon, thereby weighting 
it sufficiently to flex the handle and withdraw the catch 
from the stop. Thereupon, the reaction vessel tilts, and 
in so doing empties its contents to waste and initiates 
certain other mechanical movements. 

The soap solution drips into the reaction vessel from 
the lip of a container, the flow being produced by the 
slow descent of a displacer inside the container. This 
displacer is suspended at the end of a bell-crank lever, 
which is coupled up by sundry links and gearing to the 





of the displacer is therefore positively controlled by the 
speed of the motor. Coupled to the mechanism connecting 
the bell-crank lever with the motor there is a pen arm, 
The movement of the pen point is proportional to the 
descent of the displacer. Hence, the length of line drawn 
on the chart up to any instant is proportional to the 
amount of soap solution delivered up to that instant from 
the container into the reaction vessel. When that vessel 
tilts a rod coupled to a crank on its axle operates a clutch 
or pen release, which frees the pen from the motor drive 
and allows it to swing back to the zero position under 
the action of a spring. In this way the length of line 
drawn on the chart is made to indicate the amount of 
soap solution added to the reaction vessel up to the 
instant at which a permanent lather is produced. 

When the reaction vessel tilts and the pen arm returns 
to the zero position, the displacer rises, and, consequently, 
the level of the soap solution sinks in the container. 
The container has, therefore, to be refilled to the point 
of dripping before: the instrument is ready for another 
cycle. This refilling is initiated by the tilting of the 
reaction vessel. In so tilting it strikes a valve rod which 
opens a valve and allows soap solution to flow from a 
float chamber into the container. Time has to be allowed 
for this inflow to take place. Hence, the reaction vessel, 
when it tilts, must remain in the tilted position for a short 
interval, for if it returned immediately after it had 
emptied its contents, the valve between the float chamber 
and the container would close and the flow of the solution 
into the container would cease before the container was 
fully refilled. This delay in the return of the reaction 
vessel is effected by means of a small cup attached to 
it in the neighbourhood of the axle. This cup is in the 
path of water running through the apparatus to waste. 
When the reaction vessel tilts the water which has 
collected in this cup pours from the cup into a funnel 
near the nose of the reaction vessel. This funnel has an 
outlet of small size through which the water transferred 
from the cup escapes slowly. Until it has escaped its 
weight holds the reaction vessel in the tilted position. 

There now remains to describe only the means provided 
for clelivering measured quantities of the two alternate 
waters to the reaction vessel. The waters are delivered 
through two ‘‘ wire valves ’’—that is, through a pair of 
small orifices within which there are wires which move 
continuously, and which thereby permit a fine flow without 
risk of the orifices becoming choked by sediment. Beneath 
these orifices there is a tilting three-way funnel, whereby 
the water from either orifice can be delivered to a measur- 
ing vessel, while that from the other runs to waste. 
When the measuring vessel is full it overflows, the surplus 
joining the water from the other orifice and flowing to 
waste down an inclined passage, which discharges over 
the waste-water cup already mentioned as being attached 
to the reaction vessel. It will be noted that if the instru- 
ment is operated, as it may be, with only one water, 
the waste water cup will still receive the necessary 
charge of water from the overflow from the measuring 
vessel. The measuring vessel is mounted to tilt about 
an axis under the weight of water which it contains 
when full, but is counterbalanced to bring it back to 
the untilted position after its contents have been dis- 
char; In the full condition the measuring vessel is 
held in the untilted position by a catch. This catch is 
released by the reaction vessel while that vessel is recover- 
ing its normal position after having discharged the 
preceding sample of water. On the release of the catch 
the measuring vessel tilts and discharges its contents 
down an inclined channel into the reaction vessel. When 
it has emptied itself the measuring vessel returns to its 
normal position under the action of the counterbalance 
weight and re-latches itself. The triple-way funnel 
is 80 mounted that at successive tippings of the measuring 
vessel, it tilts in opposite directions, thus ensuring alternate 
supplies to the measuring vessel. If only one water is 
to tested, the change-over action of the triple-way 
funnel is suppressed. 





WELDING STEEL PLANT EQUIPMENT. 


Art the annual meeting of the International Acetylene 
Association in Chicago one of the subjects discussed 
was the use of welding for rolled steel parts of equip- 
ment at large steel works. Such welded construction 
is now spreading in all directions for such equipment, 
from the blast-furnace to the finishing mill. In fact, 
makers of rolling mills now find little objection from cus- 
tomers to welded parts, and have abandoned the prac- 
tice of making weldings look like castings. For many 
purposes rolled steel has advantages over cast iron, and 
to some extent it has advantages over cast steel, especially 
in point of weight. A specific example is a ladle for open- 
hearth steel. An ordinary ladle of 120 tons capacity and 
weighing 30 tons was replaced by one of welded steel 
plate having a capacity of 140 tons, but weighing only 
23 tons. The trunnions were nickel steel forgings driven 
into steel plate trunnion pads, and welded on the inside. 
A gear reduction casing for a rolling mill was made of 
steel plate so well fitted when the upper and lower parts 
were assembled that no machining was necessary, except to 
face and bore the bearings, which were flame-cut from 
solid steel blocks, 13in. thick. The squareness and finish 
of flame-cut surfaces is comparable with that given by 
rough machining, and for many parts such surfaces are 
acceptable without machining. In the matter of design, 
there is not much difference between welded and cast 
construction, but usually there is less time consumed 
in machining and very much less time in making and 
assembling the parts. In welded construction a part may 
often be made by flame cutting and welding in less time 
than would be required to make a pattern, to say nothing 
of that required for making, cooling, and annealing a 
casting. “Other steel plant equipment constructed by 
welding steel plate includes blast-furnace tuyere jackets, 
a charging machine, rolling mill housings, 60in. gate valves 
on gas lines, pinion housings, and a bed plate for a rolling 
mill motor of 8000 H.P. 


















Atumrinium in the shape of @ star is being used in 
America for deoxidising steel. It is claimed that this shape 








of the long and short lines represents the degrees of hard- 
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Railway and Road Matters. 


THE engine and twelve trucks of an express L.M.S. 
goods train left the rails and crashed into a dead-end near 
West Hampstead early last Tuesday morning. There are 
six sets of rails where the crash occurred, and all trains 
were delayed, but none seriously. 

Ir was thirty-five years ago on March 15th since the 
Great Central opened-its London extension for passenger 
traffic. The new line was from Annesley, just north of 
Nottingham, to a junction with the Metropolitan Railway 
at Quainton-road, with running powers over that system 
to Canfield-place, outside the new terminus at Marylebone. 


At the annual meeting of the Southern Railway on 
March Ist Mr. Gerald Loder said that it was anticipated 
that the Channel train ferry between Dover and Dunkirk 
would be opened by the summer of 1935. That gentleman 
also observed that it was hoped to run sleeping cars between 
London and Paris by that service. Three boats for the 
new ferry are being built by Swan, Hunter and Wigham 
Richardson, Ltd, 

Tue “ High Flyers ” were the ‘ 1400 class ” locomotives 
of the former Lancashire and Yorkshire Railway and were 
designed by Sir John Aspinall and constructed at Horwich. 
They were at the time of their introduction in 1899 the 
most powerful express locomotives in Europe. They were 
four-coupled with 7ft. 3in. wheels. One of them is reputed 
to have attained a speed of 100 m.p.h. on a test run between 
Liverpool and Southport. Forty engines in all of this t 
were built, and now the last survivor (L.M.S. ‘* No. 
10316 ”’) has been withdrawn from service for scrapping at 
Horwich, after an honourable career of over thirty years. 


Ir is officially announced by the Railway Companies’ 
Association that the four main line railway companies and 
Imperial Airways, Ltd., have reached agreement: for the 
formation of a new company with a nominal capital of 
£50,000 to provide and operate air services in the British 
Isles and elsewhere and to form connecting links with the 
services of Imperial Airways. We would add that parlia- 
mentary powers for air transport were given the railways 
in 1929 and that, as related in our Seven-day Journal page 
on April 7th last, the Great Western, in agsociation with 
[mperial Airways, opened a service between Cardiff and 
Torquay, which later was extended to Plymouth. 


THe report by Colonel Trench on the collision of 
December 6th at Altrincham on the M.S.J. and A. Joint 
Railway, between an arriving passenger train and one of 
empty carriages standing in the station, attributes the 
accident to the exceptional density of the fog that pre- 
vailed at the time. The signalman had to work by sound, 
and thought he heard the first train pass him on its way 
to the sidings. The whistle of the train was very weak 
and the motorman thought it was frozen. The carriage 
examiner tested it and it gave out only a faint sound. 
That was another contributing factor, as the signalman 
did not recognise the sound as so near him, but thought 
it was from the sidings to intimate that the train was 
inside. That man, therefore, accepted, and lowered his 
signals for, the second train, which ran into the first. 
The motorman of the arriving train was killed. The 
equipment of the lines concerned with track circuit has 
been under consideration for some time, but as it-has now 
definitely been ordered, Colonel Trench has no recom- 
mendations to make. 

In the London and North-Eastern Railway Magazine for 
February was an article by Mr. T. H. Turner, the chief 
chemist and metallurgist, London and North-Eastern 
Railway, and Mr. J. C. Train, Western District engineer, 
Scottish Area, descriptive of their investigations as to the 
welding of rails, particularly in the latest practices in 
Germany. As to the latter it may be said that in the 
German system of electric butt welding, the ends of the 
two rails to be welded are brought together in a specially 
designed machine, and a large current is passed through 
from one rail to the other, this current raising the tempera- 
ture of the two ends, which are to be eventually welded. 
At a predetermined stage in the heating process it is 
necessary to bring intensive heating to bear, and the rails 
are drawn apart by the machine, causing an electric arc 
between them through breaking contact. This operation 
of making and breaking contact is continued automatically 
by the machine for a given time, and when by this process 
the rail ends have reached a suitable welding temperature 
they are finally brought together under great pressure, 
and the welding is effected just as it would be by a black- 
smith with cruder appliances, 

Durine the year 1933 the London, Midland and 
Scottish reduced its expenditure on maintenance of way 
and works from £6,479,037 in 1932 to £6,428,464; main- 
tenance of rolling stock from £8,064,249 to £7,703,331 ; 
locomotive running expenses from £11,922,047 to 
£11,611,069; and traffic expenses from £17,888,626 to 
£17,652,114. The London and North-Eastern reduced 
the way and works expenditure from £4,659,079 to 
£4,460,099 ; locomotive running expenses from £8,911,009 
to £8,706,913; and traffic expenses from £12,610,435 to 
£12,256,343. Maintenance of rolling stock on the L.N.E.R. 
rose, however, from £6,557,946 to £6,842,932. The ex- 
planation for that increase is to be found in the fact that 
in view of improved traffic, 241 of the 430 locomotives 
that were tallowed down and set aside, have been repaired 
and returned to traffic. There were also 6000 wagons with- 
drawn, and these have been overhauled and put to work 
again. The Great Western had decreases in the mainten- 
ance of rolling stock, locomotive running expenses and 
traffic expenses, the respective figures for 1933 being 
£3,085,352, £4,820,180, and £6,967,538, as compared with 
£3,203,307, £4,941,491, and £7,173,137. Maintenance 
of way and works increased, however, from’ £2,936,606 
to £2,961,240, but the facts are more favourable than 
they appear, as the former figure included £669,469 trans- 
ferred from renewal funds, whereas only £289,067 was 
added from that source for 1933. The decreases on the 
Southern were in maintenance of way and works and of 
rolling stock and in traffic expenses. Therein the figures 
for 1933 were respectively £2,938,112, £2,316,792, and 
£4,853,582, as against £2,958,845, £2,363,387, and 
£5,007,597. Locomotive running rose from . £3,947,211 


Notes and Memoranda. 


EXPERIMENTS with a new process of producing petrol 
from sawdust and peat are being undertaken by the 
Swedish Government, according to Professor Komppa, 
the Finnish chemist who invented the process. 


THE great damage done by the earthquake to the 
railway system in North Bihar is revealed in a statement 
issued by Mr, James Williamson, agent of the Bengal and 
North-Western Railway. He states that over a distance 
of 900 miles hardly a mile of track was undisturbed, the 
embankments in several places disappearing entirely. 
He estimates that Rs. 3,00,000 will have to be spent on 
the Inchcape Bridge, while the complete restoration of 
the Tirhut and Mashrak-Thawe State sections “ will 
probably run to Rs. 20,00,000.” He believes that 8 to 10 
lakhs will have to be spent in the next financial year in 
carrying out work immediately essential. 


Aw article in Chemical and Metallurgical Engineering 
points out that blast-furnace slag, owing to its content of 
lime, alumina and silica, is a cheap and suitable material 
for the manufacture of glass. Experiments have shown 
that molten slag straight from the blast-furnace may 
be directly converted into glass. The glass produced 
can be readily cast or rolled, but it is difficult to make it 
transparent, owing to the presence of 1 per cent. iron 
oxide, although dark-coloured glass can be readily pro- 
duced. A semi-transparent glass with a high refractive 
index, which is opaque at a distance of a few yards, 
can also be made, according to work at the Alabama 
Polytechnic Institute. These glasses have a low coefficient 
of expansion and a great strength, are heat-resisting, 
and unattacked by boiling water, hot caustic soda and 
boiling hydrochloric acid. 

Amone the conclusions of Mr. H. Huckley in a paper 
on ‘‘ Heterochromatic Photometry, with Particular 
Reference to Luminous Discharge Tubes,” before the 
Illuminating Engineering Society, are the following :— 
The photometry of discharge tubes of the neon and sodium 
vapour type can be satisfactorily carried out by the 
use of coloured filters of calculated transmission. With 
these filters the results are independent of the method of 
photometry if the illumination of the photometer screen 
is 25 m.c.; the photometry of discharge tubes of the 
mereury vapour type can be satisfactorily carried out 
by the use of coloured filters of calculated transmission. 
With these filters the results are not independent of the 
method of photometry employed, even if the Hlumination 
of the photometer screen is 25 m.c. In this connection 
the small field equality of brightness method is recom- 
mended. In the case of mercury vapour lamps, a colour 
match is still accompanied by a considerable energy 
difference. In the case of the photometry of mercury 
vapour tubes by means of coloured filters, the Purkinje 
effect is found to be negligible if the illumination on the 
photomet is greater than about 3 m.c. 





THe usual method of pickling with acids has various 
disadvantages, even when using inhibitors, such as the 
replenishing of the acid bath from time to time, the cost 
of treatment of the spent acid to render it harmless, the 
prevention of dangerous acid fumes, as well as the com- 
paratively long time required in pickling. A recent issue 
of Stahl und Eisen describes a method whereby the 
pickling time can be much reduced by passing a current 
through the bath, and if dilute sulphuric acid is used, 
sulphate ions are formed at the anode, reacting there with 
water to form sulphuric acid and oxygen. These two 
substances possess @ high solvent action which accounts 
for the increased pickling effect when the workpiece 
forms the anode. The oxygen formed also has a secondary, 
purely mechanical effect, while the applied potential 
increases the solution pressure of the anodic metal. In 
a cathodic circuit, the pickling effect is due to the dis- 
charge of hydrogen ions which remove the scale by partly 
a strong reducing action and partly a purely mechanical 
action. This latter action is more intense at the cathode 
than at the anode, as double the amount of gas is evolved. 
The best effect is produced when the workpiece is used 
alternately as anode and. cathode, but the continual 
reversal necessary for this offers certain difficulties, and 
to avoid this difficulty and yet make use of the advan- 
tages of electrical pickling, an electro-chemical pickling 
process has been evolved in which the workpiece is not 
directly connected to the circuit. 


Accorp1neé to Mr. A. G. Bugden, in a paper read before 
the Junior Institution of Engineers, mild steel is the 
material mostly used in modern pipework, a temperature 
of about 900 deg. Fah. being a limiting condition for its 
use. The rather debatable subject of “creep” due to 
prolonged stress now much to the fore, still required 
much more investigation before designers could emerge 
from a state where ignorance compelled the adoption of 
very low working stresses. It was stated that some 
research workers appeared to be of the opinion that there 
exists a phenomenon known as negative creep. Creep 
tends to relieve stresses, and great care must be exercised 
with the design of bolted joints in pipework. With regard 
to investigations on this subject, the author stated that, 
so far as his knowledge went, tests had been entirely 
confined to cylindrical specimens under a tensile load, 
and thought it questionable whether results thus obtained 
were valid evidence of the behaviour of the same material 
in tubular form under stresses, adding that in research 
carried out on tubes of lead axial creep seemed non- 
existent, and that creep due to hoop stresses is less than 
would be calculated from data based on results of ordinary 
tensile tests and on the elastic theory of materials. For 
the bolts in pipe flanges special materials would be 
required when the temperature was above 750 deg. Fah. 
Under high temperature bolted joints were liable to 
cause trouble, and the possibilities of welded joints should 
be considered. The principal factor governing the bore 
of the pipework is the permissible pressure head required 
to overcome the frictional resistance to flow. For super- 
heated steam a rate of flow of 180ft. per second is 
advocated, and for wet steam 80ft. per second. On 
account of higher temperatures the amount of expansion 
per 100ft. of piping may be 7in.; sliding type expansion 





to £3,954,014, due apparently to electric traction expenses 
rising from £766,420 to £884,960. 





joints have only a limited application, so more dependence 
must be placed on the inherent flexibility of the system. 





Miscellanea. 





Marcu 17th is the hundredth anniversary of the birth 
of Gottlieb Daimler, the inventor of the high-speed 
internal combustion engine, to which we owe the develop- 
ment of motor car and aerial traffic. 


Tue Consett Iron Company has blown in another blast- 
furnace, making twenty-seven at work in the North-East 
area, as compared with fifteen in March of last year. There 
are now eighty-eight furnaces in blast throughout the 
country. 


THE Award Committee of the Segrave Memorial Trophy 
has decided to award the trophy to Sir Malcolm Campbell 
for establishing a new world land speed record of 272-46 
m.p.h. for the flying kilometre and 272-11 m.p.h. for the 
flying mile at Daytona Beach, U.S.A., on February 22nd, 
1933. 


AccorDIne to an article in Sands, Clays and Minerais, 
by Mr. A. G. Arend, the colouring of clay bricks may be 
controlled between full buff and grey by controlling the 
atmosphere of the kiln in the final stages of firing. An 
oxidising atmosphere gives a buff colour and a reducing 
flame gives a full grey. 


Wirs the aid of money obtained from the Government 
for its re-employment programme, the Deutsche Reichs- 
post has undertaken to turn 300 manual telephone ex- 
changes into automatic exchanges between January Ist 
and March 31st, according to recent reports. On January 
Ist, there were 5445 exchanges in Germany, of which 2228 
were automatic. 


Tue second blast-furnace of the Azov Steel Trust has 
recently been put into operation. It is the 111th blast- 
furriace in the Soviet Union. The new furnace is com- 
pletely mechanised. Its volume is 930 cubic metres and 
its output capacity is 775 tons of pig iron daily. The 
furnace was charged on February 17th and on that day 
produced 32 tons of high-quality pig iron. 

Tue fastest four-engined air liner so far built in any 
country has just successfully its official Air Ministry 
flying trials at Martlesham Heath, Suffolk. This machine 
has a top speed of over 170 miles an hour, and has been 
built by the De Havilland Company for Imperial Airways 
and Qantas Empire Airways. It is of the biplane type, 
and is driven by four 200 horse-power motors mounted 
on the front of the lower wing. 


A start has been made on a scheme for roofing in the 
river Mersey where it passes through the main square at 
Stockport. The first stage will be to replace the present 
narrow iron bridge with a stronger reinforced concrete 
structure. At its widest end the structure will measure 
120ft. and will narrow to 90ft. on the other bank. When 
this section of the work has been completed the length 
of river still exposed will be roofed in, and the extra space 
on top used as a municipal car park. 

At the plant of the Boeing Airplane Company, of 
Seattle, Washington, one of the world’s leading producers 
of commercial and military aircraft, to ensure that proper 
material will be used for each part, the company has a 
system of colour identification for all standard materials, 
says Flight. As an example, there are five main 
grades of steel sheet, two main grades of steel tubing, 
and five main grades of aluminium and aluminium alloy 
tubing. Each grade is given a different colour identifica- 
tion by which shop workers are guided. 


A NEw refuse destructor built by Gourock Town Council 
on the site of the old plant at Drumshantie has been 
formally opened. The incinerator is of the steel-cased 
design, having two cells, or grates, and is capable of dealing 
with 10 tons of crude refuse per day in one shift. A large- 
sized combustion chamber is provided, which, in addition 
to its normal function of ensuring secondary combustion 
of the gases, provides a chamber in which condemned 
carcases and bulky articles can be cremated. The total 
cost of the new destructor is between £2500 and £3000. 


A NICKEL ore deposit which compares favourably with 

the best in the world as far as percentage of purity is con- 
cerned has recently been discovered in a corner of northern 
Chosen (Korea). The complete analysis of the sample ore 
shows that it contains, apart from nickel, 50 to 60 per 
cent. of iron, 0-22 to 1 per cent. of copper, 0°36 to 0-5 
per cent. of cobalt, and 37 per-cent. of sulphur. Accord- 
ing to the prospectors, the nickel deposit covers an area of 
approximately 16,537,500 acres. The nickel veins are 
mostly enveloped in limestone, and are very easy to mine, 
since the greater portion of the nickel-containing strata 
are exposed. 
THE nineteenth meeting of the Engineers’ German 
Circle took place on Monday evening, March 12th, at the 
Institution of Mechanical Engineers, when a lecture on 
‘“Modern Crane Construction and the Applications of 
Cranes to Industry and Commerce,” was delivered by 
Herr Oberingenieur Hey, of the Demag Actiengesell- 
schaft, of Duisburg. In the absence of Dr. S. J. Davies, 
the President, the chair was taken by Mr. W. Roylands 
Cooper, and over sixty members and guests attended. 
The lecturer covered a very wide field, from the earliest 
types of cranes up: to the most modern constructions. 
Reference was also made to the 1000-ton canal lift lock at 
Niederfinow, near BEberswalde, on the Berlin-Stettin 
waterway—described in THE EncinrEr of July 14th, 
1933—which is to be officially opened on March 25th. 


A NuMBER of interesting facts concerning the coal 
industry were revealed by Sir Robert Horne in the course 
of the annual meeting of the Great Western Railway, 
among them being the shipments of coal from South 
Wales ports having declined from 29,985,000 tons in 
1929 to 20,249,000 tons last year, a decrease of 9,736,000 
tons, or 32 per cent. Compared with 1913 the decrease is, 
of course, much greater, and represents a decline of 42 
percent. A satisfactory feature. however, is that under the 
Ottawa agreement, shipments of anthracite coal to 
Canada showed an increase of 600,000 tons compared 
f with 1929; but coal shipments to France during the 
same period declined by 1,920,000 tons: to Italy by 
1,039,000 tons; to Brazil by 1,016,000 tons; to the 
Argentine Republic by 921,000 tons, and to Egypt by 
776,000 tons. 
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BRITAIN’S AIR POLICY. 


THE Government’s air policy, as outlined in the 
debate on-the Air Estimates in the House of 
Commons on Thursday, March 8th, may be charac- 
terised as one of tentative compromise. For ten 
years the present Cabinet and its predecessors have 
laboured to secure aerial disarmament or limitation, 
and as a contribution to the attainment of that end 
Britain’s aerial strength has been cut down, and 
kept down to a low numerical level. The effort, 
well worth the making, has unfortunately proved 
of no avail. All the other principal Powers have 
shown a practical disinclination to reduce their 
air power, and, for the most part, have added, 
and are planning still further to add, very con- 
siderably to their strength. The gravity of the 
situation in which this country had been placed, 
or had placed itself, was fully recognised and 
acknowledged by the Government at the end of 
last November. It was announced then that while 
attempts to secure eventual agreement would not 
be abandoned, steps would be taken to place Great 
Britain on a footing of equality with any other 
country within aerial range of her shores. If other 
nations would not come down to our level, we would 
secure parity by building up to theirs. It was 
immediately obvious that this declaration of policy 
on the part of our Government created a situation 
of considerable delicacy. Any precipitate action 
taken to implement it might readily have initiated 
an international aerial armaments competition, an 
outcome directly opposed to our intentions and 
desires, and, almost certainly, of incalculable harm 
to the cause of peace. Further, it was scarcely 
possible to present to the world a policy designed 
solely to give us security against aerial aggression 
without admitting the justice of Germany’s case 
for the revision of the aerial clauses of the Versailles 
Peace Treaty in a manner that would give her 
similar security. The Government’s plans for the 
immediate future have now been revealed. For 
the first time for several years the gross expenditure 
on the Air Service is to be increased instead of 
decreased, the increase being £527,000. Four 
new squadrons are to be provided, of which two 
will be allocated to home defence, one will be 
composed of flying boats—presumably for coast 





patrol and anti-submarine duties—and one will 
form an addition to the Fleet Air Arm. Further, 
two squadrons at present forming part of an 
experimental establishment are to be recon- 
stituted as home defence squadrons. 


Omitting the flying boats and naval machines, 
our home defence strength is at the most to be 
increased by four squadrons, or, say, by forty to 
fifty effective machines. It can hardly be asserted 
that such an increase is provocative. It will still 


; | leave us fifth—or sixth—in the order of the world’s 


air Powers, and will result in raising only to about 
900 the total number of first-line machines at the 
disposal of the Air Ministry for undertaking all the 
aerial work with which it is charged at home and 
overseas. For strictly home defence purposes 
it will increase our strength to about 540 machines, 
or, say, ten per million of the population. This 
addition to our aerial strength is too modest to be 
a menace to any other nation, and is admittedly 
only a small contribution towards fulfilling the 
Government’s expressed intention of securing 
parity with the strongest aerial Power within 
striking distance. It is obviously meant to be a 
gesture, a sign of the sincerity of the avowal to 
obtain equality by one means or another, and an 
indication of our future course should other nations 
fail to halt. Possibly in the operations overseas 
of the Royal Air Force itself the best analogy of 
the position is to befound. In dealing with unruly 
tribes on the frontiers of the Empire and its pro- 
tectorates, it has on occasion been proved very 
effective to address them from the air by means 
of ultra-loud speakers. If this method fails to 
bring the offenders to a right course of behaviour, 
our machines are sent forth to drop dummy bombs 


592 |0n them. Actual bombing is the final resort, and 


it is on record that it is seldom required, the mere 
sight of our aircraft, or the certain knowledge that 
they are within easy reach, frequently being suffi- 
cient to stop trouble. It would, perhaps, be un- 
gracious to compare other nations with the tribes- 
men of the Aden hinterland or the North-West 
Frontier, but it is to be sincerely hoped that they 
will recognise that in our aerial policy we have now 
reached the ‘“ loud-speaker”’ stage, and that if 
they fail to respond, the “dummy bomb ”’ phase 
will follow. It ought to be unnecessary at this 
date for Great Britain to demonstrate to all con- 
cerned that she has the power and the ability to 
produce the machines, in number and quality, 
required to give her parity with any other nation. 
Our Air Force at present may be small in numbers, 
but it is backed by a highly organised, self-con- 
tained manufacturing industry, capable of rapidly 
increasing its output, and supported by an extensive 
and very efficient body of research workers and 
investigators. We are to-day in the forefront of 
the nations as regards the production and develop- 
ment of aircraft and aerial material. If the appear- 
ance of our six new squadrons during the coming 
year serves in any way to emphasise that fact, the 
effort and expenditure involved will be repaid. 


There are many critics of the Government who 
charge it with having no aerial policy at all, or 
with making completely ineffective provision to 
meet the dangerous situation into which it has in 
pursuit of its policy allowed the country to drift. 
It is certainly within our power to adopt a more 
heroic measure than that to which the Government 
is now committed, to provide not six but sixty new 
squadrons, and at one bound to place ourselves on 
a footing of equality with, and even superiority to, 
the strongest aerial Power of to-day. The expense 
would be great, but if such a policy carried with it 
any guarantee for the maintenance of peace it 
would be justified. It is, however, fairly certain 
that to proceed in this manner would defeat the 
end we have in view, the agreed limitation or 
abolition of military aircraft. The fear of aerial 
attack prevails throughout the nations, and the 
only remedy against it which commands approval 
outside our own country is to play upon the fears 
of possible enemies. To this deplorable position has 
thirty years’ development of one of man’s most 
brilliant achievements reduced humanity. Great 
Britain has to-day a part to play as great as any 
in her history. It is for her to lead the nations back 
to sanity, to assist them to cast out their fears and 
their mutual distrusts, and to remove the horror 
and menace to mankind which the continued 
development of military aviation on an unrestricted 
basis will assuredly entail. The occasion demands 
wise statesmanship, characterised by firmness and 
an absence of panic. The object to be attained is 
more than our own immediate security ; it amounts 
in effect to the salvation of humanity from ulti- 
mate destruction by products of man’s own making. 
The Government’s air programme will not alter 








our relative position among the world’s aerial 
Powers, and will prolong the period of risk through 
which we are now passing. We cannot, however, 
condemn it on either score, for its moderation is 


founded on humane sentiments. The final object 
on which we have set our hopes is too great to 
allow considerations of prestige or of complete 
safety to dominate our outlook. 


Regenerative Electric Braking. 


OxLp as the idea is of making electric trac- 
tion motors regenerate, the problems involved 
and results secured continue to give rise to 
discussion. When railway gradients are long 
and steep, regeneration offers the advantage of 
keeping trains under control by making the motors 
act as generators under the appropriate conditions. 
Wear on brake blocks or tires is thereby reduced, 
and energy is fed back into the system for the use 
of other trains. But on all-electric railways, other 
than those which work with three-phase current. 
regeneration involves special arrangements which. 
when viewed in the light of possible gain, may not 
always be justifiable. The polyphase system, on 
the other hand, is exceptionally amenable to re- 
generation. Without any addition to the ordinary 
equipment, and without human aid, a three-phase 
locomotive will return energy to the line. When 
a train is travelling on a down gradient which tends 
to increase its speed, the motors run slightly above 
synchronism, and act as asynchronous generators 
on their own accord. The magnetising current 
must, however, be drawn by the line fed by syn- 
chronous generators, which determine the fre- 
quency of the regenerated current. On some of the 
Italian three-phase lines with heavy gradients the 
energy given back to the system is said to be as 
much as 20 to 25 per cent. of that consumed in 
ascending the gradients. But in this country, and 
in others in which D.C. traction has _ been 
standardised, the readiness with which three-phase 
motors can be made to regenerate makes no appeal. 
Mainly by reason of the fact that two overhead 
conductors are needed, the system has never 
acquired widespread favour. The work of British 
engineers has been confined to the development of 
D.C. regenerative equipments for abroad, the most 
important of which are considered in a paper 
on Regeneration as Applied to D.C. Electric 
Traction, read by Mr. G. F. Sinclair before the 
Institute of Transport on February 12th. Although 
the subject has been dealt with on many previous 
occasions, the paper has the merit of being up 
to date and of showing what British manufac- 
turers have accomplished. The principle underlying 
regeneration with series motors is shown to depend 
on the well-recognised fact that any D.C. motor 
will act in the desired way if its field is separately 
excited. One motor may be used as an exciter 
for the other motors, or a separate generator may 
be employed for exciting the fields. The latest 
regenerative railway electrification schemes utilise 
the latter method. A variable voltage excitation 
generator may be coupled to the locomotive motor 
generator set which supplies the low-tension current 
for control purposes, or it may consist of a separate 
axle-driven generator. While this method neces- 
sitates the provision of an extra machine, it 
permits of braking with the same motor grouping 
as when motoring, and the full retarding effort 
of all the machines is secured. 

But perhaps the most attractive branch of the 
subject at the moment is the application of regene- 
rative braking to electric road vehicles, such as 
trollybuses and tramcars. In street electric trac- 
tion regeneration claims attention not only as 
a braking medium on hills, but on account of the 
economies it offers in connection with fast schedules 
in dense traffic. Any additional machine on a 
road vehicle, however, is obviously undesirable. 
both from the point of view of weight and main- 
tenance. The tendency of late has, therefore, 
been towards the use of compound motors, which, 
of course, permit of regeneration. As far as 
regenerative tramears are concerned, this is not 
a new idea. It is a revival of a system which is 
really very old, but now modified and improved 
as the result of new investigations. Twocompound 
motors, believed to be the largest machines made 
in this country for tramway traction and designed 
for series-parallel and regenerative control, have 
been put into service by the tramways department 
of the London Transport Board. The hourly 
rating of each machine is 60 horse-power at 525 
volts. During a service test run of 22-62 miles. 
with this equipment on a 19-ton double-deck car, 
the percentage of regeneration to motoring period 
was 31-2 per cent., while the actual energy re- 
turned to the line was 16-89 units out of a total of 
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53°95 units. The acceleration is said to compare 
favourably with that obtained with series motors, 
but under London conditions the magnetic brake 
must also be utilised to follow regenerative brak- 
ing to give the necessary retardation. On trolly- 
buses the use of a single compound motor is 
now accepted practice. The progress which these 
regenerative electric vehicles are making is one of 
the most interesting electrical developments of the 
time. Published information concerning recently 
constructed regenerative trollybuses has for the 
most part been lacking in detail, but that in 
Mr. Sinclair’s paper is more useful. In the system 
described the foot-operated master controller 
closes spring contacts for the control circuit, which, 
in turn, energises contactors. Each position of 
the foot controller corresponds to a particular 
combination of armature circuit and shunt field 
current conditions. When the vehicle speed is 
below that corresponding to the foot pedal position, 
the motor propels the vehicle. Alternatively, 
when the speed exceeds that corresponding to the 
shunt field value for motoring, it acts as a gene- 
rator. The act of releasing pressure on the 
pedal also results in regeneration. Although all 
details of the scheme cannot readily be grasped 
without the wiring diagram, the method of 
preventing excess voltage in the event of “‘de- 
wirement ”’ or if the feeder system is unable 
to absorb power is easily explained in words. 
Under these conditions an over-volt relay energises 
a contactor which inserts resistance in the lighting 
and motor circuits. When, however, the motor 
speed drops, the relay and contactor automatically 
trip. The arrangement provides an automatic 
rheostatic braking effect and ensures safety. 

A question of some importance, now that re- 
generation shows signs of increased application, is 
what effect it is likely to have on the use 
of rectifiers. Normally regenerated current is 
consumed by vehicles that are demanding current, 
but it may easily happen, when the traction 
load is light, that energy returned will have to 
pass through the sub-stations to the A.C. system. 
The ordinary rectifier, however, acts as a non- 
return valve. Current can pass from the A.C. to 
the D.C. system, but not in the reverse direction. 
Regenerated power supplied to a rectifier sub- 
station, when there is no demand for it elsewhere, 
cannot therefore be transferred to the main A.C. 
supply, although if it is not excessive it may 
be dissipated in automatically controlled loading 
resistances. A more ingenious and perhaps more 
promising scheme is to equip each sub-station 
with a grid controlled rectifier, which will act as 
an inverter. The obvious disadvantage is the 
additional expense, but as the inverter would only 
have to deal with the regenerated power, its 
capacity would be considerably less than that of 
the normal rectifying plant dealing with the out- 
going current. Another proposal is to make a 
grid-controlled unit normally serve as a rectifier 
and to cause it to change over automatically to 
an inverter when required. 








French Engineers’ Degrees. 


WHEN the Bill to legalise the status of engineers 
passed through the Chamber of Deputies nearly 
a year ago, it was condemned by the Federation of 
Engineers’ Societies and Associations on the ground 
that it did not remove evils which, it was declared, 
sapped the profession at its base. The Bill has now 
been revised and modified by the Senate and returned 
to the Chamber in a form which is essentially a 
compromise, and may be adapted in a way to give 
partial satisfaction to engineers represented by 
the Federation, as well as to those who believe 
that the profession should be opened freely to candi- 
dates for degrees who have no opportunity of being 
trained in recognised engineering schools. The main 
reason for the opposition to the Bill was that it 
did nothing to stem the swelling numbers of young 
engineers with all kinds of degrees, of more or less 
doubtful value, at a time when the ranks are already 
largely overcrowded, and the status of the profession 
has fallen to a level which needs drastic reform. 
No one, it was declared, should be allowed to call 
himself an engineer without possessing a recognised 
degree. Nor should private schools be permitted to 
grant engineers’ degrees, and, above all, instruction 
by correspondence should be regarded as incom- 
patible with the training of engineers whose respon- 
sibilities require a moral and scientific education. 
On the other hand, the supporters of the Bill claimed 
that equal opportunity should be given to all, and 
that it mattered little how a candidate for a degree 
obtained his training so long as he was able to satisfy 
a Commission of Examiners to be appointed by the 
State. Had the Bill become law in its original form 
the State would have exercised a monopoly in the 





granting of degrees, and in a country where State 
monopolies are unpopular, though accepted as a 
necessary evil because those existing cannot be 
suppressed, the idea of the State taking complete 
control over the destinies of the engineering profession 
was resented as offering too much danger from 
political influences. 

As amended by the Senate most of the anomalies 
objected to are eliminated from the Bill. There is 
no restriction upon the use of the ‘appellation 
“engineer,” but it can only be employed profes- 
sionally with the addition of the degree, which 
must be approved by a Commission of Engineers’ 
Degrees appointed by the State. Private schools 
will be allowed to carry on their work with pro- 
grammes accepted by the Commission; they will 
be subjected to strict supervision and will be able 
to grant degrees. for their special training. The 
Bill was strongly attacked for maintaining corre- 
spondence classes, some in schools of long standing 
which are recognised by the State. Around them 
have grown up a number of correspondence schools 
whose activities are regarded as detrimental to the 
professional status, and whose suppression by law 
would necessarily involve the elimination of certain 
schools that have State approval. As it was impossible 
to conciliate conflicting views on this matter by a 
Bill legalising the existence of such schools, the 
Senate suppressed the clause relating to them and 
decided that they should be dealt with individually 
by Government decrees. In principle, correspondence 
schools are recognised, as well as all engineering 
classes, since any candidate for a degree having at 
least five years’ workshop practice can obtain instruc- 
tion wherever he pleases and go before a Commission 
of Examiners at the Conservatoire des Arts et 
Métiers to be informed of the degree for which he 
can prepare himself for examination. The new plan, 
therefore, aims at maintaining the existing state of 
things under a system of control which will limit 
the number of schools and institutions possessing 
the right to grant degrees, and the programmes of 
study will be under the supervision of the Commission 
of Engineers’ Degrees. The future status of engineers 
will depend upon the manner in which that Com- 
mission exercises its exceptional authority. 

The effect of the new organisation will be to create 
three categories of engineers, composed of those 
trained in the higher State schools who form a class 
apart, and in the specialised State schools which 
are models of their kind ; private engineering schools, 
including probably universities and _ institutions, 
which are entitled to grant degrees, and self-taught 
engineers who obtain appropriate degrees from the 
Commission of Examiners at the Conservatoire des 
Arts et Métiers. The second category constitutes 
the crux of the problem, and the Commission of 
Engineers’ Degrees has obviously the power to 
provide a solution by raising the standard of 
specialised instruction and limiting degrees to those 
schools which offer every guarantee to maintain 
that standard. The third category is intended to 
leave the way open to those aspirants with practical 
workshop experience who occupy technical positions, 
and who have not been trained in recognised engineer- 
ing schools ; they will be entitled to sit for examina- 
tion if it be found that their theoretical knowledge 
is sufficient, in whatever way it may have been 
obtained. So long as these various degrees are 
clearly defined, and represent consistent standards 
of capacity and training, something will be done to 
eliminate the demoralising effect of degrees which 
have no professional value. This result will depend 
upon the character of the Commission of Engineers’ 
Degrees. If it is entirely independent of political 
and other influences, it may achieve the aim for 
which it is constituted, which is to raise the status 
of the engineering profession by eliminating all 
doubtful elements. It will also have the power to 
render selection more difficult if it be found desirable 
to make the profession less accessible. There is a 
fear that a body created by the State, in a country 
where political influences are particularly strong, 
may not always possess such perfect independence. 
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SHORT NOTICES, 


Trafic and Trunking Principles in Automatic Tele- 
phony. By G. 8. Berkeley. London: Ernest Benn, Ltd., 
Price 10s, 6d.—An endeavour has been made in this 
book to correlate the practical and theoretical sides of 
traffic and trunking principles in automatic telephony. 
The book makes a special appeal to students attending 
the City and Guilds of London Institute examinations, 
departmental examinations, and other examinations in 
which traffic and trunking questions are set, but it should 
also prove useful to practical men. The author’s aim has 
been to bridge the gap between theory and practice, and 
so enable all concerned with telephony to gain a clear con- 
ception of the basic traffic and trunking principles. 
Among the branches of the subject covered in early chapters 
are traffic variations, grade of service, traffic unit, number- 
ing schemes, and the need for segregating certain groups 
of selectors in director and non-director exchanges. The 
practical details of cabling on the standard open type 
racks, the trunking from one stage to another, and the 
full availability of graded groups are considered, Sub- 
sequent chapters cover the trunking design of an exchange, 








junction traffic, traffic recording and the trunking and 
traffic aspects of the new common control 30 C and 30 CD 
systems, the Bypath system, and Siemens No. 17 system. 
Finally, some useful theoretical formule are given. 


Examples of Steel Design Under the New Code of Practise. 
By Oscar Faber, O.B.E., D.Se., M. Inst. C.E., M.I. 
Struct. E., F.C.G.1., Hon. A.R.1.B.A., Oxford University 
Press. London: Humphrey Milford. 1934. Price 7s. 6d. 
—The author acknowledges in his preface the collaboration 
of Mr. Stanley Vaughan, B.Sc., A.M. Inst. C.E., in the 
writing and preparation of this bock of 152 pages, which 
reproduces, with a few modifications, a series of articles 
contributed to Building. Dr. Oscar Faber finds the new 
code to be such an advance as regards economical design 
on the 1909 General Powers Act of the London County 
Council, that, in so far as it has been made legal, no one 
could afford to design on the earlier basis. Loads on 
floors are materially reduced, stresses on steel increased, 
allowance for wind pressure reduced, and permissible 
stresses in stanchions affected by wind pressure increased. 
Dr. Faber has found that, in some steel structures, an 
economy of the order of 50 per cent. may be attained, as 
compared with what would be necessary under the provi- 
sions of 1909. The examples of design cover beams, 
girders, stanchions, riveted connections, resistance to 
wind pressure, and single-storey, steel-framed buildings, 
with separate consideration of the roof. There follows 
a summary of the effects of the new code on design, and 
the code itself is reproduced in an appendix. 


Modern Road Emulsions. Edited by F. H. Garner, 
M.Sc., Ph.D., F.I.C. London: The Carriers Publishing 
Company, Ltd. 1933. Price 12s. 6d.—Mr. L. G. Gabriel, 
B.Sc., M. Inst. P.T., and Mr. H, J. Prentice collaborated 
in the editing of this book, which is a treatise based on a 
series of lectures by members of the Road Emulsion and 
Cold Bituminous Roads Association, Ltd. Forewords 
have been contributed by Mr. C. H. Bressey, Mr. P. le 
Gavrian, and Professor Dr.-Ing. E. Neumann. The 
fifteen firms which are members of the Association include 
some—notably the Gas Light and Coke Company— 
concerned with the preparation of coal tar and pitch for 
road purposes. The manufacture of asphaltic bitumen 
is described; the physical chemistry of emulsions is 
explained, with discussion of dispersion, stability, sedi- 
mentation, coagulation, and viscosity; characteristics 
of commercial emulsions are described, and their behaviour 
on the road discussed. There are chapters on applications 
of emulsions to road-making, on plant for transport 
and application, and on tests and specifications, testing 
being further described in appendices. The volume 
contains a bibliography, tables of covering capacities, 
weights and sieves, and English-metric conversion tables. 


The 1931 Form of Building Contraet. By William T. 
Creswell, Hon. A.R.I.B.A., A.S.I., L.M.T.P.L., F.I. Arb., 
F.R. San. I., assisted by C. G. Armstrong Cowan, Barrister- 
at-Law. London: Sir Isaac Pitman and Sons, Ltd. 
1933. Price 7s. 6d.—This book of 160 pages of text, 
including, as a thirty-page appendix, the 1931 Form of 
Building Contract, reproduces, revised and with additions, 
the authors’ series of articles in the Builder, which 
appeared immediately after the publication of the Form. 
An introductory chapter is followed by a review, clause 
by clause, of the form of contract, the heading of each 
clause being reproduced in very large type and always 
at the top of a page. Most of the clauses are discussesl 
with citation of cases decided in the Courts, the discussion 
being relatively lengthy in respect of prices for extras ; 
bills of quantities; sub-contractors; determination of 
contract by employer; prime cost, provisional sums and 
artists; certificates and payment; arbitration. The 
1931 Form is based on the lump-sum contract. In addition 
to a good index, there is a table, alphabetically arranged, 
of cases cited in the text. 
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Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


~~? 


DEVELOPMENT OF THE PARSONS STEAM 
TURBINE, 


Sir,—As a remark in Sir William Tritton’s letter of 
February 9th might convey the impression that a back 
pressure of 20 Ib, on the turbine at full load was a normal 
condition of operation at Manchester-square power 
station, I would like with your permission to put the facts 
on record, : 

When the turbines were being operated at very low 
loads, so that the inlet of steam was in the nature of short 
sharp “ puffs” from the gust governor valve, the exhaust 
took the form of a succession of blasts rather than a 
continuous flow, The exhaust steam was not taken to a 
condenser, but was discharged into the atmosphere 
through a long vertical pipe located in the interior of the 
chimney. The blasta of steam in this pipe resulted in 
pulsations of the pipe which set up air vibrations and 
made all the windows in the neighbourhood rattle. To 
get over the difficulty, valves were placed in the turbine 
exhaust pipes, These valves were partially closed at low 
loads, putting a back pressure on the turbines and smooth- 
ing out the blasts, partly by the throttling effect and partly 
by lengthening the period of the gusts from the governor, 
owing to the greater demand for steam. 

The balancing of the alternators was not quite such a 
heartbreaking job as Sir William implies. We had the 
greatest assistance in this matter from the engineers of 
the G.W. Railway at Swindon, who were experts on 
balancing, and by the kindness of Mr. Dean, the locomo- 
tive superintendent, many of our armatures were sent 
to Swindon to be balanced, 

It is true that our boiler tubes were generally in a pretty 
bad condition, but the rear vertical tubes connecting the 
back headers to the drums gave much more trouble than 
the lower tubes to which Sir William refers. As a rule we 
had to cut them out and replace them about every three 
months when we cleaned the boilers, as this was simpler 
than trying to clean them. I wonder how many London 
power stations, compelled to run on atmosphere and to 
use hard water for the whole of the boiler feed, could have 
kept tubes in any better state. 

Regarding the operation of the revolving stage for 
‘* The Derby Winner,’’ my recollection is very clear that 
this play was produced at-the old ‘‘ Empire ”’ in Leicester- 
square, and not at Drury-lane Theatre, but those who knew 
the ‘‘ Empire ”’ in the early ‘nineties will readily excuse 
Sir William for any lack of familiarity with what went on 
in that classic building ! 

I was at Manchester-square from the beginning, and 
remember that the original generating plant consisted of 
ten Willans central valve engines directly coupled to 
alternators built by the Electric Construction Company. 
These alternators generated single-phase current at 
1000 volts and developed 120 kW at 333 revolutions per 
minute. They were designed by Mr. Thomas Parker, 
chief enginer to the E.C.C. At first the sets gave consider- 
able trouble, owing to the breakage of crank shafts. 
With the idea of ensuring smoother running, the engines 
had been fitted with an additional fly-wheel at the governor 
end. It was found in practice that the inertia of these 
fly-wheels imposed considerable twisting strains on the 
crank shafts at times of short circuit, or when a heavy load 
came on quickly. The extra fly-wheels were therefore dis- 
pensed with, and the bearings bored out to take shafts 
an inch or so greater in diameter. There was also trouble 
with the central valves, owing to water coming over with 
the steam. These sets ran till 1894, but from the very 
start the vibration troubles were intolerable. How bad 
they were may be gathered from an address given by the 
late Frank Bailey to the Electrical Power Engineers 
at Manchester in 1931, in which he said: “I can 
speak with some gratitude of Sir Charles Parsons, for, 
after fighting vibration for many years, he came to my 
rescue in 1894, and not only saved my life, but that of the 
Metropolitan Electric Supply Company.”’ 

My memory goes back further than the Manchester- 
square days, for it was my privilege to work with J. E. H. 
Gordon and Frank Bailey during the whole of the con- 
struction and operation of the Paddington Station electric 
lighting plant from 1884 to 1888. By comparison with 
what used to occur at Paddington, troubles at Manchester- 
square were non-existent. In those days we had Sir 
William Thompson (Lord Kelvin), Dr. John Hopkinson, 
Colonel R. E. Crompton, P. Willans, Dr. Alex. Kennedy, 
and, a little later, Mr. Parsons, as he then was, all helping 
us to overcome our difficulties. This was between forty 
and fifty years ago. Are such men available to-day ? 
I doubt it. 

C, A. Hoisrow. 

Newcastle-on-Tyne, March 8th. 

[Fortunately, Sir William Tritton will not need to hide 
any blushes behind the excuse Mr. Holbrow so courteously 
offers him. ‘‘ The Derby Winner” was a “ Lane” pro- 
duction of September, 1894, and the “‘ Empire ” of those 
days pursued the vocation for which it was renowned, 
leaving the drama to its elders.—Eb., THE E.] 





Srr,—lI have been reading over with interest your series 
of articles on the development of the Parsons turbine, and 
on one point I am a little doubtful about the accuracy. 


the Editor. 


reads: “‘ Up to the year 1905 no turbo-alternator had 
ever been constructed for a Higher pressure than 6600 
volts,” and a little further down it is suggested that the 
two 1500 kW machines for the Kent Electric Power 
Company ordered at that time are of historic interest as 
being “‘ the first turbo-alternators in the world to generate 
at so high a pressure as 11,000 volts.” Surely, several 
11,000-volt turbo-alternators must have been under 
construction between 1903 and 1905 for the various new 
power companies that had then recently come into being ; 
but, at any rate, of four such machines constructed for 
the Clyde Valley Power Company by the British Westing- 
house Company, the first was certainly completed and. 
run on test at the makers’ works before the end of 1904. 
These machines were rated at 2000 kW, and they were 
all in service, at Yoker and Motherwell power stations, 
before the end of 1905. Does this not rather dispose of 
the particular “ historic interest *’ of the Kent machines ? 
Glasgow, March 8th. Norman C. BRIDGE. 





A MAD WORLD, MY MASTERS. 


Sir,—There was once a lunatic asylum which was con- 
ducted on a novel plan. In the centre of an enclosure 
was a vast lake around which were arranged numerous 
buildings which accommodated the inmates. In the middle 
of the lake was a small island on which other inmates 
dwelt. So far there was nothing remarkable about the 
asylum, except its size and the variety of the natural 
features of the areas occupied by the separate sections. 
The novelty consisted in the fact that each section was 
permitted to elect by a general and majority vote its own 
managers and directors from the inmates themselves. 
For a time things went fairly well. The island, owing to 
its favourable position, policed the lake and ensured 
peaceful communication between the different sections, 
whilst on shore a reasonable ‘measure of tranquility was 
maintained partly by the disinclination of the less lunatic 
inmates to disturb their own peaceful vocations, and partly 
by the remoteness of those with whom they might have 
quarrelled. There came a time, however, when the whole 
asylum lost its balance, and all the inmates fell to fighting 
one with another. At the end of four years they were all 
exhausted ; they agreed to cease breaking each others’ 
heads, and all returned to their own places to lick their 
sores, and restore their damaged property. For a time 
there was general rejoicing; nearly everyone was too 
busy to be lunatic, and all thought the millenium had come. 
Then something went wrong, but there was no one quite 
sane enough to say what it was, or how it was to be put 
right. All had different plans; and the harmony which 
previously prevailed in the asylum was seen no more. 
Intercourse between the sections stopped, and the inmates 
had so little to occupy themselves that they busied 
themselves upon the invention of new devices for irritating 
their neighbours, and of formule for describing their own 
cures. Ultimately, a single obsession seized upon the whole 
asylum. Each section said “‘ We are idle ; we are starving ; 
the sections around us are taking some of our work and 
robbing us of some of our food; let us build high walls 
round our allotment and put up notices ‘No Hawkers or 
other objectionable traffic allowed.’’’ That they did, 
and when they found that the wall was still scaleable 
and that there were inmates who still sought to have 
traffic with other sections, they increased the height of 
the walls and made the gates narrower than ever. Of 
their other follies—follies within their own walls—it 
would be too long to tell at length. All played havoc 
with their money; some paraded in coloured shirts ; 
one, seeing that industry was moribund, bled it, white ; 
and another cultivated a blue eagle; another destroyed 
its more cultured men, and yet another drove certain of 
its inhabitants from its midst. Some, indeed, there were 
who desired to return to the conditions before the general 
outbreak, but there were more who wished to put the 
asylum to rights by conscious reorganisation. 

If there is a certain measure of Epsteinian exaggeration 
of features in this sketch it is, I submit, at least recognis- 
able as a portrait of the industrial world in this Year of 
Grace. The great thing that every nation desires is 
freedom to carry on peaceful commerce with other nations ; 
yet we see everywhere Nationalism, following the fantastic 
principle that one may get rich by selling to his neigh- 
bours, but never buying from them. In pursuit of this 
principle they have erected prohibitive tariff walls, 
arranged quotas, and paid subsidies to their nationals 
for sales they can effect with foreigners. They have even 
gone further and debased their money so that they may 
gain a temporary advantage over competitors. All nations 
are agreed that free and unfettered trade is the best, 
and yet we find everyone of them putting some bar upon 
intercourse with other nations, making difficult what they 
wish should be easy. They admit that the cure is the 
reduction of the obstruction, but on every side we see 
each nation endeavouring to enforce its will by piling more 
furniture upon its barricades. We find the Federation 
of British Industries (see British Commercial Policy), 
whilst protesting that “its object is not to add to the 
number of restrictions on international trade,” inviting 
his Majesty’s Government to arm itself with the fullest 
powers to impose a Quota upon the import of any article 


exchange; and to impose “special duties” against 
countries which dump goods here, enjoy a bounty on their 
exports as the result of the depreciation of their exchange 
or give export subsidies. All this with the best intention 
in the world “ to foster trade with those countries which 
are prepared to trade on a reciprocal basis with Great 
Britain.” 
Surely, ‘“‘ A mad world, my masters.” 


March 12th. AN INMATE. 


“ HYDRAULIC JUMP PHENOMENA AT DENVER.” 


Sm,—The interesting description of the “ Hydraulic 
Jump Phenomena at Denver,” given by Mr. Houk in 
THe EnGrIneer of January 26th, 1934, page 91, shows 
that natural phenomena can be faithfully reproduced 
in model tests, and this fact prompts me to add a little to 
his account. 

There are two forms of hydraulic jump or standing 
wave, viz. (1) surface roll and (2) undulating. The type 
Mr. Houk described is the latter. When the writer was 
carrying out a series of experiments on hydraulic jump at 
the City and Guilds College, London, in 1931-32, he 
noticed the undulating form at the beginning, and at the 
end of the experiments, and so he decided to investigate 
its nature. What he observed in his experiments was 
exactly as Mr. Houk described. It was always accom- 
panied by smaller waves behind it, and there was an 
absence of foam which was so prominent in the surface 
roll form. The primary wave rolled over the ‘“ ground 
roller * in which Mr. Houk observed pieces of slab tossed 
about. When coloured liquid was introduced into the 
ground roller, it rolled over a few times before flowing 
away, and this property of the ground roller ig said to be 
utilised in the “ dentated sill.”” The wave moved upstream 
when the velocity was reduced and moved downstream 
when the velocity was increased, until it changed to the 
downstream depth 


upstream depth 
upstream velocity 


surface roll form either when the ratio 


exceeded 3, or when the ratio - oo 
4/q critical depth 
exceeded 2. 

The height of the undulating form of hydraulic jump 
is higher than that obtained from momentum formule. 
This is to be expected as the upstream water in the surface 
roll form impinges on the downstream water, and thereby 
loses a portion of its energy, while in the undulating form 
the upstream water shoots upwards over the ground roller. 

Darcy and Bazin in their “‘ Recherches Hydrauliques,”’ 
page 291, said that the undulated form existed only when 


v 
v9 d, 
exceeded 2, the foaming form appeared. Dr. F. Engel, 
on page 394 of Tue Enaineer, April 21st, 1933, said that 
the change from the undulating type to the surface roll type 


was between 1:2 and 1-8, and that when that ratio 
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29d 
The Punjab irrigation engineers called it the double 
standing wave, but they had no records of observations 
(vide Punjab Engineering Congress, 1919, page 114). 

T. Ba Hit. 


occurred when the Boussinesq number was 1-5. 


Isein, Burma, February 28th. 


IRON AND STEEL INDUSTRY REORGANISATION. 


Str,—As the representative of an organisation of work- 
people deeply concerned in the above matter, I have read 
with interest the letters of Sir William Firth and Mr. L. D. 
Whitehead, which appeared in the issue of your journal 
on March 2nd. 

The scheme outlined by Mr. Whitehead is lacking in 
one very important particular. He provides for classi- 
fication of works, production, redundant plant, finance, 
distribution, &c., but appears to have entirely overlooked 
an asset in the industry, the value of which is second to 
none, and without the functioning and co-operation of 
which neither Mr. Whitehead’s scheme nor any other 
could be made effective. Why, then, the omission ? 
May I suggest the following additional provision te those 
submitted by your correspondent ? 


Labour.—With a view to conserving the skill and 
experience of labour in the industry and avoiding the 
economic and social waste arising from displacement of 
workpeople in the closing down of redundant or out-of- 
date plant, the concentration of production, &c., the 
scheme shall include, inter alia, the necessary measures 
to secure within the fullest practicable extent the 
placement of labour in the industry, provisions for a 
labour reserve pending developments in reconstruction, 
provisions for age retirements, and as regards future 
recruitment. These and all other matters in the scheme 
of national reorganisation directly affecting labour to be 
planned in consultation with the organisations of the 
workpeople through their appointed representatives. 


Iam aware that no such provision is to be found in the 
official scheme, but that, for the same reason, no more 
commends itself to the workpeople than does the scheme 
of Mr. Whitehead. 
May I add that I detect evidence of a somewhat wider 
vision in the letter of Sir William Firth ? 

A. Puau, 
General Secretary, the Iron and Steel 

Trades Confederation. 








The opening statement in the article of February 23rd 





from any or all foreign countries; to regulate foreign 


London, W.C.1, March 12th. 
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M\HE second half-year of 1926 may be said to have 

inaugurated a new era so far as the high-pressure 
distribution of gas in Germany is concerned. At that 
period the coal-mining firms—more especially in the 
Ruhr district, which is the principal industrial area 
in Germany—began seriously to encourage the prac- 
tice of high-pressure distribution, their starting point 
being the gases most readily obtainable in the industry 
--such as coke oven gas, lignite gas, &c. 

Those who have followed subsequent developments 
in Germany will know that within a comparatively 
short time a large network of long-distance gas mains 
has been constructed. A number of reasons, very 
interesting in their economic and technical aspects, 
have contributed to bring this into being. In the 
lay-out and construction of the several systems also, 
quite a number of new technical ideas have been 
developed and put into practice, and cannot fail to 
exert a considerable influence upon the methods of 
gas distribution adopted in every other country. 
Some time ago a plan was formed by the colliery and 
coke oven undertakings in the Rhineland and in 
Westphalia to utilise for industrial heating purposes 
the very large quantities of coke oven gas generated 
in the district, and to transmit it by high-pressure 
pipe lines to considerable distances from the generat- 
ing source. In order to increase the amount of gas 
available for such a scheme, it was decided to limit 
the amount of gas used for heating purposes at the 
mines and coke oven plants themselves, and to sub- 
stitute for this gas not easily disposable coals and 
coke for boiler firing; and for furnace heating, gas 
generated from coke breeze, or blast-furnace gas, 
where such was available. 


SUPPLY IN THE RUHR. 


From the purely technical standpoint, and with 
particular reference to the method of laying the mains, 
the supply system from the Ruhr district to the City 
of Cologne is deserving of special mention. It was 
necessary for the mains to be carried across the Rhine, 
in order to reach a coke oven gas compressor plant, 
which it was proposed to erect in the manufacturing 
part of the city. After studying the several alterna- 
tive plans that appeared possible, such as carrying 
the mains overhead or under water, securing them to 
existing bridges, constructing a specially reinforced 
tubular suspension bridge, or a cantilever bridge 
employing the tubes themselves as the principal 
supports, the final choice fell upon the syphon system. 
The work was accomplished by laying a syphon con- 
sisting of two M.S. main carriers, each of 15-7in. 
clear bore. The chief difficulty was that the whole 
task of joining up the component parts of the syphon 
and of placing it in position had to be completed 
within a couple of days, the river traffic at Cologne 
being so dense that its obstruction for any longer 
time could not have been tolerated. These difficult 





conditions were rendered still more exacting by the 
insistence of the Rhine Navigation Authority upon a 
clear lane, 120 yards in width, being left for the 
passage of shipping between every point were work 
was in progress during the operation of laying. 
This requirement, however, was satisfactorily met by 
employing a syphon-laying process developed by 
Eng. Driike. The essence of this is that the length of 
pipe to be submerged is suspended by a cable carried 
over loose pulleys, and then lowered. This occupies 
very little time. The tension of the vertical cables by 
which the pipe is secured to the main cables compen- 
sates itself automatically. The whole length of pipe can 
be let down at one operation without undue stress 








supplying the needs of a large consuming area, with- 
out the risk of breakdowns owing to the failure of coal 
supplies or similar causes. The first step was to 
secure a coal deposit offering supplies likely to last 
for a long time. In the manufacturing area of 
central Germany, destined to be the main consumer 
of the gas distributed from the new works, and, 
furthermore, likely, as will presently be shown, to 
have its activities greatly stimulated by the availa- 
bility of a central gas supply, there are a number 
of lignite deposits, but no pit coal. The extraction 
of -gas from lignite by the ‘methods of low-tem- 
perature carbonisation so far developed has 
not yet been brought to such a pitch of practical 
perfection, especially in the matter of cost, as to 
justify placing reliance upon it for the purpose of a 
large-scale distribution scheme, though it is true that 
some distant transmission systems employing lignite 
already exist in Germany. It was decided therefore 
to draw fuel supplies from outside the actual area of 
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a=coal store. 

b=coal tower. 

c= oven battery. 
d=coarse-screening plant. 
e=fine-screening plant. 
f=coke store. 

g=coolers and washers. 


FiG. 1—GROUND PLAN OF THE 


7= pumps. 


on it at any point, provided always that the points 
of suspension be properly distributed in accordance 
with calculations made previously. 

Besides the above, quite a number of: other dis- 
tribution systems have been constructed, the tech- 
nical details of which embody some interesting inno- 
vations. To describe them all, however, would take 
up too much space. Our present purpose is to deal 
with the large gas-making plant quite recently 
devised with the object of ensuring gas supplies in 
central Germany. 

Supepty IN CENTRAL GERMANY. 


The aim pursued in designing this plant was to 
provide a centrally situated gasworks capable of 


h=gas exhausters. 


k =tall tanks for tar and ammonia. 
/=benzol factory. 

m=ammonia factory. 

n= purifying plant. 


LARGE GASWORKS AT MAGDEBURG 





o= gasholder. 

p=gas compressor plant. 

q== transformer and switchgear. 
r=boiler-house and workshops. 
8== offices and dwelling-house. 
t=porter’s lodge. 


operations, and to use Westphalian coal, which is 
known to be rich in gas and very suitable for the 
purpose. 


When the mining interests in Germany, as men- 
tioned at the outset, three years ago propounded 
their plan for supplying gas to the whole of Germany 
from a single generating plant situated in the Ruhr 
district, as being the area, with its existing coke 
ovens, most naturaily indicated for the purpose, a 
fierce controversy was aroused. It was based upon 
considerations not only of private interest, but also 
upon much more deep-seated questions of national 
economy and expediency. One of the objections 
raised was that it was intolerable for an entire nation 
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to be made dependent on a single generating 
plant, having regard to the risk of strikes in the indus- 
trial area of Germany, but, above all, being near 
the frontier, the risk of invasion. These discus- 
sions between the leading gas authorities in Ger- 
many finally led to recognition of the fact that 
it was more important to make sure of gas 
supplies throughout the whole country, in every 
eventuality, than to attach undue weight to the 
trifling diminution of cost which might result from 
the adoption of the Kuhrgas A.G. plan first men- 
tioned. They also had the effect of leading to the 
selection of the site for the new central gasworks, 
which was accordingly erected at Magdeburg, in 
the heart of the manufacturing area of Central 
Germany. This is the point of junction between 
the Mittelland Canal, one of the most important 
artificial waterways in Germany, and the river Elbe. 
Hence, coal supplies can be brought to the works 
not only overland, but also by cheap water transport. 
This is of material importance to any industry which, 
like the gas’ industry, is largely dependent upon 
cheap bulk transport of raw materials. The possi- 
bility of obtaining coal from Westphalia by water, 
vid Berlin and the Silesian waterways, or, again, 
vid the Elbe and its connections from the coal deposits 
in Saxony. whilst yet again, the lower reaches of 
the Elbe open the way to Hamburg and the inter- 
national market (English coal), constitutes at once 
a combination of many advantages in regard to 
facility and low cost of transport. 

The idea of centralising gas supplies and creating 
a large gas-making plant has, within a short space of 
time, reacted upon manufacturing and other business 
activities in a manner which had not been foreseen 
when the original plans were laid. The gas interests, 
indeed. in a sense, deserve credit for having selected 
a suitable spot in Central Germany upon which a 
new phase of industrial development could be 
centred, and for providing an impulse which has led 
to the creation of new manufacturing concerns. 
To mention only one of these, the mining business of 
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“Tee Enciwween” 


Waste Heat Flue 


Georg von Giesche’s Heirs is setting up a zinc works 
employing the latest electrolytic process, near 
the big gasworks, on the new wharf at Rothensee, 
near Magdeburg. Not only is the erection of this 
zine works a promising augury for the gasworks, 
foreshadowing increased consumption of gas as well 
as the mutual interchange of by-products and 
chemical goods, but it has led in its turn to the 
building, in the immediate proximity of the gasworks, 
of a large power plant, which will supply the con- 


siderable amount of energy required by the zine 
works. 
THE MAGDEBURG PLANT. 


In view of the conditions existing it was thought 
desirable that the gasworks should take the form 
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FiG. 2 ‘SITUATION OF MAGDEBURG 


ot a coke-oven plant. One factor which contributed 
to this decision was the cheap transport facilities 
already described. The first matter that had to 
be borne in mind in planning the general lay-out 


of railway tracks and sidings, but also internal 
transport facilities equal to all requirements, and 
these considerations were decisive in the final selection 
of the site, which had to be suitable in regard to 
location, shape, and other natural advantages. 
Reference to Fig. 1 will show that the choice may be 
regarded asa happy one. In the east, the site extends 
to the new harbour basin, whilst in the west it abuts 
on the arterial road passing through the whole 
of the new industrial area, as well as the adjacent 
dockside railway tracks, so that railway and river 
approaches, likewise inward and outward traffic, 
are set opposite to each other, thus obviating the 
inconvenience of cross-traffic on the actual works 
premises. The extended shape of the site also made 
it possible to provide long rail sidings. The coal 
handling is so arranged that the incoming railway 
trucks are discharged into a long bunker capable 
of holding one day’s supply. Large-capacity trucks 
of the bottom-discharging type are emptied direct 
into the bunker, whilst for trucks of the ordinary 
type a tippler is available. From the bunker, the 
coal is lifted by a grab crane into the wagons of a 
suspended railway driven by an endless cable, which 
conveys it either to the coal tower or to the coal 
store, the whole area of which is commanded by a 
travelling bridge. From the coal store the coal can 
be transferred by means of the grab travelling on 
this bridge, into the wagons of the suspended 
railway, whence it is conveyed to the coal tower in 
the same way as the coal arriving direct. The same 
plant serves for handling the water-borne coal, which 
is unloaded from the barges or lighters by cranes 
travelling along the dockside. 

The oven plant is placed parallel to the railway 
siding. For the present one battery, comprising 
two units of thirty chambers each, has been con- 
structed ; space has been left and other provision 
made for the installation of a second battery when- 
ever needed. Betwéen the two batteries is the coal 





was the large volume of goods traffic to be expected 








on the works premises. A daily throughput of 1200 
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tower, with a capacity of 3000 tons. The ovens used 
are of the under-burner compound type—see Fig 3. 
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Fic. 3. SECTIONAL ELEVATION OF COKE OVENS 


to 1300 tons of coal, with corresponding quantities of 
coke, had to be allowed for, and water transport as 
well as rail transport had to be taken into account. 
Whilst the ultimate plan is to obtain coal supplies 
mainly by water, rail-borne coal is essential in the 
first instance, as the Mittelland Canal will not be 
open for traffic until about a year hence, and, in 
any event, breakdowns in the water transport system 
require to be provided against. It was necessary 
therefore to have not only an extensive network 





for Waste Heat and Air 
7 ' 


x Napa | 
























Waste Heat Flue 


Swam Se 


They are designed for heating either by the gas 
made in the process, or by producer gas, so that the 
plant is readily adaptable to the state of the coke 
market, and to any variation in gas requirements. 
Producers for the necessary producer gas will be 
installed later. 

The coke, as it leaves the ovens, is spread out on 
a quenching truck which passes slowly by to receive 
it; then quenched under the quenching tower 
situated at the extremity of the battery of ovens, 
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and discharged on to an inclined ramp, whence it 
falls on to a conveyor belt, which carries it to the 
coarse screening plant. There, the large coke is 
separated and, according to requirements, either 
loaded direct into trucks, removed to the coke store, 
or else broken. The smaller pieces, together with the 
broken coke, are carried by a second conveyor belt 
to the fine screening plant, where the grading is done. 
Here, again, the necessary handling appliances are 
provided so that the coke can be loaded direct into 
railway trucks or road vehicles. The conveyance of 
coke to the store is effected by means of bucket trucks 
into which the material is fed by gravity from the 
bunkers in the two screening houses. Above the 
coke store there is also a distributing bridge, the 
jenny of which lifts the non-tipping buckets from the 
trucks and empties them so that the various grades 
are kept separate. To reclaim coke from the store, 
there is a grab operated by the same jenny. The 
same bucket trucks are used, when coke is to be 
despatched by water, to convey it along a .special 
railway to the quayside, the buckets being lifted 
and emptied by revolving cranes into the barges 
waiting alongside. The use of the bucket trucks is 
economical and expeditious, whatever the mode of 
transport employed, as it minimises actual handling 
and saves waste. 

For the despatch of other by-products from the 
coke ovens, there is a special railway laid along the 
southern boundary of the works site. 

The several parts of the plant are grouped every- 
where with an eye to the greatest possible ease of 
supervision and operation, coupled with the shortest 
transport distances and the minimum of piping. The 
whole of the gas issuing from the ovens is passed 
successively through the first coolers, the gas ex- 
hausters, the second coolers, and the washers. It is 
here that any gas needed for the heating of the ovens 
is separated and fed back direct to them. The surplus 
gas is passed through the dry sulphur purifiers, and 
thence reaches the gas holder. Before the coolers, 
a tar pocket is interposed to receive the condensation 
products that collect in the collecting main. To 
ensure the adequate and efficient cooling of the 
gas, coolers of ample dimensions, on the Reuter 
system, are provided. The gas exhausters are of the 
centrifugal blower type, capable according to experi- 
ence of removing the last traces of tar from the gas, 
so that special tar separators are not required. 
To extract the ammonia and benzol from the gas, the 
type of washer selected after exhaustive tests is the 
Walter Feld centrifugal. One such washer is pro- 
vided for ammonia and one for benzol, a third being 
kept in reserve for either purpose. To facilitate their 
supervision and working, all the pumps required are 
placed in one room adjoining the gas exhausters and 
connected to the switch gear in the gas exhauster 
room. 

In recent times a number of new processes for the 
elimination of hydrogen sulphide from gas have been 
introduced, and some of them look quite promising. 
The Magdeburg directors, however, took the view, 
after a close examination of these processes, that none 
of them had stood the test of practice for a sufficient 
time to give that. warranty of absolute reliability 
which must be insisted upon when designing a system 
of central gas supply. It was therefore considered 
necessary, at any rate for the time being, to fall back 
upon the old and well-tried dry process. Experi- 
mental work is, however, being continued on the 
alternative and less costly processes. and it is hoped 
that before very long they may be adopted. They 
should render considerable economies possible, owing 
to the increased use of automatic methods. 

The waterless gasholder has a useful capacity of 
100,000 cubic metres. In view of the large area 
which it covers, the gas holder has been given a 
comparatively deep-set foundation, and the bottom 
of it is used for the storage of tar, of which it can 
hold about 3500 tons. For the transport of tar and 
the collection of ammoniacal liquor, special overhead 
tanks are provided. The ammoniacal liquor is used 
partly in the manufacture of aqueous ammonia, 
but mainly for the extraction of nitric acid, of which 
the zine works absorb a large quantity, whilst the 
crude benzol is converted into refined products in an 
up-to-date and well-equipped benzol factory. At a 
later date it is proposed to erect a tar-distillation 
plant attached to the gasworks. 


COMPRESSORS. 


To drive -the gas from the holder through the 
long-distance mains steam-driven piston compressors 
are used, whilst for the delivery of supplies 
to the zinc works, and other nearby points, electric- 
ally driven turbine blowers are available. <A 
separate annexe to the compressor room accom- 
modates the extensive transformer and switch gear 
for the electrical energy used about the works. The 
steam needed for the buildings and plant first erected 
and installed is generated in a boiler-house on the 
works premises; as and when, however, increased 
(uantities of steam are found necessary, it is intended 
to obtain them from the power station which is near 
the gasworks. To ensure the utmost economy and 
reliability, manual labour has been kept down to 
a minimum, and the most extensive use made of 
mechanical appliance and electrical power. 

The output capacity of the plant is calculated on 
the basis of a yearly consumption of 400,000 tons 





of coal, the ovens being heated with gas made in 
the process, at approximately 65 million cubic metres 
annually, or 100 million cubic metres if producer gas 
is used for heating. When the additional battery of 
coke ovens is built, it will be possible at once to double 
these figures. 

Several illustrations of the works are given here- 
with and on page 280. 








Danish State Railway Electri- 
fication. 


On November 29th, 1933, the first trial runs on the 
1500-volt D.C. rolling stock of the Copenhagen suburban 
electrification scheme were successfully carried out. The 
first train, consisting of two motor coaches, each equipped 
with four 160 horse-power motors, with a trailer coach be- 
tween them, was run over the section of the lines between 
Vanlose to Hellerup, a distance of 10 kiloms., without any 
additional testing of the 1500-volt equipment, since it 
left the English Electric Company’s works in March, 1933. 
The trial was made a public occasion, and representatives 
of the Danish State Railways and members of the Press 
were present. On the first trip a speed of 85 kiloms. per 
hour was obtained, with an average speed of over 50 kiloms. 
per hour between stations. All the equipment was supplied 
by the English Electric Company, the control gear being 
of the all-electric cam shaft type, as employed on electric 
railways in many parts of the world. 

Trial runs on the Vanlose—Hellerup line will continue for 
the purpose of training drivers and other members of the 
railway staff, and it is proposed to open a public electric 
service on the Vanlose-Klampenborg line in the near 











of levelling. The scale is approximately din. long and 
reads up to 100 megohms and infinity, the readings being 
independent of the applied voltage, which may vary as 
the result of the generator handle being turned at varying 
speeds. Constant pressure may, however, be obtained 
by turning the handle until it slips. This is necessary 
when the circuit contains appreciable capacitance, in 
order to give the requisite charge, after which a steady 
reading is secured. Provided the handle is turned until 
the pointer comes to rest, the presence of capacitance will 
not affect the reading. The generator has a cast alumi- 
nium frame, machine-cut gears, a ratchet drive, and a 
laminated armature and pole pieces. The complete instru- 
ment is fitted in a solid teak case, measuring 7fin.. by 
6in. by 6}in. high. 








Vapocarb Hump Hardening. 


Tue “Hump” method of hardening developed by 
Leeds and Northrup Company, of Philadelphia, has, so 
we are informed by the firm’s representatives in this 
country, the Integra Company, Ltd., been further 
developed. It will be recalled that the ordinary ‘‘ Hump ”’ 
method consists essentially of making a continuous 
record of the temperature of the piece being hardened 
from the time it enters the furnace. The temperature 
climbs at a rate which is automatically controlled. 
When the work reaches the critical, the curve ‘* breaks ” 
sharply, and with the later resumption of the upward 
course of the line, the graph has the characteristic ‘‘ hump ”’ 
from which this method of hardening derives its name. 
The operator has only to allow the temperature to rise 
by a definite amount above the critical, and then to 
quench in order to ensure that each piece receives exactly 











ELECTRIC TRAIN ON DANISH STATE RAILWAYS 


future. Other sections of the Copenhagen suburban 
system will be dealt with in due course. 

Although Denmark has several 600-volt tramway 
systems and a considerable amount of oil-electric traction, 
this new scheme marks the beginning of her railway elec- 
trification. A special feature of the control equipment is 
that it is carried in cases mounted on the underframes of 
the motor coaches. Special precautions have been taken 
to prevent the ingress of fine snow, which is often experi- 
enced in Denmark, and although during the first week’s 
run there were occasions when fine snow was driven almost 
horizontally by the wind, subsequent inspection of the 
equipment showed that it was in perfect condition and 
quite free from moisture. 

At the present time trial runs are being carried out 
with twelve motor and six trailer coaches, and since 
November, 1933, no trouble of any kind has been experi- 
enced. A view of the train ready for the first trial is given 
in the accompanying illustration. . 








A New Portable Ohmmeter. 


A NEw portable ohmmeter, known as the Duo- 
Dynameg, has been brought to our notice by Dynameg, 
Ltd., of 41, Oriel-road, Bootle, Liverpool. As the accom- 
panying diagram shows, it has a current coil C, and a pressure 
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CIRCUIT OF OHMMETER 


coil P, which are fixed at a definite angle and move in a 
strong field produced by a 35 per cent. cobalt steel magnet 
M. A is the current coil resistance, D the compensating 
resistance, E the earth terminal, L the line terminal, G 
the generator brushes, and X X the guard ring. Fine 
ligaments carry the current to the coils, and as the circuits 
have limiting resistances, the goneentos pressure which 
may be 500 or 1000 volts, is applied directly to the circuit 
under test, without detrimental effects on the instru- 
ment, even if the resistance across the terminals happens 
to be zero. As the movement is balanced, it is independent 





the same treatment. Throughout, the rate of heating is 
controlled by maintaining a constant temperature differ- 
ence between the furnace and the work. By the new 
development now brought out, the only remaining variable, 
the composition of the furnace atmosphere, is brought 
under control. ‘‘ Vapocarb”’ fluid is placed in a tank 
with a sight gauge and allowed to flow at the rate of one 
to three drops per second into a cracking unit mounted 
below. Here at a temperature of about 1450/1500 deg. 
Fah. the fluid gasifies and cracks. The gas produced 
in the cracking unit is taken through a small pipe and led 
into the bottom of the hardening furnace, out of which it 
drives all the air. The exhaust gas emerging from a 
port at the top of the furnace is ignited and burns steadily. 
The work in the furnace is thus protected by an atmo- 
sphere, which, though slightly carburising, cannot at 
normal hardening temperatures have any carburising 
effect. 








A New Reactor. 


As electrical engineers are well aware, the new con- 
ditions of electricity supply brought about mainly by the 
‘* grid,” with its large interconnected power stations and 
high-capacity transformers, have led in many instances 
to the replacement of existing industrial switchgear by 
new gear of much higher rupturing capacity. The expense 
involved is often considerable, especially when space is 
limited and additional accommodation has to be found 
for the new a tus. An alternative scheme is to 
limit the short circuit kVA by means of reactors, which 
unfortunately also present disadvantages. A new reactor 
introduced by the Hackbridge Electric Construction 
Company, of Hersham, Walton-on-Thames, however, is 
claimed to remove the ordinary difficulties and to provide 
a relatively simple means of making existing switchgear 
safe under the new operating conditions. Although under 
normal working conditions it does not have an adverse 
effect on the voltage regulation or give rise to phase dis- 
placement, under fault conditions it limits the kVA to a 
value that can be safely dealt with by switchgear of 
moderate size. Normally, it has negligible reactance, and 
it does not therefore introduce reactive drop or phase dis- 
placement, but on the occurrence of a fault it attains its 
maximum reactance within a period corresponding to 
1} cycles, and can limit the fault current to about four 
times the full load value. Thus apart from the fact that 
existing switchgear can be made to stand up to the present 
operating conditions, new gear of relatively low rupturing 
capacity can be employed. 

The absence of the reactive effect under healthy operat- 
ing conditions is due to the fact that the reactance is 
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normally neutralised by compensating windings. Part 
of these windings, however, are shunted by a tetrachloride 
fuse, which on blowing on the occasion of a fault inserts 
the full reactance in the circuit. 

Tests made on the new reactor under practical operat- 
ing conditions are said to’ have shown that any serious 
depression of voltage on the side of the reactor remote 
from the fault and troubles such as the falling out of step 
of synchronous machines are avoided. The new reactor is 
equipped with an auxiliary potential winding, which is 
energised immediately a fault occurs by the reactor flux, 
and a powerful supply. uf secondary energy is thus made 
available for operating tripping circuits, &c. Since these 
compensated reactors limit the current through current 
transformers to a definite maximum value, the over- 
loading of these transformers is prevented, and since the 
reactors are normally designed for a fault current lasting as 


finishing spool, the makers have developed an elec- 
trically controlled spooling device, which is based on the 
principle of constant tension in the wire. After a great 
deal of research, it was found that if the stator coils of a 
motor be revolved only a minute current, which can be 
regulated by resistances, is necessary to create a magnetic 
lock between the revolving stator coils and the armature. 
This causes the armature and stator to revolve at the same 
speed. Any slight additional torque on the armature shaft 
causes the armature to slow down correspondingly to the 
torque applied. The adjustment of the resistance is 
set to suit the size of wire and tension required for tight or 
slack spooling. Since the bobbin is connected directly to 
the armature shaft, the gradual increase in torque due 
to the ever-increasing diameter of the bobbin is com- 
pensated by the decrease in the revolution of the arma- 
ture spindle. This method eliminates all ratchet wheels, 




















THREE-PHASE REACTOR UNIT 


long as 30 seconds, the graded time protective relays can 
be set with ample time separation even on an intricate 
system, thus ensuring accurate selection of the faulty 
section. 

The compensated reactor can be supplied in the form of 
one or more single-phase units or as a three-phase unit 
with all three phases in a single tank, as shown in the 
accompanying illustrations. The tetrachloride fuses at 
the back of the tank are arranged so that if necessary they 
can be replaced on load. As the reactors are designed in 
accordance with transformer principles, there is no heavy 
leakage flux, and consequently no heating of the tank or 
surrounding steelwork or interference with magnetic 
apparatus. The windings are rigidly braced against 
mechanical stresses set up under short-circuit conditions, 
and are insulated to withstand the heaviest surges. 
Finally, the makers emphasise the fact that the com- 
pensated reactor is not an ordinary reactor shunted by a 
fuse, and is not likely to be put into action by switching 
or other normal operations. 








A Fine Wire-Drawing Machine. 


A NEW type of fine wire drawing machine, made by Sir 
James Farmer, Norton and Co., Ltd., of Salford, Man- 
chester, is illustrated by the accompanying engraving. 
It is intended for reducing wire to gauges between 40 and 

















FINE WIRE DRAWING MACHINE 


50, and has eighteen passes through the dies instead of 
the usual twelve for such purposes. It is claimed that in 
drawing copper and phosphor bronze the arrangement is 
more economical, as idlers are eliminated, each cone 
becomes a drawing cone, and their overhang can be 
reduced, while their steps are not so large as usual. The 
extra time taken in threading up the greater number of 
dies is said to be negligible, even if the wire should in- 
advertently break, as it is found in practice that breakages 
generally occur at the finer end of the machine, and it is 
only necessary to re-thread the last few dies, 

An interesting innovation has been incorporated in the 





spooling gear. Realising the disadvantages associated 
with the mechanical controlling of the speed of the 





cone pulleys, and other mechanical devices, and requires 
no adjustments during operation. Any diameter of spool 
can be used without making adjustment. 

One of the important features of this machine is the 
traverse, which is designed to function horizontally, 
and so obviates any inequality in tension. The machine is 
driven by its own motor, and the transmission is through 
spiral bevels. 








A Portable Lorry Weigher. 


THE Salter No. 100 lorry axle weigher, which we illus- 
trate, has been designed to meet the requirements of lorry 
owners, who, not possessing or not having ready access 
to a weighbridge, desire a small portable machine for 
checking either the total weight of the vehicle or the load 
on the rear axle. 

The apparatus is only 8in. diameter at the base and the 

















PORTABLE LORRY WEIGHER 


platform is 3}in. high. It weighs 35 lb., yet is capable of 
dealing with loads up to 10 tons. It is in essence a spring 
balance ; a pair of Belleville washers are, however, used in 
place of the more conventional type of coiled spring. 
These washers are employed in pairs, being placed one 
over the other, rim to rim. The lower washer is supported 
actually on a solid foundation, and the load is applied to 
the upper one. 

The weighing portion of the machine consists of a circular 
cast iron base, bored out to take the Belleville washers, 
which rest upon a hardened steel roller race, the diameter 
of which is slightly larger than that of the centre hole in 
the washer, let into the lower part of the base. A roller 
race is used in order to give a line contact, so that the perfect 
flexure of the washers is in no way hampered. Resting 
upon the upper washer is a precisely similar roller race, 
forming part of the middle piece, at the centre of the 
machine, and upon which is fixed the platform. The middle 
piece, of hardened steel and circular in section, passes down 
through the washers into the base, where it is supported 
laterally by a ball race in order to constrain its movement 


of centre on the platform without in any way materially 
affecting the accuracy of the reading. 

On the underside of the platform, exactly in the centre, 
is a hardened steel block, against which a hardened steel 
ball, let into the end of a pivoted lever, is kept in contact 
by a spring. Any movement of the platform is magnified 
by this lever, and at the same time transferred by it to the 
indicating mechanism, to which it is connected at the end 
remote from the ball by a link. This mechanism, con- 
sisting of a toothed quadrant engaging with a pinion, is 
housed in a circular bowl-shaped casting fixed to the side 
of the base, and inclined at an angle so that, although the 
weigher is on the ground the dial can be easily read without 
the observer having to stoop down. 








High-Speed Hydraulic Moulding 
Press. 


THE moulding press illustrated in the accompanying 
engraving is made by Johs. Krause, G.m.b.H., of Altona- 
Hamburg, for which firm the Selson Machine Tool Com- 
pany, Ltd., holds the agency in this country. It is made 
in three sizes exerting pressures of 80, 120, and 180 tons 
respectively. High-grade nickel steel castings are used 
for the frames of these presses, and, as will be observed in 
the engraving, there are no rivets, screws, or bolted or 
welded joints, which might suffer under the pressure 
developed. Each press is driven by a six-plunger pump 
mounted on the base plate and the pump has low and high- 
pressure stages, so that the ram may be rapidly approached 
or withdrawn, while the final squeeze is exerted by the 

















HIGH SPEED MOULDING PRESS 


high-pressure stage. The change from the use of the high 
to the low-pressure is automatic, and takes place without 
shock immediately the pressure developed exceeds a certain 
predetermined amount. The machine is operated by a 
hand lever which may be placed in any of three positions. 
Its central position is “‘ neutral.” Swung to the left the 
ram is caused to descend, swung to the right to return. 
The speed of the downward stroke may be sensitively 
regulated by the amount by which the lever is pushed left- 
wards. The presses are equipped with piston vaive gear, 
and the valve is operated by a screw-feed motion. The 
ejecting device is operated automatically by the ram, and 
owing to the sensitive control of the ram movement, the 
pressed moulds can be very carefully handled. These 
presses can be fitted with a semi-automatic electrical 
control which after the press has been set in motion auto- 
matically applies the pressure for a set time and then 
reopens. 








Sir Ambrose Fleming on Invention. 


ADDRESSING the sixth annual general meeting of the 
Television Society, held at University College, London, 
on March 14th, on ‘“ Invention in Relation to National 
Welfare and its Legislative Control,”’ Sir Ambrose Fleming 
said that invention requires guidance and control, and 
it is difficult to introduce new methods and ideas when any 
one branch of activity has become centralised in a few 
hands or petrified by becoming a Government monopoly. 
This makes it necessary to point out how many dis- 
advantages arise from erroneous or premature legislation 
intended to control invention. This may be illustrated 
by the history of telegraphy, telephony, electric lighting, 
and wireless telegraphy. When after 1837 electric tele- 
graphy became practicable by numerous inventions, 
public companies were formed to exploit it. About 1866 





to a vertical plane only, so that loads may be placed out 





or so an opposition began to be raised to the growth of 
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what was called another “ monopoly.’”’ The British 
Government of that day then passed Acts of Parliament 
in 1868 and 1869 to enable it to buy out the telegraph 
companies, and place electric telegraphy under the con- 
trol of the General Post Office. 

These Acts were, however, drawn with such skill that 
even ten years later when the telephone was invented 
and exchanges established, telephony was held to be 
subject to the above Acts. Unfortunately, this decision 
rested merely on a judgment given in a court of first 
instance, and was never confirmed by a higher court. 
The General Post Oftice offered the telephone companies 
a licence for thirty years in exchange for a royalty of 10 per 
cent. of their receipts. During those thirty years it took 
nearly a million and a half sterling from the telephone, 
but it blocked the way to advances in the art during all 
that time. 

The same story was repeated with electric incandescent 
domestic lighting. In 1882 the Government passed an 
Act ironically termed an Act to “‘ facilitate ” it, but, in 
fact, it simply “ throttled ” it for six years until an amend- 
ing Act was carried in 1886. A similar fate attended wire- 
less telegraphy. In 1904 it was placed under the control 
of the Postmaster-General. In 1926, when broadcasting 
of speech and music had become an important service, a 
charter committed it to the domination of the B.B.C. 
and its small group of governors. 

Television is now also in the grasp of the same power, 
and they give it no chance to prove its utility at 11 p.m., 
when few people have any use for it. Accordingly, it is 
clear that premature legislation can easily cripple a 
nascent industry and bind it in bandages of red tape. 
It is beyond defence that an invention which was not 
dreamt of at the date of a certain Act of Parliament 
should be controlled by that Act. 

In conclusion, Sir Ambrose Fleming advocated an 
extension of the period of patent protection, which at 
present is fourteen years in Great Britain, unless speciaily 
extended. An invention is no use to the public until it 
becomes practically available or commercialised, and this 
generally requires time and great expenditure. It is not 
possible to secure this without some reasonable prospect 
of return upon the capital, and in most cases a large part 
of the period of patent protection has elapsed before the 
point of commercial success is reached. 








Improving the Yangtze Navigation. 


As the readers who followed our accounts of the efforts 
of the late Captain Plant to establish a steamer service on 
the Upper Yangtze River in China will remember, the 
Gorge just above Ichang is the chief obstacle to shipping 
in passing to the upper river. There the stream is so 
restricted that it rises about 500ft. in flood time, and has 
a velocity of 7 knots. In the bed of the Gorge there are 
many formidable rocks, which are completely covered at 
flood time, but at low water emerge and provide a serious 
menace. They choke the channel and cause such a dis- 
turbance of the water that only very short and powerful 
boats can make their way upstream, and even then they 
often have to be warped. 

For many years schemes have been put forward for 
damming the Gorge to provide a supply of power (which 
would be enormous), and to make navigation safer, but 
the cost has been prohibitive. Within recent times, how- 
ever, some improvement has been made in the navigation 
by the removal of some of the worst rocks. This work has 
been carried out by the Marine Department of the Chinese 
Maritime Customs under the supervision of Mr. H. Ridley 
Dixon, in the most arduous circumstances. 

One of the troubles is, of course, that such warks can 
only be carried out during such time as the river is at 
* low water,” that is to say, during the winter when the 
melted snows of the highlands are not coming down the 
river. The result is that any work on the river must be 
confined to a period of a few weeks, and that precautions 
must be taken to guard against some unsuspected rise of 
the river level. 

In the operations which we are about to describe, which 
were carried out at Tachu, about 33 miles above Ichang, 
two great rocks which impeded one of the channels of the 
river were blasted away and the fairway has been greatly 
improved. 

At the site there is an “ island,” known as the Great 
Pearl, which splits the river into two parts, but is, never- 
theless, submerged at high flood. It has been the habit 
to use the channel on the north side of this island for 
navigation, in spite of its rock-strewn floor, and some hope 
was entertained of its improvement. After investigation 
it was, however, decided that the southern channel, which 
was previously considered impassable, could be the more 
easily cleared, and a new navigable channel provided for 
low-water passage. 

The principal encumbrance in this channel comprised 
two large rocks in close proximity which prevented boats 
getting by. 

These rocks have now been blasted away, and when the 
boat pilots have become familiar with the new route it 
is hoped that the wreckage on the passage will be greatly 
reduced. These rocks were estimated to amount to some 
10,000 tons in weight, and they were almost completely 
demolished and scattered by the use of 16,200 Ib. of 
Nobel’s high explosives. 

After the bottom had been sounded, which was a difti- 
cult job on account of the current sweeping away plumb 
lines and poles, a system of floating and suspended bridges 
was built between the rocks and the island. Work was 
then started on building cofferdams, or “ ships ” as they 
were locally named, over the tops of the rocks to be 
attacked. These cofferdams were put in place as the 
river fell, and before the rocks were exposed, and provided 
a working chamber for the mining of the rock. The space 
thus enclosed measured about 16ft. by 12ft., and was kept 
dry by pumping, a work which was made arduous by the 
easily fissured character of the schist rock. 

This part of the work is well described in an article in 
the North China Daily News, which says :— 

“ As it was, the shafts leaked pretty badly, because 
the schist of which the rocks consisted, while even harder 
than granite, was inclined to fissure a long way out as 





we blasted our way into the heart of the rock, and we had 
to work the pumps more and more continuously as we 
got deeper down. In one shaft we had to stop to put ina 
concrete lining from top to bottom to lessen the flow, 
and this was done by Mr. Yagyu and his diver under 
water, for when the shafts filled up, which they did very 
quickly if the pumps were stopped, the water inside was 
nice and still for once, and the cement was able to set in 
comfort. 

* It was necessary to exercise great care in blasting our 
way down. On the western rock we only had 3ft. of rock 
between us and the river on two sides, where it fell sheer 
to a depth of 40ft. In this shaft we had to use mass con- 
crete supports to strengthen the fragile rock walls above us, 
and these, too, were laid by the diver under water.” 

When the shafts had been completed they were charged 
with the explosive in the form of 130,000 sticks of 
gelegnite and dynamite, packed into petrol tins and sealed 
up water-tight. Reinforced concrete was then placed 
over the charge and the cavity filled with rock, but open- 
ings were, naturally, left for the fuses. The electric fuses 
were operated from a distance of about 400 yards, where a 
shelter had been built behind a large rock, and the blast 
is said to have been quite successful, only a small under- 
water snag being left. An incidental effect of the explo- 
sion was that a wave of water swept over a local village 
and practically demolished it. However, that was soon 
compensated. 

It is hoped that this scheme of improving the Yangtze 
navigation will be continued as funds and opportunity 
arrive. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 
Progress at Rapide Blanc. 


A RepoRT by Shawinigan Water and Power 
Company on the progress at the big Rapide Blanc develop- 
ment on the St. Maurice River, 115 miles north of 
Shawinigan Falls, in the province of Quebec, states that 
the dam, power-house foundations, and other permanent 
works are completed for six units. Work is proceeding 
on the completion of four units, which will be in operation 
by the early summer of 1934. The Rapide Blanc develop- 
ment will ultimately comprise six 40,000 H.P. units. 
With this installation the company will have available 
from its own power plants a capacity of 809,000 H.P., 
and in addition 110,000 H.P. purchased from other com- 
panies. The cost of the whole Rapide Blanc development, 
including interest during construction, will be approxi- 
mately 14,000,000 dollars. 


Business Conditions. 

The gradual improvement in business conditions 
in Canada which has been noted since last midsummer is 
continuing with marked increases in certain lines. While 
the gains have been less spectacular than those of the 
United States, where speculation unduly accelerated the 
summer advance, such gains as have been made in the 
Dominion have been more solidly held. Despite an early 
and severe winter, Canada has as yet suffered no undue 
seasonal reaction, and evidence of expanding business and 
renewed confidence is seen on every hand. Most of the 
manufacturing industries have felt the benefit, chiefly 
the automobile, pulp and paper, and iron and steel 
industries. In the mineral field, the gold-mining com- 
panies have continued to operate at capacity, while nickel 
exports have shown an enormous expansion during recent 
months. Even construction, which had declined almost 
to the vanishing point, has recently shown improvement. 
Most striking of all, and especially welcome because this 
industry had been steadily declining since 1926, has been 
the amazing change in the position of the lumbering 
industry. As a result of the improved export demand from 
the British market, and also from Australia, South Africa, 
and China, existing stocks of lumber have been practically 
cleaned up and activity in the lumbering camps has 
rapidly increased. These expanding activities have done 
much to relieve the pressing problem of unemployment. 
On December Ist, more than 8000 firms engaged in manu- 
facturing, mining, communications, logging, transporta- 
tion, &c., were giving employment to 147,000 more 
persons than on April Ist. The improvement in the inter- 
national situation is reflected in the increase of Canadian 
external trade. Thus in the first eight months of the 
current fiscal year exports of Canadian products totalled 
386,007,000 dollars, as compared with 336,646,000 dollars 
in the same period of the preceding fiscal year, being an 
increase of 49,361,000 dollars, or 14-6 per cent. Espe- 
cially remarkable is the persistent increase in the propor- 
tion of exports to Great Britain and the Empire. Whereas 
in the fiscal year ended 1930 only 25-2 per cent. of exports 
of Canadian products were consigned to the United King- 
dom and 34-0 per cent. to the Empire, the percentages in 
the succeeding fiscal years have been as follows :—1931, 
27-4 and 36-6; 1932, 30-2 and 38-0; 1933, 38-9 and 
46-9. In November, 1933, the percentages rose to 
47-8 and 55-8 respectively. In other words, out of every 
9 dollars’ worth of products exported from Canada in 
November, 5 dollars’ worth went to Empire countries. 


Pulp Machinery Experiments. 


Addressing the twenty-first annual convention 
of the Canadian Pulp and Paper Association in Montreal 
during the last week of January, Dr. H. Wyatt Johnson, of 
Montreal, gave particulars of experiments that have been 
pursued for some time in the Forest Products Laboratory, 
and which may have far-reaching effects on the pulp and 
paper industry, particularly in regard to that branch 
concerned with mechanical pulp. The maximum safe 
speed at which a natural grindstone can safely be run is 
somewhere about 3000ft. to 3500ft. per minute. Of 
recent years, natural pulp stones have to a large extent 
been replaced by grinders made of artificial abrasives, 
which are not subject to the same danger of bursting as 
the natural stone. They have, however, been run at the 
same speed as if they were natural stones, mainly because 
the machinery by which they are driven is the same as 


that originally employed to drive the natural stone. 
Experimenting with artificial wheels speeded up to a 
point beyond anything previously contemplated, it was 
found in the laboratory that not only did the higher speed 
give proportionately increased production of groundwood, 
but that in order to get the same quality of paper as before 
it was necessary to increase the pressure with which the 
log is forced against the stone. The output of pulp was 
therefore increased in two directions, by the higher speed 
and by the higher pressure. As Canada has for years held 
the paramount position in the world’s production of 
mechanical pulp, the hope is expressed that this im- 
provement, when carried to its full completion, will 
enable the Dominion to meet the threats to her supremacy 
coming from Finland, Sweden, and recently from the 
southern United States, and continue to hold first place, 
both as regards quality and economy of production. 








SIXTY YEARS AGO. 


Coup force exist apart from matter ? We raised this 
question in. a leading article in our issue of March 13th, 
1874. It had forced itself upon our attention by certain 
aspects of mystery attending the explosion of boilers. 
We admitted that the existence of force apart from 
matter was not generally regarded as possible by men of 
science, but we pointed out that Faraday at least had 
hinted at a conception of pure force. It was certainly 
possible, we argued, to form an idea of the existence of 
force apart from matter. The presence of matter seemed 
to be necessary to make force manifest to our senses, and 
it had therefore become an accepted view that force could 
not exist without matter. This conclusion, we argued, 
was not necessarily sound. Gravitation, it would seem, 
was of the nature of isolated force, and it was scarcely 
possible to contemplate its operation without arriving at 
some crude conception of force apart from matter. We 
gave these somewhat metaphysical speculations a con- 
crete turn by considering the energy liberated by the 
combustion of a pound of coal. That energy, we calcu- 
lated, was sufficient to raise a weight of 1 ton about a mile 
high. If a pound of coal were divided into 11,000,000 
parts a very powerful microscope would be required to 
render one part visible. Yet such a part would contain 
enough energy to raise a pound weight lft. high. Was it 
not possible that by further subdivision a point might be 
reached at which matter ceased to exist while force 
remained ? In any event it was evident that the exist- 
ence of matter in quantities tangible to our senses was 
by no means necessary to the development of power. [The 
modern reader may have some little difficulty in following 
the use of the words force, energy, and power to express 
apparently the same physical conception. The reference 
to gravitation makes it clear that force was the entity 
which we conceived to have a possible existence apart 
from matter. The reference to coal, however, suggests 
that the idea of energy existing independently of matter 
an idea in accordance with certain modern physical 
hypotheses—was also present in our mind.] A practical 
application of these speculations was presented by a dis- 
cussion of certain features of boiler explosions, and in 
particular of the recent disastrous explosion of a boiler 
at the Hollin Bank Mill, Blackburn, which we mentioned 
in this note last week. We were concerned for the moment 
to explain not why the boiler exploded, but whence was 
derived the great force required to hurl parts of the boiler 
to long distances. The pressure of the steam would not of 
itself supply the necessary force, for the pressure was only 
of the order of 80 lb. when the boiler was at work, and in 
any event could only have acted as a propelling force on 
the disrupted parts for a very short time after the boiler 
exploded. Where, we asked, was the link between the 
energy stored in the water and the bricks and plates 
scattered to a distance ? We suggested that the direct 
cause of the ruin accompanying a boiler explosion might 
be found to be a manifestation of the exertion of force by 
the aid of very minute quantities of matter in a way not 
quite understood. The problem would not be solved 
until we knew more about the manifestations of energy, 
and about the bond which existed between force and 
matter. 








ELECTRICITY COMMISSION .\PPOINTMENTS.—The Secretary 
to the Ministry of Transport announces that Mr. W. W. Lackie 
will retire from the Electricity Commission in July next. The 
Minister has invited Sir John Snell to continue as Chairman of 
the Commission for a further period, and with the concurrence 
of the Board of Trade, has appointed Mr. John MacFarlane 
Kennedy to be a Commissioner as from July next. Mr. Kennedy 
will act as Chief Technical Member of the Commission, and will 
devote special attention to the problem of the distribution of 
electricity to the consumer. Mr. Lackie, who will attain the 
age of sixty-five years in July, is one of the five original Com- 
missioners appointed in 1920, and was formerly chief electrical 
engineer to the City of Glasgow. 

Sarety Devicrs on Heatine Circuits.—The Institution 
of Heating and Ventilating Engineers, in October, 1927, at the 
instigation of Mr. A. H. Barker, appointed a committee “ to 
consider the question of safety valves and other devices and 
also the method of fixing same to ensure the safety of boilers 
and other closed vessels used in connection with heating (hot 
water or steam), cooking and hot-water supply installations.” 
In all, twelve meetings were held, and the full report, which 
was presented to the Council in June last, was adopted by the 
Council and the autumn special meeting on October 3rd, 1933, 
and has now been issued as a 6d. pamphlet. We regret to 
observe the misuse of the B.T.U. when British Thermal Units 
and not Board of Trade Units are meant. 


METEOROLOGICAL EXPEDITION IN CanapA.—The Institution 
of Professional Civil Servants announces a lecture on “ The 
British Polar Year Expedition to Fort Rae, Canada, 1932-33,’ 
by Mr. J. M. Stagg, of the Meteorological Office, on Friday, 
March 23rd, at 5.45 p.m. The lecture will be held in the Lecture 
Hall, Royal Society of Arts, John-street, Adelphi, W.C.2, and 
will be. preceded by tea at 5.15 p.m. The chair will be taken 
by Colonel Sir Henry Lyons, F.R.S., Chairman of the Inter- 
national Polar Year, 1932-33, British National Committee, and 
Vice-chairman of the Institution. Mr. Stagg took part in the 
Canadian Expedition, and this lecture, which will be illustrated by 
lantern slides, will be the first public record of the experiences 
of the expedition. The Institution extends a cordial welcome 
to any of our readers who are interested in the subject. Tickets 





are not required. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


American Marking Requirements. 


The Board of Trade has been asked by the 
Federation of British Industries to make representations 
to the Government of the United States requesting that 
the existing regulations with regard to the marking of 
goods entering the United States shall not be altered. 
The American Government proposes after May 9th to 
require that goods shall be marked to include the name 
of the country of origin. The point of this alteration is 
that the names England, Ireland, Scotland, or Wales will 
not longer be legal, as they are not the political entity 
known as a nation. So far as can be ascertained this 
would be defined as “The United Kingdom of Great 
Britain and Northern Ireland.” The objections raised 
by the British manufacturers are that if the regulation 
is enforced they will have to reorganise their marking 
arrangements ; that many industries are carrying large 
stocks of finished and partly finished goods for America 
which would have to be re-marked ; and that, as certain 
stock patterns are not confined to the American market, 
the manufacturers would be compelled to keep duplicate 
stocks which would bear alternative markings. In addition 
to the increased costs and export liabilities, the position 
is aggravated by the fact that the Customs authorities in 
America are not at present able to say what marking 
will be required to comply with the proposed new 
regulations. 


Pig Iron. 


The pig iron market is probably the healthiest 
department of the iron and steel trade. Reports from 
nearly all districts indicate a steady demand, and on the 
North-East Coast production is barely sufficient to meet 
the requirements of consumers. After a short spell of 
rather quieter trading more active conditions have 
developed in the Cleveland market, but buyers have not 
found it easy to cover their future needs. In a number of 
cases users have contracts extending for a month or two 
ahead, but apparently they would be willing to undertake 
fresh commitments if the makers were in a position to 
accept this business. The market has evidently become 
accustomed to the higher prices, and consumers appear 
to think that the chances are more in favour of an increase 
than a reduction. Practically no stocks are held by the 
makers, and current needs are taking the whole of the 
output. Little export business has been transacted at 
prices which are understood to be well below those quoted 
for the home market. The general impression is that 
fresh furnaces will shortly have to be started on Cleveland 
foundry, but the makers have taken no steps in this 
direction, although two furnaces, one on hematite and one 
on basic, have just been put into operation. The demand 
for Midland irons has been rather quieter, but deliveries 
against contracts are satisfactory. It is expected, how- 
ever, that the demand will gain fresh strength when the 
normal spring trade with the light foundries commences. 
The producers’ Association have made some adjustment 
to the zone prices for foundry iron in Lancashire by which 
the quotation for Rochdale, Bolton, Bury, Wigan, and 
Castleton are increased by Is., and for Stockport, Man- 
chester, Oldham, Warrington, Ashton-under-Lyne, Staly- 
bridge, Glossop, and Gorton by 2s. The establishment of 
zone prices for hematite pig iron has not affected conditions 
in the market. In effect these mark a reduction, since, for 
instance, the quotation d/d Middlesbrough is 68s., which 
was the old f.o.t. price. Delivered charges are reckoned 
at about 2s., so that the change makes a decline in the 
net price. It is calculated that on the North-East Coast 
the new figures are equivalent to a cut of about 3s. 6d. 
on the average. In Scotland the demand is principally 
for basic iron, but the cal! for foundry seems to be 
expanding. 


Scotland and the North. 


The steel industry in Scotland, excepting a 
few branches, is well employed, and the tone of the market 
is cheerful, as, in addition to the recent orders which 
have been placed with Clyde yards, expectations are 
entertained of fresh shipbuilding contracts. The mills 
are turning out a heavy tonnage of ship plates and sections, 
and the work in hand is expected to last for some time. 
The heavy side of the industry, after being the most 
depressed, has thus become the busiest department. 
The situation of the Scottish constructional engineering 
industry does not improve, and, in fact, over the past 
few weeks it seems to have lost rather than gained ground. 
The holding up of development schemes and the scarcity 
of orders for bridges and similar constructional work is 
largely responsible for this. In a few cases, however, 
engineering firms seem moderately busy, but the general 
demand for structural steel material is on the light side. 
Business in tubes is moderately good, but some disappoint- 
ment is felt at the failure of the export demand to develop. 
In the small diameter tubes ii is reported that strong 
American competition is being met with in several over- 
seas markets. In Lancashire the lighter sections of the 
trade are the best employed. The demand for light cast- 
ings, which slackened in February, has again improved, 
but business in small steel bars continues to lag, although 
not long ago this was the most active section of the 
market. The requirements of constructional engineers 
have been heavier recently, but although some of the 
steel works have good order books they would be better 
pleased if specifications were reaching them with greater 
regularity. The producers of boiler plates also look 
forward to improved conditions, as fresh contracts for 
locomotives are understood to be pending. Alloy steels 
continue to be in good demand, but upon a lesser scale 
than during the autumn. Conditions at the works on 
the North-West Coast are improving. It is anticipated 
that further orders for the Brazilian Navy will be placed 
shortly at Barrow yards, 


The North-East Coast and Yorkshire. 


Although there has been some improvement 
during the past week compared with the latter part of 
February, the manufacturers on the North-East Coast are 
not satisfied with the way in which new business is coming 
forward. The rail makers, for instance, who have been 
fairly well occupied for some time, could do with more 
work. On the other hand, the producers of the lighter 
classes of material are busy, and this week the quotation 
for iron and steel rivets was advanced 5s. per ton to 
£11 10s. Most of the local re-rollers have good orders on 
their books, but are finding new business in small bars 
much less active than before the price advance, which 
seemed to check buying from practically all classes of 
consumers. ‘The producers of shipbuilding materials 
have a good tonnage of work on hand, but the orders for 
new ships placed on the Tyne have been much below those 
given to the Clyde builders, and specifications for the 
material for some of the local construction have not yet 
reached the steel works. Business in Yorkshire, and 
particularly in the Sheffield district, is being maintained 
at a good level, but in some departments orders show a 
tendency to decrease in tonnage, and there appears to 
be a growing tendency on the part of consumers to limit 
their purchases to early delivery. This may be only a 
temporary phase, and there is no lack of optimism in 
the market, the belief generally being that with the 
opening of the new quarter fresh forward buying will 
make itself felt. The demand for steel strip, which has 
been one of the features of the market for some months, 
seems to be increasing, and, notwithstanding that the 
British makers’ official quotation is £9 Is. against the 
Continental price of £7 17s. 6d. to £8 12s. 6d., the home 
manufacturers take most of the business offering. The 
demand for stainless steel sheets shows little signs of 
relaxation, and a good business has also been transacted 
in bright drawn steel bars. 


The Midlands and South Wales. 


With the opening of March a rather better tone 
has developed in the Midland markets, and business in 
departments which were quiet during February has 
become brighter. The sheet market is one of the slowest 
to recover, and most makers have idle plant. This is 
principally due to the failure of the export trade to 
regain the activity of a month or two ago, whilst the 
home market is also passing through a quiet phase. Some 
firms report a slight revival in the demand for small 
bars, which have been in poor request since the price was 
advanced about a month ago. The majority of the makers, 
however, are still finding new business scarce, and this is 
not surprising, since firms in the Association have to 
quote £8 12s. 6d. against a price of 15s. to £1 less asked by 
outsiders. Continental steel merchant bars also have 
been offered at £6 18s. to £7 d/d and including duty. A 
certain amount of business has gone to the Continent this 
week, but, considering the disparity in the prices of the 
foreign and home product it is not surprising that some 
business is going abroad. The constructional engineer- 
ing industry in the Midlands is not generally busy, but 
one or two firms have good order books, and recently there 
was a fair amount of ouyirg of joists and sections. Buyers, 
however, seem to have covered their requirements, and 
for the past few days conditions in this department have 
relapsed into their former quietness. There is not much 
substance in the demand for boiler plates and the mills 
are irregularly occupied. The recent activity in colliery 
steel has been maintained. Arches, both heavy and light 
sections, are in moderately good demand, and more 
business has been done recently in rails. Quotations are 
£8 15s. for heavy and £7 15s. for light arches. In Wales 
steady conditions rule in spite of the severe competition 
for business in the export markets. The Welsh tin-plate 
industry is able to operate at just over 56 per cent. of 
capacity, and the sales during the past week or two have 
exceeded the production. The works producing sheet 
and tin-plate bars are well occupied, but the scrap market 
is becoming rather easier, as most of the steel works have 
satisfied their requirements for some time ahead. 


Current Business. 


An order for five boilers for the Indian Railways 
and three locomotives has been secured by the Vulcan 
Foundry, Ltd., of Newton-le-Willows. A contract 
valued at £100,000 has been placed with Metropolitan- 
Vickers Electrical Company, Ltd., of Trafford Park, 
Manchester, by the Anglo-Transvaal Consolidated Invest- 
ment Company, Ltd., for electrical equipment. A contract 
for eleven lifts for the new General Post Office at Liverpool 
has been awarded to Pickerings, Ltd., of Stockton. A 
company has been formed to take over from National 
Shipbuilders Securities, Ltd., the Old Kilpatrick shipyard, 
which formerly belonged to Napier and Miller. Engineer- 
ing works and stockyards are to be erected on the site. 
It is reported that P. and W. Maclellan, Ltd., of Glasgow, 
have bought the Canadian Pacific liner ‘‘ Metagama,” 
of 12,420 tons, to break up for scrap. The Department of 
Overseas Trade report that the following contracts are 
open for tender :—Argentine State Oilfields Directorate : 
weldless steel tubes, 2in. and 4in. external diameter, for 
steam superheaters ; weldless steel and naval brass tubes, 
jin., #in., and lin. external diameter (Buenos Aires, 
March 28th); Argentine State Railways : twenty perma- 
ment way gang platform trolleys and sixteen pump trolleys 
for track of 1 m. gauge (Buenos Aires, April 4th); South 
African Railways and Harbours: 10 ton six wheeled 
vehicles, two forty passenger and one twenty six to 
twenty eight-passenger chassis (Johannesburg, April 30th); 
Cape Town Electricity Department: - insulators, galva- 
nised iron spindles, straps, bolts, &c., for overhead line 
material ; 1300 tubular steel electric light poles (Cape 








Town, March 28th) ; Egypt. Ministry of Finance ; 69 tons 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 








Export quotations are 


of angle iron, 50cm. long, with equal legs of 44 ¢m:; 
11 tons, 25 em. long, with legs of 4 cm., all pointed at one 
end and drilled at both ends (Giza, Mudiriya, May 12th) ; 
Australia, Water Conservation and Irrigation Commission 
of New South Wales: dragline type excavator for clearing 
irrigation channels, full revolving type mounted on 
caterpillar tracks, self-propelling and driven by crude oil 
engine (Sydney, April 9th); Egypt, Ramleh Electric Rail- 
way : Ten motor omnibuses (Egypt, April 20th) ; Singapore 
Municipal Water Department: 2500ft. of 4in., 1600ft. 
of #in., and 500ft. of lin. nominal bore high pressure 
copper tubes for screwed connections (London or Singapore, 
April 30th) ; Durban Corporation, South Africa : Trolley 
vehicle material, manually operated switch frogs, crossings, 
wire and trailing frogs: (Durban, April 13th); South 
African Railways and Harbours: Bar steel to S.A.R 

specification C.M.E. 9/1930 (Johannesburg, April 9th) ; 
United States: H.M. Consul General at Philadelphia 
reports that a local firm desires quotations from United 
Kingdom manufacturers of unannealed steel sheets ranging 
from 14 to 6 B.W.G. from 14in. to 18in. wide and not less 
than 6ft. long ; carbon -20 to -40. 


Import Duties. 


The Import Duties Advisory Committee has 
received applications for an increase in the import duty 
on parts of gauges and measuring instruments of pregision 
of the types used in engineering machine shops and 
viewing rooms. Other applications are for the imposition 
of a minimum additional duty of 10 per cent. on aluminium 
foil, hydrated, and for a drawback in the case of per- 
forated zinc sheets, 6ft., 7ft., or 8ft. in length, 3ft. in 
width, and not less than 0-008in. and not more than 
0-015in. thick, and in respect of unperforated zinc sheets 
of the same dimensions used in their manufacture. Repre- 
sentations by interested parties must be made to the 
Secretary, Import Duties Advisory Committee, Caxton 
House, Tothill-street, London, S.W.1, not later than 
March 29th. 


Copper and Tin. 


During the past fortnight there has been a definite 
improvement in the demand for electrolytic copper. Th+ 
quantities taken up by consumers have not been large. 
but the buying has come from practically all markets, and 
has been steadily maintained. Consumers in Europe, 
however, are not well covered. so far as their forward 
requirements are concerned, and this is indicated by the 
amount of buying for prompt delivery. Germany has 
taken good quantities of the metal as a result of the 
public works programmes which have been undertaken 
by the Government and municipal authorities. Business 
in the American market. however, has been slow and 
transactions have been on hand-to-mouth lines. Accord- 
ing to some reports, the consumption in the United States 
is only 25,000 tons per month. Against this, it is rumoured 
that the stocks at the end of February will show a decrease 
of 15,000 tons, but this is doubted by the market, and it 
is suggested that if the figure is correct it is because unsold 
copper has been shipped abroad. Firmer conditions have 
developed in the standard market, as there has been some 
lessening in the quantities of electrolytic copper offered. 
The higher quotation for electrolytic, which has increased 
to 8.25 ¢. to 8.30 ¢. c.if., or £36 5s. to £36 10s., has also 
hada favourable influence on the price of standard. Specula- 
tion has been rather more active of late, but the amount of 
copper held by bull speculators is well below the normal. 

The upward movement in the tin market was not 
unexpected, and was probably based on the February 
statistics, which encouraged a certain amount of specula- 
tion. America also has been buying spasmodically, but 
dealers there have shown more interest in the tin market, 
and this has had a considerable effect upon sentiment. 
The decision at the recent meeting of the International 
Tin Pool not to increase quotas has revived some talk of 
a possible shortage, and has helped to bring about a 
backwardation, which at the moment stands at about 20s. 
Stocks of tin in this country continue to decline, as a 
result of shipments to the United States. 


Lead and Spelter. 


After a period during which the lead market 
showed an easier tendency, stronger conditions have 
developed. This week the tone of the market has been ¢ 
noticeably firm, but prices are still low, and have been for 
some time, largely because of the known existence of heavy 
stocks in the world’s markets. Consumption in Great 
Britain has not been on such a satisfactory scale for the 
past few weeks as in the early part of the year, and there 
seems little likelihood that stocks here are decreasing. 
Some of the American producers have reduced their pro- 
duction in view of the poor consumptive demand and 
low prices, and this may have a sentimental effect upon 
the market, and if the movement is followed by other pro- 
ducers should result in a decrease in the stocks in that 
country. American figures give the world’s production 
of lead in January as 122,724 tons, compared with 135,050 
tons in December. The United States production declined 
to 38,570 tons and the stocks in the United States on 
January 3lst were 20,674 tons, against 203,061 at the 
end of Deeember.... A rather better tone has charac- 
terised the spelter market during the past week. A 
contango of 7s. 6d. has ruled, and this no doubt has 
caused holders of the metal to release it on the market. 
Consumers have displayed some resentment at having to 
pay premiums on the market prices for Empire spelter. 
but producers point out that the market price is occa 
sionally depressed by the arrival of foreign spelter, which 
is subject to duty, and there is certainly something to be 
said for this argument. The American figures give the 
world’s output of spelter in January as 105,872 tons, com- 
pared with 103,813 tons in December. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : joists, 22s. 6d. : 


PIG IRON. 
Home. 
(D/d Teesside Area) 
, s. G 
Beis 10) no 
R..; Beas 
Cleveland— (D/d Teesside Area) 
No. 1 py aed me » 2e 8. ; 
No. 3 G.M.B. seit 3 MIRE | te hoe 
Se eee ae ee 
Basic (Less 5)- rebate) -- 5 0.. 


N.E. Coast— 
Hematite Mixed Nos. .. 
No. 1 


MipLANpDs— 
Staffs.— 
North Staffs. Foundry 
Forge 
rebate) -- 


(Delivered to Black Country Station) 
3 11 rh ee 

3.6 

3 10 


Basic (Less 5/- 
Northampton— 
Foundry No. 3 
Forge ‘ 
Derbyshire— 
No. 3 Foundry 
Forge 
ScorLanp— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
Basic, d/d (Less 5/- rebate) 3 
N.W. Coast— 
(3 15 
Hematite Mixed Nos. .. - i 
i456, 


6 d/d Glasgow 
Sheffield 
Birmingham 


_ MANUFACTURED TRON. 
Home. Export. 
£s. d. £ s. d. 
Pie So, ee - 

ae ee - 


LaNcs.— 


Crown Bars 
Best Bars ueecec saree 


S. Yorxks.— 
Crown Bars 3 ot @ as 
Best Bars rn at oe 15 


MIDLANDS— 
Crown Bars .. aga 
Marked Bars (Staffs. pags 
Nut and Bolt Bars 


ScoTLanpD— 
Crown Bars 
Best. . 
N.E. Coast— 
Common Bars 
Best Bars gebeeaarh 
Double Best Bars 





LONDON AND THE SouTH— 


1 & 
ba 
Qa 


“Ibo 2-1 .1 


Angles 

Tees. . 

Joists 

Channels. . it) ab 
Rounds, 3in. and up 
under 3in. 


141 
t= 
aPAAARS 


ao 


| 


Plates, jin. (basis) 
- fyin. .. 
fin. 
mo fin. .. 

a 


NortuH-East Coast— 


1 t& 


Angles 

Tees. . 

Joists 

Channels. . 

Rounds, 3in. and up 
under 3in. 


aoe wrm 
_ 
a +3 @ 


oem oe 
—_ ont A 
oa WWI N Aaa F 
“7 =!) @ 


Plates, fin. 
ey” ee 
se) ee 
» Yin. 

» in. 
Boiler Plates, fin, 


owe © 
_ 
oo 

1m © @w 


or to 


MIDLANDS, AND LEEDS AND DIstTRIicT— 
£ 


an 


— 
tw 3 po or ag wy 2 


Angles 

Tees. . 

Joists 

Channels. . 

Rounds, 3in. and up 
under 3in. 


— 


i 
ctw sto 


Plates, in. (basis) 
oes 
fin. 

oe fein. 
» fin. 
Boiler Plates, jin. 


PSoocoso caacacea & 








STEEL (continued) 
Home. 
GuLascow AnD DistrRict— £s. d. 
NOE 5 ohensi- ickncrs ans Spelt a 
pn ee ee 
Joists 
Channels. . 
Rounds, 3in. and up 
” under 3in. 


Export. 
£ s. 


~ 
ww wa 3 
~ 
“It <3 <3 «1 


_ 


- 
acon 


Plates, jin. (basis) 
ve fein. .. 
2 een. 5. 
fein. .. 
»» fin. .. 
Boiler Plates . . 


- 
a) 
Ce ooooc 8 Se 82S BO 


Sourn Wates AREA— 


wn 
a1 & 


Angles 

Tees. . 

Joists 

Channels. . 

Rounds, 3in. and up 
»” under 3in. 


Plates, #in. (basis) 
*” fein. .. 
jin. .. 
’ fein. .. 
” ee 


IRELAND 


— 


- 
wat oa a 
~1 -1 @ 


1 @ 
- 


8 
8 
8 
8 


- 


“Ib 


SCOSLSCH BEOMnDnonE 
oa 
PRA SCaoacac & 


- 
“1 te 


Rest or IRELAND. 
£ s. 
8 15 
9 15 


BELFastT. 
s 
Angles 
Tees. . 
Joists 
Channels. ‘ 
Rounds, gin. and up 
ms under 3in. 


Saoacn ™ 


= 


Plates, #in. (basis) 
i fein. .. 
a tin. .. eas 
* 8 Spal al erecta 15 
a a nis, | 6. 58s ist 10 


OTHER STEEL MATERIALS. 


Home. 
£s. d. 


eooocooco 


Sheets. 2-2. a. 
10-G. to 18-G., f.o.7r: °.. 816 @..°.: 815 0 
14-G. to 20-G., d/d Soe ey Ore, 3s 900 
21-G. to 24-G., d/d Ce ee ie. Re 9 5 O 
25-G. to 27-G., d/d 10 17 6 917 6 
The above home trade prices are for 4- ton .oe and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. £ s. d. 
4-ton lots and up .. 12 15 0 
2-ton to 4-ton lots a ae ee 
Under 2 tons .. -. 1415 0 
Export : £16 7s. 6d., c.i.f. duty paid India. 
£11 5s. 0d., f.0.b. other markets. 
Scandinavian Markets Free. 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports 16/3 to 16/6. 
Tin-plate Bars, d/d South Wales Works, £5 0s. Od. 


Billets. £ 
Basic, Soft (25-41% C.) * ie 
, Medium (0-42% to 0-60% C C.).. 
Hard (0-61% to 0-85% C.) 
» (086% to 0-99% C.) 
a 1% C. cies 
Soft (up to 25% C.), 500 tons and up. 
; 100 tons 
Rails, Heavy, 500-ton lots, f.o.t.. . 
» Light, f.o.t... a 


Io 
— 


” 


Or St @ oO 
_ 
wears 2 oF 


=I @ 
— 
a 


FERRO a 
Tungsten Metal Powder. . 2/10 per lb. 
Ferro Tungsten 2/7 per lb. 
Per Ton. 
£23 0 0 7/- 
£21 12 6 7/- 
£21 12 6 ie 


Per Unit. 
Ferro Chrome, 4p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. co 10 p.c. 
Specially Refined . . 
Max. 2 p.c. carbon 
» lp.c. carbon 
» 0-°70p.c. carbon 
» carbonfree .. 
Metallic Chr omium : 
Ferro Manganese (per ton) 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


Ll/- 
Hy 
12/6 


£37 10 0 

£38 15 0 

442 0 0 

103d. per lb. 

2/5 per lb. 

£10 15 0 home 

£12 7 6scale 5/—p.u. 

£17 0 0to17 10 0 
scale 6/—p.u. 

12/8 per lb. 

5/6 per Ib. 

9d. per Ib. 

£225 to £230 

5/3 per lb. 


” ” 


Vanadium 
Molybdenum. . : 
» Titanium (carbon ies)’ 
Nickel (per ton) 
Ferro Cobalt 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


. NON-FERROUS METAL. 
Official Prices, March ¥4th. 
CorprpER— 
ambi obi iia hing 
Three months .. 
Electrolytic .. 
Best Selected Ingots, d/d Bir- 
mingham ‘ans 
Sheets, Hot Rolled 


£32 15 Oto £32 17 
£33 0 Oto £33 1 
£36 0 Oto £36 10 


£3615 0 
£62 0 0 
Home. Export. 
10d. 10d. 
10d. 10d. 


Tubes, Solid Drawn (basis) 
»  Brazed (basis) 


Brass— 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 
Home. Export. 
9d. 9d. 
lid. 1ld. 


Tubes, Solid Drawn, 2/1 alloy 
»  Brazed 
Trn— 
NA at 
Three months .. 
LEAD: 
SPELTER 
Aluminium Ingots (British) . 


. £236 0 Oto £236 2 

. £234 7 6to £234 10 

£1112 6to £11 17 

£1415 Oto £15 2 
£100 


FUELS. 
SCOTLAND. 


Export. 
13/3 to 13/6 
14/3 to 14/6 
15/3 to 15/6 


LAaNARKSHIRE— 
(f.0.b. Grangemouth—Navigation Unscreened 
Ell 


»  Glasgow— es 
Splint 


AYRSHIRE— 
(f.0.b. Ports)}—Steam ce reece Her 11/6 
FIresHIRE-— 
(f.0.b. Methil or Burnt- 
island)}—Steam .. 
Unscreened Navigation 


12/- to 12/6 
12/— to 13 


LorHians— 
(f.0.b. Leith}—Hartley Prime .. 
Secondary Steam .. 


11/9 to 12/ 
11/6 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


17/6 to 20/6 
13/— to 17 
NORTHUMBERLAND, NewcastLE-— 
Blyth Best 
»  Second.. : 
» Best Small .. 
Unscreened 


13/9 to 14/6 
13/- 
10/6 to 11/6 
12/- to 13/6 


DureamM— 
Best Gas. . 
Foundry Coke 


14/8 
18/— to 21/— 


SHEFFIELD— Inland. 
Best Hand-picked Branch .. 27/— to 28/- 
South Yorkshire Best .. . 22/-to 24/- 
South Yorkshire Seconds 17/6 to 19/6 
Rough Slacks. . 6/-to 9/- 
Nutty Slacks 7/-to 8/6 
Furnace Coke (at ovens) 

CaRDIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large . 
Seconds .. = 

Best Dry Large 
Ordinaries i 
Best Steam Smalls 
Cargo Smalls .. 

Dry Nuts 

Foundry Coke 
Furnace Coke 

Patent Fuel 


19/6 
19/~ to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/— 
11/6 to 12/6 
22/- to 27/- 
21/6 to 36/— 
19/6 to 21/- 

21/- 


SwaNsEA— 

Anthracite Coals : 
Best Large .. . 
Machine-made Cobble "i Af 
Nuts 
Beans 
Peas rir meaeeee 
Rubbly Culm. . 

Steam Coals : 

Large 
Nuts 
Smalls 


35/— to 38/6 
42/6 to 51/- 
40/— to 50/- 
25/- to 30/- 
18/- to 20/6 

9/6 to 10/6 


18/~ to 20/- 
18/6 to 22/6 
11/- to 13/- 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Per gallon. 


34d. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 one? 
Diesel Oil wastail ; 
Manchester ‘i ia per gallon extra, 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Engineering Outlook. 


Tue factors that helped to maintain a relative 
activity in the engineering industries for some years ceased 
to be operative when the works for national defence 
approached completion, and the State was obliged to 
withhold all further expenditure other than what was 
indispensable and to delay indefinitely the schemes for 
public undertakings. Until the country’s finances are 
put in order there can be no trade recovery. It is stated 
that last month there was a considerable drop in the 
industrial turnover. All industries have suffered from the 
same influences of economy in expenditure, financial 
stringency, and dear money, and the situation is regarded 
as one that needs careful handling. Matters have now 
reached such a point that it is no longer a question of 
spending public funds with the object of providing em- 
ployment. The problem lies in reorganising the national 
economic system on a basis which will consolidate industry 
and bring down production costs to a level that will allow 
of manufacturers competing for foreign trade. The most 
urgent reform is to relieve industry of social and fiscal 
charges which are notoriously heavy, and are paralysing 
all efforts to develop trade. One serious difficulty with 
which manufacturers are confronted is the high level of 
living costs as compared with those in most other countries. 
The system of distributing commodities precludes any 
appreciable decline in living costs, and it favours protec- 
tion by means of import quotas which, when applied 
indiscriminately, tend to check all attempts to cheapen 
home production. Therefore the engineering industries, 
which, like all others, find their costs rising, can only look 
for a solution of their difficulties in the results of treaty 
negotiations that may help to ease the burden of costs and 
provide an outlet for trade. 


Machine Parts. 


Import quotas for certain categories of machine 
parts have been suspended until further notice, and such 
parts are now admitted without restriction, but as the 
quotas are liable to be restored there is always the risk of 
importers finding themselves again unable to ensure the 
maintenance of the machines which they sell. Still, the 
removal of the restriction points to difficulties in which 
users of foreign machines have been placed by the quotas. 
This action followed upon an appeal by the Colmar 
Chamber of Commerce for the suppression of quotas for 
machine parts that cannot be supplied by French makers. 
In Alsace the factories are equipped with German, Swiss, 
and British machines, and the Colmar Chamber of Com- 
merce complained that users of machines are liable to 
suffer loss through the difficulty of obtaining parts that 
may be needed for repairs. That experience is fairly 
general. It shows how awkward is the situation in which 
foreign machinery makers are placed by the application of 
quotas that limit the imports of machine parts to a quarter 
of what was regarded as necessary for maintenance during 
a year when business was bad. Parts needed urgently for 
repairs were delayed by the necessity of obtaining permits 
and by interminable formalities, with the result that the 
sale of new foreign machines was rendered more difficult 
by the fear of buyers that they would experience trouble 
in obtaining what was necessary to provide for their 
efficient maintenance. There can obviously be no reason 
for limiting the imports of machine parts on the ground 
that they may possibly be assembled as complete machines 
beyond the number fixed by quotas, and the quotas for 
imports of parts can only be regarded as an indirect method 
of adding to the efficacy of import restrictions. They con- 
stitute serious obstacles to business which must be taken 
into account during the negotiations for treaty arrange- 
ments, since it is clear that quotas for machines lose their 
value if manufacturers are unable to supply immediately 
all that is required to keep the machines in a good state 
of repair. 


Motor Car Industry. 


The temporary closing down of a motor car 
factory in Paris as the result of a strike against a cut in 
wages, and the financial difficulties through which one of 
the leading makers is now passing, reflect a state of things 
which, while likely to be straightened out in time, leaves 
the industry in a somewhat involved situation. Wage 
reductions have become a necessity. because in the motor 
car trade wages have always been on a higher scale than 
in other branches of the engineering industries, and the 
change that has come over the trade with a falling off in 
sales, when users find themselves obliged to make the most 
of old cars, has compelled manufacturers to effect economies 
and bring down costs to what is regarded as a normal 
level. Those makers whose production of town and 
touring cars is supplemented by commercial vehicles are 
less affected by the crisis tran others. Road transport 
by private owners and haulage companies has developed 
considerably, and the competition amongst them has grown 
to the extent that lorries and vans offering the best means 
of increasing paying loads and complying with new regula- 
tions are in good demand. The number of lorries with 
compression ignition engines is steadily increasing. At 
the same time, two of the leading motor car firms are 
running successful public services over a considerable area 
around Paris. Notwithstanding this wide range of busi- 
ness enterprise, the financial situation of one firm is such 
as to necessitate the intervention of the banks in order to 
investigate means of enabling it to tide over its present 
difficulties. The Rosengart factory, which was temporarily 
closed down by the strike referred to, is building the light 
front drive car under a German licence, which was ex- 
hibited at the last Paris Motor Car Show. It appears to 
be meeting with success. Citroén is now following this 
lead by producing a 7 horse-power car with front drive 
at a time when it has become urgently necessary to do 
something to stimulate buying, but it will not be launched 
on the market until the scheme of financial reorganisation 
now being investigated by the banks is carried through. 
The decline in the buying of motor cars as the result of 
the general slump has certainly been accentuated by the 
new petrol tax, which is only partially compensated by 
the suppression of the car tax, and which falls heavily on 
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STEAM GENERATORS. 


and Wilcox, Lid., Farringdon-street, London, E.C.A. 


casing is decreased in cross section in the direction of travel 
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of the gases, so as to take account of their reduction in volume 
with falling temperature. The illustration is self-explanatory.— 
February 8th, 1934. 


DYNAMOS AND MOTORS. 


405,510. May 25th, 1933.—DyNAMo-ELECTRIC MACHINEs, 
The English Electric Company, Ltd., of Queen’s House, 
28, Kingsway, W.C.2, and Alan Stephen Fenemore, of 11, 
Manor Green, Stafford. 

This invention relates to regulators for dynamo-electric 
machines, more particularly for apportioning load between 
more than two motors or generators, or for adjusting the 
relative speeds of more than two motors. A combination of 
regulators for the relative adjustment of three machines is 
shown. The field windings A, B, and C of three machines are 
excited from the source D through series resistances E, F, and 
G. Two regulators are provid Movement of the slider H 
of the first regulator to the right weakens field winding A, 
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while movement to the left weakens field winding B, thus the 
first regulator may be used for adjusting the relative field 
strengths of the first two machines. The second regulator 
is used for adjusting the field strength either of the third machine 
or of the first two machines together as a single group. Move- 
ment of the slider J to the left weakens field winding C, while 
movement to the right inserts part of resistance K in the 
common feed to the field windings A and C. If the three field 
windings are similar the resistances E, F, and G have to carry 
the same maximum current and will each have the same resist- 
ance, while resistance K will have to carry double current and 
will have only half the resistance of the others.—February 8th, 
1934. 


October 7th, 1933.—Exectrric Motors, The British 
Ltd., of Crown House, 


405,591. 
Thomson-Houston Company, 
Aldwych, London, W.C.2. 

This invention relates to single-phase induction motors having 

stator windings and a condenser, and in particular to a simple 

arrangement for utilising the condenser to best advantage 
under both starting and running conditions. The line connec- 

tions of the motor are across the main primary winding A 


N° 405,591 














through a disconnecting switch B. The auxiliary winding C 
and condenser D in series are connected in parallel with the 
main winding A at start through the switch contact E. During 
running the condenser D is connected across a suitable portion 
of the auxiliary winding C through switch contact F. A speed- 
responsive device is shown for making the change in connec 
tions between starting and running conditions, but this form of 
switch is not essential. The secondary G of the motor is of 
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Copies of Speci, ions may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 1s. each. 


The date first given is the date of application ; the second date, 
i , 18 the date 2f the acceptance of the 


405,593. October 25th, 1933.—Wasre Heat Borers, Babcock 


The novel feature about this waste heat boiler is that the 


POWER. 


TRANSMISSION OF 


404,866. June 2nd, 1933.—Rotter Beanines, Aktiebolaget 
Svenska Kullagerfabriken, 17, Artillerigatan, Gothenburg, 
Sweden. 

According to this invention, a roller bearing has syrometrical 
barrel-shaped rollers disposed between a spherical and a non- 
spherical race, the races being so formed and disposed relatively 
to each other that the resultant of the forces acting at the con- 
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tact between a roller and at least one of the races is applied to 
the roller at one side of the greatest diameter thereof for the 
purpose of pressing the roller end surface 4 <emrey @ pressure or 
guide flange on one of the race rings. The forces acting on the 
roller are indicated by lines in the drawing, and the guide 
flange is at the centre of the inner race.—January 25th, 1934. 


FURNACES. 


405,041. August 3rd, 1932.—InNpucrion Furnaces, Victor 
Stobie, of Oakfield, Ryton-on-Tyne, Durham. 
The object of this invention is to secure improved axial con- 
centration of the magnetic flux flowing through the crucible 
of an induction metal melting furnace. A is the furnace crucible : 


N°405,041 . 
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B the solenoid ; C a ferro-magnetic path round all or part of the 
outside of the solenoid; and D a central axial ferro-magnetic 
path which concentrates the flux within its radial area prior to 
its passage through the crucible, the path or core D terminating 
below the charge.—February Ist, 1934. 


MINING MACHINERY. 


405,551. July 14th, 1933.—Sreen Mine Arch GIRDERS, 
F. Richards, 14, Bryndeulog-street, Port Talbot, Glamor- 
ganshire. 

The inventor says that when a normal I section is used for 

building up a mine arch and its parts are connected together with 














the usual fish-plates, there is a liability for the flanges of the 
section to be distorted to such an extent that fracture may 
result. He consequently provides serrations on the web of the 
I section, and on the fish-plates, which co-act and take the load 
off the flanges. The illustration shows two of several alterna- 
tive designs.— February 8th, 1934. 


MISCELLANEOUS. 


404,707. July 22nd, 1932.—ExtecrricaL OVERLOAD, SAFETY, 
ALARM, AND LIKE Devices, Marconi’s Wireless Telegraph 
Company, Ltd., of Marconi House, Strand, London, W.C.2, 
and Alfred Thomas Witts, of Anido, Phyllis-avenue, New 
Malden, Surrey. ; 3 

This invention is particularly adapted for use in connection 

with the actuation of safety or alarm devices for protecting 

against or giving warning of a predetermined increase or decrease 
in current in the anode circuit of a thermionic valve employed, 
for example, in a thermionic valve radio transmitter. A is the 
valve in question. Included in the anode circuit and in series 
with the anode cathode path is a resistance B, which also forms 
part of a Neon tube “ ink ” circuit, the Neon tube “ blink ”’ 
circuit including in a series loop the resistance B, a second 
resistance C, which is preferably adjustable, an iron-cored 
inductance member D, a Neon lamp or other electric discharge 
lamp E, and a source of potential F. The Neon lamp is shunted 
by a condenser G, which is preferably adjustable. The circuit 
consisting of the Neon lamp E, the condenser, the source of 
potential F’, the iron-cored inductance D, and the two resistances 

B and C, constitutes a so-called “blink” circuit, and pulsa- 

tions of current will flow at a frequency predetermined by the 





the squirrel-cage induction type.—February 8th, 1934. 





resistance, capacity, and e.m.f. in the circuit. In the leakage 
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field of the iron-cored inductance is arranged a resonant reed 
H and the reed and the various components of the “ blink ”’ 
circuit are so adjusted that as long as the current in the anode 
circuit of the valve does not exceed a predetermined value the 
voltage drop across the resistance in the anode circuit is such 
that the frequency of the “ blink ”’ circuit is too high to actuate 
the reed. If, however, a predetermined increase in anode current 


N°404, 707 








occurs, the voltage applied to the Neon tube will decrease due 

to the increased voltage drop across the resistance which is 

common both to the “ blink ” circuit and the anode circuit, and 
in consequence the frequency of the “blink” circuit will fall to 

a value bringing it into resonance with the natural frequency 

of the reed. Accordingly the reed will vibrate and this vibra- 

tion may be utilised in any convenient way to give a visible 

indication.— January 22nd, 1934. 

405,495. May Ist, 1933.—Grip-CONTROLLED MERCURY VAPOUR 
Vatves, Aktiengesellschaft Brown, Boveri et Cie., of 
Baden, Switzerland. 

The invention consists in a method of operating a grid-con- 
trolled mercury vapour valve as a rectifier, and as an inverter, in 
which in the transference from rectifier operation to inverter 
operation, and vice versd, the poles of the continuous current 
network are reversed, and a smailer alternating current voltage 
is fed to the anodes of the valve during rectifier operation than 
during inverter operation. For this purpose the transformer 
feeding the anodes may be provided with tappings, the connec- 
tion of which is changed on changing over from one operation 
to the other. The same result, the specification states, may be 
obtained by the provision of a solenoid which is connected up 
during rectifier operation, but is short circuited during inverter 
operation. The change in the magnitude of the phase voltage 
supplied to the anodes, when changing over from one operation 
to the other, may be arranged to take place automatically and 
simultaneously with the pole reversal of the conductors of the 
continuous current network.— February Sth, 1934. 

405,574. August 28th, 1933.—Sream Traps. F. Lechéne, 532, 
Chaussée d’Alsemberg, Brussels, Belgium. 

The present invention relates to apparatus suitable for use 
as steam traps and as pressure-reducing devices of the kind 
comprising a plug of generally conical shape axially movable 
in @ casing of corresponding shape, the plug being formed of 
@ series of discs of gradually increasing diameters threaded on 
a stem so as to form between them a series of annular expansion 

chambers of a size increasing 
from the inlet towards the out- 

74 let. The principal object of the 

invention is to increase the 

efficiency of such apparatus, 
when used as steam traps for 
draining condensation water, so 
as to obtain a complete separa- 
tion of the condensed steam and 
its discharge under pressure with- 
out escape of live steam, while 
keeping the size and dimensions 
of the apparatus very small, 
whatever be the amounts of 
water of condensation to be 
removed. This object is attained, 
according to this invention, by 
giving to the dises between suc- 
cessive annular expansion cham- 
bers a crescent-shaped cross sec- 
tion. With this arrangement 
there are offered large expansion 
spaces to the live steam admitted 
along the periphery, while allow- 
ing the vapour from the water of 
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volume of live steam and the 
volume of vapour formed by the 
water of condensation, the latter 
vapour counteracting the flow of 
the former owing to its larger volume. The dish-shaped 
discs have their hollow side turned towards the steam 
inlet and they are provided with a thin peripheral edge. 
This edge preferably is endowed with sufficient resiliency to 
avoid the discs jamming in the casing, should the plug be driven 
too far into the casing. Owing to their very thin edge, the discs 
are each in contact with the conical inner casing wall over a 
very small surface only, whereby the risk of the peripheral 
passage between the disc and the casing becoming obstructed 
by impurities is minimised.—February 8th, 1934 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. 

Inst. oF ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Section.—Savoy-place, W.C.2. Discussion, ‘‘ Measurement of 
Current in Sub-stations,” opener Mr. F. E. J. Ockenden ; 
““Three-phase, Four-wire Meters: Two Elements or Three ?”’ 
opener Mr. R. 8. J. Spilsbury ; “‘ Protection Methods for Three- 
phase Transformer Banks,’”’ opener Mr. O. Howarth. 7 p.m. 

Inst. oF Fuet.—At St. Ermin’s Hotel, Caxton House, 8.W. 
Informal meeting. Mr. John Roberts will open discussion on 
“Mature and Immature Fuels.”’ 7 p.m. 


Inst. Or MecHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Discussion, 
Trencham. 


““Mechanies of Electrical Switchgear,’ Mr. H. 


6 p.m. 





Inst. oF StructuRaAL ENGINEERS: WESTERN COUNTIES 
BrancH.—At Merchant Venturers’ Technical College, Bristol. 
“The Work of the Institution M 'y Committee,’ Mr. E. 
Holden. 7.15 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
“ Totalisators,” Mr. J. H. Broome. 7.30 p.m. 

N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS.— 
Bolbec Hall, Newcastle-upon-Tyne. “‘ Screw Propeller Experi- 
ments with Models of Coasters—The Effect of a Cruiser Stern on 
Propulsive Efficiency,” Dr. F.H.Todd. 6 p.nt. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, South Kensington, S.W.7. Editing Committee meet- 
ing, 3.30 p.m. Council meeting, 4p.m. Annual general meet- 
ing. 5p.m. 

WEst or Scortanp IRON AND SteEL Inst.—Royal Technical 
College, Glasgow. Council meeting, 6.45 p.m.; annual general 
meeting, 7.15 p.m. 

SaturRDAY, Maron 177TH. 

FinsBuRY TrecHNICAL CoLLEGE OLD STUDENTS’ Assov.— 
Trocadero Restaurant, W.1. Annual dinner, 6.30 p.m. for 7 p.m. 
Tickets from F. R. C. Rouse, 15, Clifton-gardens, Golders Green, 
N.V.11. 

Inst. OF CiviL ENGINEERS.—Students’ afternoon visit to 
British Portland Cement Manufacturers’ Johnsons Works at 
Greenhithe. 

Inst. oF Evecrrican ENGINEERS: N. EasTeRN STUDENTS. 
Visit to Heaton Works of C. A. Parsons and Co., Ltd. 2.15 p.m. 

INst. OF MECHANICAL ENGINEERS: GRADUATES’ SECTION.— 
Annual Visit to Swindon. Leave Paddington 9.15 a.m. 





MANCHESTER Assoc. OF ENGINEERS.—At Manchester, 
Limited, Café, Exchange-arcade, Manchester. Students’ 
annual social and dance. 

Sunpay, March L8trH. 
Inst. or EneecrricaL ENGINEERS: South MIvLANvD 


STuDENTs.—Visit to Dexter Pit, Hurley, near Tamworth, by 
invitation of management of Kingsbury Collieries, Ltd. 
10.30 a.m. 

Monpay, Marcu 19TH. 

BRADFORD ENGINEERING Soc.—Bradford Technical College, 
Bradford. ‘* Application of the Steam Turbine for Factory 
Purposes,” illustrated (by lantern slides), Mr. L. J. Cheshire. 
7.30 p.m. 

INst. OF MECHANICAL ENGINEERS : GRADUATES’ SECTION.— 
Storey’s-gate, S.W.1. Annual lecture, “The Application of 
Mechanical Stoking to Marine Boilers,’ Major William Gregson. 
6.45 p.m. 

Turespvay, Marcu 207TH. 

BriITIsH ASSOCIATION OF REFRIGERATION.--At Inst. of 
Marine Engineers, 85/88, Minories, E.C.3.  ** Engineering 
Developments,” Mr. L. Chew. 6 p.m. 

INst. oF AUTOMOBILE ENGINEERS.—Victoria Hotel, Wolver- 
hampton. ‘Making Modest Production Pay in Motor Car 
Manufacture,” Mr. Cecil Kimber. 7.30 p.m. 

Inst. OF MeTALs: Bremrneuam Loca Secrion.—At James 
Watt Memorial Inst., Birmingham. “ Rolling Mill Practice,”’ 
Mr. G. A. V. Russell. 7 p.m. 

SHEFFIELD METALLURGICAL Assoc. — 198, West-street, 
Sheffield. ‘‘ Recent Developments in Open Hearth Furnace 
Design,” Mr. R. A. Hacking. 7.30 p.m. 

WeEDNEspDAY, MARCH 2Isr. 

Inst. OF CHEMICAL ENGINEERS.—Joint meeting with Inst. of 
Petroleum Technologists, at Chemical Soc., Burlington House, 
W.1. “ Practical Testing of a Continuous Petroleum Still,” Mr. 
A. H. Goodliffe: ‘‘The Determination of Plate Efficiency in 
Fractionating Columns for Complex Mixtures,” Dr. A. J. V 
Underwood. 6 p.m. 

Inst. or Civin ENGINEERS : STUDENTs.—Great George-street, 
S.W.1. ‘Fatigue Strength of Electric Welds and the Con- 
struction of an All-welded Bridge on the River Tees,”’ Mr. A. 


Scott. 6.30 p.m. 
Inst. oF MECHANICAL ENGINEERS.—At The University, 
Sheftield. Thomas Lowe Gray Lecture, “‘ High-speed Diesel 


Engines for Marine Service,’’ Mr. H. R. Rieardo, F.R.S. 7.30 
p-m. 
Inst. of Navat Arcuitects.—Grand Hall, Connaught 
Rooms, Great Queen-street, W.C. Annual dinner, 7.30 p.m. 
NewcoMeEN Soc.—At Westminster Café, 331, High Holborn, 


W.C.1. “Origin of Bronze,’ Dr. C. H. Desch, F.R.S.; “* Note 
on Electro-magnetic Engines,’ Mr. J. H. R. Body: * Oliver 
Evans and his *‘Oruktor Amphibolos,”’ Mr. Greville Bathe. 


5 p.m., for 5.30 p.m. 

Roya MeTeoro.oeicar Soc.—In Hall of Roya! Geographical 
Soc., Kensington Gore, 8S.W.7. Symons Lecture, by Mr. J. M. 
Stagg. 7.30 p.m. 

Royat Microscopicat Soc.—B.M.A. 
square, W.C.1. Meeting at 5 for 5.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ** Wire- 
less Communications with the Mount Everest Expedition, 1933,” 
Mr. David 8. Richards. 8 p.m. 

WEDNESDAY, Marcu 2lst, Tro Fripay, Marcu 23rp. 

Inst. or Navat Arcuitects.—-[n Lecture Hall of Royal Soc. 
of Arts, John-street, Adelphi, W.C.2. Annual General meetings. 
For programme see page 231. 

THURSDAY, MarcH 22Nv. 

Inst. or Crvit EncGINeeRs.—Great George-street, S.W.1. 
“ Military Bridging,’ Brevet-Colonel A. P. Sayer, D.S.O. 6 p.m. 

Inst. oF ELectricat ENGIngeers.—Savoy-place, W.C.2. 
‘“* Development in Long-distance Telephone Switching,’ Mr. 
T. S. Skillman. 6 p.m. 

Inst. or StrucTuRAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. “‘ A New High-tensile Steel for Structural Work,” 
Dr. Gilbert Roberts. 6.30 p.m. 

Fripay, Marcu 23rp. 

Inst. oF ELecTRICAL ENGINEERS: LONDON STUvENTs.— 
Savoy-place, Victoria Embankment, W.C.2. President’s 
address, Mr. P. V. Hunter, ‘‘ Novel Features of the ‘Grid’: 
The Thames Crossing; 66,000-volt Underground Cables.” 
7 p.m. . 

Inst. or Locomotive ENGINEERS: N. EasTERN CENTRE.— 
Hotel Metropole, Leeds. “ Boiler Repairs,” Mr. R. L. Kirkland. 
7.15 p.m. 

Inst. or StructuraLt Encrneers.—Dorchester Hotel, W.1. 
Annual dinner. 6.45 for 7.15 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“ High-voltage Alternators and Some Notes on the Properties 
of Insulating Materials,’ Mr. J. Rosen. 7.30 p.m. 

N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERs : 
GRADUATES.—Joint meeting with N.E. Students’ Section of 
Inst. of Electrical Engineers. Armstrong College, Newcastle- 
upon-Tyne. ‘Science of Television,” Mr. R. V. Powditch. 
7.15 p.m. 

Royat Inst. or Great Brirary.—21, Albemarle-street, W.1. 
Discourse, ‘“‘ The New Hydrogen,”’ Lord Rutherford. 9 p.m. 

SatuRDAY, Marcon 241TH. 

Ixst. or Etecrrioan Enoiveers: Norta# MioLanp 
SrupENtTs.—Visit to works of Yorkshire Coking and Chemical 
Company, Ltd., Castleford, Yorks. 3.15 p.m. 

Kerieguiey Assoc. or ENGINFERS.-—Queen’s Hotel, Keighley. 
Annual dinner ; reception, 5.45 p.m. 


House, Tavistock- 













Monpay, Maron 26TH. 

ENGINEERS’ GERMAN CrroLe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Die Moderne Schweisstechnik 
im Bauwesen”’ (Modern Structural Welding), illustrated with 
lantern slides, Herr Diplom-Ingenieur Otto Bondy, consulting 
structural engineer from Berlin. 6 p.m. i 

Inst. OF MecHANICAL ENGINEERS: GRapuaTES’ Section. 
Storey’s-gate, S.W.1. ‘‘ Locomotive Erecting,’ Mr. F. ‘I. 
Barwell. 6.45 p.m. Election of Committee. 

Inst. of Strructurat ENGINEERS: MIDLAND CoUNTIES 
Brancu.—At James Watt Memorial Inst., Birmingham. ‘ Con- 
struction of Coleshill Aqueduct Over the River Cole for the Bir- 
mingham Meridon and Solihull Joint Sewer,”’ Mr. W. B. Davies. 

p-m. 


Inst. oF StructuraL ENGINEERS: S. WALES AND Mon. 
MOUTHSHIRE Brancu.—At Baltic Lounge, Swansea. ‘Con. 
struction of Retaining Walls,” Mr. W. A. Evans. 7 p.m. 


Turespay, Marcu 27TH. 

INsT. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, €.2.  ‘‘ Automobile Transmission 
Systems,” Mr. L. H. Pomeroy. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc. — 198, West-street, 
Sheffield. ‘‘ Automatic Furnace Control,’ Mr. A. Wright. 
7.30 p.m. 

WEDNESDAY, MARCH 28TH. 

Royat MetTeoronoaicat Soc.—49, Cromwell-road, South 
Kensington, S.W.7. Lecture by Prof. W. Schmidt, Vienna. 
5.30 p.m. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

Dorman, Lone anv Co., Ltd., have now been awarded 
contracts for the Embassy Cinema, Chadwell Heath, and 
cinemas at Southampton, Margate, and Chelmsford. 

THe Enouish Evectric Company has secured a contract 
from the Thames Steam Tug and Lighterage Company for a 
complete oil-electric tug. The tug will be of the barge-handling 
type, will operate on the river Thames, and will be 80ft. 
long. The equipment will consist of two “‘ English Electric ” 
Diesel-generating sets with auxiliary generators, and all the 
necessary engine-room auxiliaries in connection therewith. 
The propelling motor will be capable of developing 400 8.H.P. 
at 100 r.p.m. 

Ruston AND Hornssy, Ltd., Lincoln, inform us that amongst 
contracts recently secured are three six-cylinder, 330 B.H.P. 
engines for the Metropolitan Water Board ; five five-cyvlinder 
engines of 275 B.H.P. and one of 150 B.H.P. for the Rickmans- 
worth and Uxbridge Valley Water Company, and one 400 B.H.P. 
engine for the South Essex Waterworks Company. Othe 
interesting orders are a 300 B.H.P., six-cylinder engine for a 
Cornish quarry, and four eight-cylinder, 600 B.H.P. engines for 
the Canton Government Cotton Mill, and a 300 B.H.P. engine 
for electric lighting duty in the Rajpipla State. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Vickers, Ltd., announce that Mr. Arthur Terence Maxwell, 
@ partner in Glyn Mills and Co., was appointed a director of 
the company at the board meeting held on March 8th. 

THe Cotton Exvecraicat Equipment Company, Highbury, 
informs us that it has acquired the entire business interests, 
stock and plant, &c., of the Albert and J. M. Anderson Manufac- 
turing Company, of 12, Moor-lane, E.C.2. 

Mr. H. Bevt THoMpPsoN, managing director of Sternol, Ltd., 
has for the sixth year in succession been elected to the Grand 
Council and Executive Committee of the Federation of British 
Industries, where he will represent the British oil manufacturers. 


Tue Patent GEAR AND MetTat HarvEeNING Company, Ltd., 
69, Horseferry-road, Westminster, S.W.1, informs us that 
David Brown and Sons, Ltd., have just installed another 
““Shorter’’ process gear-hardening machine to be operated 
under licence from it, 

Mr. L. R. Liroyp, who has been engaged on the sales staff 
of Bradley and Foster, Ltd., Darlaston Blast Furnaces, Darlas- 
ton, has severed his connection with that firm to take up an 
appointment as director and secretary to Hopyard Foundries, 

td., Coseley, Bilston. 

Epwarp G. Hersert, Ltd., Atlas Works, Manchester, 
inform us that they have appointed W. L. James and Co., 
Ltd., 9, Park-place, Cardiff, to represent them in South Wales 
and the West of England for the whole range of their products, 
including British-built Olsen testing machines. 








LAUNCHES AND TRIAL TRIPS. 


Steet Motor BarcGe ; built by Henry Scarr, Ltd., Hessle, 
near Hull, to the order of Leeds owners ; dimensions, 76ft. 8in. 
by 15ft. 84in. by 7ft. 6in.; to carry cargo between Hull and 
West Riding. Engines, 90 H.P. McLaren-Benz Diese! oil engine ; 
trial trip, recent. 

Lecu, single-screw steamer; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Polsko Brytyjskie 
Tow, Okretowe, S.A. of Gdynia, Poland; dimensions, 292ft. 
by 40ft.; to carry passengers and cargo. Engines, triple-expan- 
sion : constructed by the builders : trial trip, March 7th. 








LeGav PrrraLis.—In response to demand, the Institution of 
Chemical Engineers has decided to re-issue the paper on “ Legal 
Pitfalls for the Chemical Engineer,” by Messrs. J. Davidson 
Pratt and G. S. W. Marlow, in the form of a pamphlet at 3s. each. 

InstTiruTion or Mrninc ENGInEERs.—Thursday, Friday, and 
Saturday, July 5th, 6th, and 7th, had been announced as the 
provisional dates for the summer meeting of the Institution ot 
Mining Engineers. It has, however, been found necessary to 
change these dates to Thursday, Friday, and Saturday, July 
12th, 13th, and 14th (at Buxton). 

L.M.S. AprointMENTS,—The following appointments in 
the chief civil engineer’s department have been approved by 
the directors of the L.M.S. Railway :—Mr. J. N. Peck, assistant 
to divisional engineer, Manchester, to bo district engineer, 
Blackburn; Mr. J. Elliott, assistant to district engineer, 
Barrow, to be assistant to divisional engineer, Manchester ; 
Mr. F. Tiffany, assistant to district engineer, Manchester 
(Exchange), to be assistant to district engineer, Barrow ; and 
Mr. C. M. A. Whitehouse, chief draughtsman, Manchester 
(Exchange), to be assistant to district engineer, Manchester 
(Exchange ). 
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A Seven-Day Journal 


The Lagny Railway Disaster. 


THE official report upon the causes of the Lagny 
railway disaster which occurred on the night of 
December 23rd last, should settle the doubts that 
exist regarding the efficiency of the signalling systems 
on the French railways. That report has now been 
completed, but its conclusions have not yet been made 
public. They were, however, presumably known to the 
Minister of Public Works, Monsieur Flandin, when he 
replied to the debate in the Chamber of Deputies last 
week on the responsibilities for the catastrophe and 
the measures being taken to ensure safe travelling. 
Monsieur Flandin had himself previously made a 
personal inquiry during an inspection of the railway 
section between Paris and Lagny. He concluded that 
the disaster could not be attributed to special causes, 
but to “a coneatenation of tragic circumstances.” 
Nevertheless, he is not satisfied with the signalling 
system. Energised ramps with contacts under loco- 
motives offer, he says, doubtful security, and record- 
ing instruments, like the Flamand, which should be 
regarded merely as a means of control, too often 
create a false sense of safety. The Superior Railway 
Council is examining proposals to install a new auto- 
matic block system on 2750 miles of railway, and 
experiments are to be continued with the American 
‘cab signal,’’ the cost of which, Monsieur Flandin 
explained, appears almost prohibitive. As regards 
steel coaches, 8500 of them would be needed to make 
up all the express trains, each costing nearly half a 
million franes, and the increased weight introduces 
new factors in the traffic problem. At present there 
are only 3000 steel coaches on the railways. The 
expense involved in carrying out the plans proposed 
to ensure absolute safety, if it be attainable, would 
be so enormous as to be beyond the country’s financial 
resources, but a considerable expenditure is to be made 
in enlarging the train marshalling depét of the Est 
Company in Paris, doubling the tracks at the prin- 
cipal stations, and generally doing what is necessary 
to avoid the holding up of trains. 


The F.B.I. and Taxation. 


On Tuesday, March 20th, a representative deputa- 
tion from the Federation of British Industries, led 
by the President, Lieut.-Gene al Sir George 
MacDonogh, waited upon the Chancellor of the 
Exchequer to put forward the views of the Federation 
with regard to taxation and industry. In his state- 
ment Sir George said that the deputation wished 
to concentrate the weight of its representations on 
the great importance of a substantial reduction in 
income tax. The direct taxpayer had, he pointed 
out, borne without complaint during the past years 
of stress a héavy burden of income tax and surtax, 
and, in addition, had loyally suffered a considerable 
reduction in income by supporting the Conversion 
Loan Scheme. There were now some signs of improv- 
ing trade, and industry, he suggested, should be given 
every encouragement and facility to expand and 
develop manufacture. Further, it should be given 
the opportunity to save out of its own earnings 
sufficient to enable it to take full advantage of trade 
recovery, and so to develop its undertakings as to 
be in a position to lessen the hardship of unemploy- 
ment by providing work at remunerative wages, 
which was the only real solution of the unemployment 
problem. Mr. Neville Chamberlain, in reply, stated 
that he would give careful consideration to the 
representations made. The revenue returns up to 
Saturday last showed a surplus of £22,000,000, 
which is expected to reach £30,000,000 before the 
close of the financial year. 


Mechanical Stokers at Sea. 


On Monday last, March 19th, Major William Gregson 
delivered the Graduates’ Annual Lecture at the Insti- 
tution of Mechanical Engineers, taking as his subject 
the ‘‘ Application of Mechanical Stoking to Marine 
Boilers.” It was an admirable discourse worthy 
of a far larger audience than that which listened to 
it. Amongst the points insisted on by the lecturer 
was the impossibility of using ordinary land-type 
stokers in ships. They were not robust enough for 
the rough and tumble of.a boiler-room at sea. But 
the necessity for greater strength meant, generally, 
greater size and greater weight. Shipowners objected 
to both, and the designer was obliged to fit the equip- 
ment into limited space and to keep it as light as 
possible. Owing to its bulk the necessary apparatus 
could not be applied in Scotch boilers, but many 
examples of successful use in marine water-tube 
boilers were described and illustrated. It was 
interesting to observe that, as far as this country is 
concerned, more progressiveness has been shown by 
companies running Channel and similar services than 
by companies owning ocean-going ships, the Canadian 
Pacific alone having so far adopted mechanical coal 
firing. By figures and tables Major Gregson showed 
that with modernised boiler plant, including mech- 
anical stokers, higher steam and air pressures, super- 
heaters, and air heaters, the boiler efficiency could be 
raised from an average of not much more than 60 per 


sures in the neighbourhood of 450 lb., a consumption 
of 1 lb. of coal per shaft horse-power-hour could be 
counted upon. Owing to the limited head room in 
most ships, the problem of ash removal is frequently 
difficult, and drawings showing the arrangement of 
ashing doors were exhibited. In view of recent 
developments, and the demand for high duties, there 
is rather more anxiety about brickwork than there 
used to be, and in a few ships Bailey water walls have 
been fitted. Major Gregson concluded his lecture 
with a few words in support of coal firing for commer- 
cial ships sailing under the British flag. 


The World Unemployment Position. 


IN a review of the world position of employment, 
published in the Ministry of Labour Gazette on Monday 
last, March 19th, it is shown that there was a marked 
improvement in employment in England and in 
Germany during last year. The average number of 
unemployed persons registered at employment 
exchanges was, for Great Britain and Northern 
Ireland, 2,813,000 in 1932, which fell to 2,588,000 
in 1933, while the respective figures for Germany 
were 5,580,000 and 4,733,000. A small decrease in 
the number of unemployed was shown in the case of 
France, but in Holland, Italy, Austria, Switzerland, 
and Czechoslovakia there were slight increases. 
Taking the percentages of unemployed among work- 
people insured against unemployment, or members of 
trade unions, for the years 1932 and 1933, the figures 
for Great Britain were 22-1 and 19-9 per cent. There 
were small reductions in the percentages for America, 
Belgium, and Denmark, also for the Dominions of 
Canada and the Australian Commonwealth. Com- 
paring the 1933 figures with those of 1929, Great 
Britain showed a smaller decline in employment than 
any other leading country. 


London Traffic Control. 

WITH a view to avoiding as far as possible con- 
gestion of traffic at the Bank, one of the most com- 
plicated systems of automatic traffic control will 
shortly be installed. Work will soon be begun on the 
stretches of roadway between the Mansion House 
Station and the Bank, on which “ electromatic” signals 
are to be installed, while a beginning has already 
been made at St. Martin’s-le-Grand with the object 
of relieving congestion in Cheapside, St. Paul’s 
Churchyard, Newgate-street, and the neighbouring 
thoroughfares. In all cases the separate units will be 
designed to work independently until traffic reaches 
a certain density. At this point the traffic will come 
under the direction of an automatic master controller, 
which will arrange the flow of vehicles to fit in with 
conditions throughout the area controlled by it. 
As in the case of the signals already installed at 
Holborn Circus, which will shortly be put into 
operation, special provision has been made for the 
safety of pedestrians. There are definite periods 
during which the traffic will be held up in order to 
allow pedestrians to cross from point to point. The 
Holborn Borough Council, also, has recently invited 
tenders for the installation of vehicle-actuated signals 
at a number of important junctions in its area. 


A German Railcar Programme. 


Ln the course of a speech made by Dr. Dorpmiiller, 
Director-General of the German State Railways, at 
the Berlin Motor Show last week, reference was made 
to the increasing application of the heavy oil engine to 
railway traction. Dr. Dorpmiiller confirmed the 
report that the German railways have ordered a 
number of express railcars, which will be put into 
service during the middle of next year on twenty- 
three main lines with a total length of 9271 kiloms., 
or nearly 5600 miles. They are to have a designed 
seating capacity of about 180. With reference to the 
powering of such cars, Dr. Dorpmiiller stated that 
accumulator cars had been abandoned. Oil engine 
builders, he said, had increased the power output of 
suitable units up to 400 B.H.P. per engine, of which 
there were two on the “ Flying Hamburger,” giving 
a maximum speed of 100 m.p.h. Anew type of express 
railcar, however, with supercharged Maybach twelve- 
cylinder units will have two 600 B.H.P. units, giving 
a total output of 1200 B.H.P. The average running 
speed of the fastest trains, which is now 69-5 kiloms. 
per hour, or 43 m.p.h., is to be put up to 102-5 kiloms. 
per hour, or 64 m.p.h. The new programme provides 
for the building of over forty fast railcars. 


Naval and Mercantile Launches. 


THE past week has been noteworthy for the launch 
of several interesting naval and mercantile vessels. On 
Thursday, March 15th, there was launched from the 
Naval Construction Works of Vickers-Armstrongs, 
Ltd., at Barrow-in-Furness, H.M. Submarine 
‘“‘ Clyde,” a sister vessel to the H.M.S. ‘“‘ Thames.” 
On Friday, March 16th, H.M. Submarine “ Sealion,”’ 
of the improved ‘“‘ Swordfish’ class, was launched 
from Cammell Laird and Co.’s Birkenhead yard. 
She has a length of 187ft., with a breadth of 24ft., 
and a standard displacement of 640 tons on a 10ft. 6in. 
draught, the submerged displacement being 935 
tons. Her 1550 B.H.P. oil engines are designed for 
a full-power trial speed of about 13? knots. On 
Monday, March 19th, the new destroyer H.M.S. 


an advanced state of construction, and is the first 
British destroyer to carry a tripod mast. Her 36,000. 
8.H.P., twin-screw geared turbines and oil-fired 
boilers have been constructed by the Wallsend 
Slipway and Engineering Company, Ltd. On 
Thursday, March 15th, Swan, Hunter and Wigham 
Richardson, Ltd., launched from the Neptune yard 
the twin-screw cross-Channel train ferry “ Twicken- 
ham Ferry,’ one of three ships for the Southern Rail- 
way Company’s Dover-Dunkerque service. The 
machinery is being constructed by the Parsons Marine 
Steam Turbine Company, Ltd., Wallsend-on Tyne, 
while the boilers, which will be Taylor stoker-fired, 
are being built by Yarrow and Co., Ltd., of Scotstoun, 
Glasgow. The new ships have been designed and 
are being built under the general direction of Sir 
Westcott Abell to the highest standards of the Board 
of Trade and Lloyd’s Register of Shipping. 


The Beama Annual Meeting. 


THE annual meeting of the British Electrical and 
Allied Manufacturers’ Association was held on 
Thursday, March 15th. The chairman of the Council, 
Mr. M. J. Railing, presided, and stated that the year 
had been one of intense activity on the part of the 
administration, and the customary close touch had 
been maintained with all kindred associations, 
and with Government departments. The last year 
had, however, not been as satisfactory for the 
electrical industry as had been hoped, especially 
on the heavy engineering side. As the annual 
report clearly pointed out, the completion of the 
grid work had severely hit the individual manufac- 
turer, both with regard to heavy electrical and heavy 
mechanical plant. There were, however, definite 
signs of betterment, not, perhaps, of the world’s 
condition, but of conditions within the British 
Empire, and of conditions within the electrical 
industry. The low-tension side of the industry 
had already shown definite signs of improvement, 
and with regard to that section there was no doubt 
that the improvement would be maintained. On 
the heavy engineering side, there were also signs of 
improvement, though the time-lag in the response 
to improvement in the economic condition of the 
country as a whole was naturally very much greater. 
In concluding his speech, Mr. Railing said that 
much good had been done by welding together the 
relationships within the Association, and by making 
them stronger than they were some years ago. 
He urged all members of the Association to make up 
their minds to work even more closely as a team, 
to pull together to solve their difficulties, and to 
present a united front to all outside forces. 


Gottlieb Daimler. 


On Saturday, March 17th, which marked the 
birth, one hundred years ago, of Gottlieb Daimler, 
one of the early German pioneers of the internal 
combustion engine, the Wiirtemberg section of the 
Verein Deutscher Ingenieure arranged a centenary 
celebration. In Stuttgart a memorial address was 
given, and scientific and technical papers were read. 
On the same day a memorial tablet was unveiled 
in the house in which Daimler was born in Schorndorf, 
while a wreath was laid before a bust of him at the 
Motor Showin Berlin. Daimler, who died on March 7th, 
1900, took out his first engine patent on December 
16th, 1883, and two years later he ran the trials of 
a vehicle propelled by a 900 r.p.m. spirit engine. ‘In 
1872 he joined the firm of Otto and Langen, which, 
at a later date, became the Gas Motoren Fabric 
Deutz A.G., near Cologne. Ten years later Daimler 
set up a small experimental workshop at Cannstatt 
with Wilhelm Maybach, his colleague, where the 
first Daimler engines were produced. In France they 
were taken up by Panhard and Levassor, while 
Daimler himself founded the Daimler Motoren 
Gesellschaft, with which he was connected in an 
active and advisory capacity until his death. In 
1902 the V.D.I. placed a memorial bearing a medallion 
of Daimler in the gardens at Cannstatt. 


Combined Marine Steam Engine. 


On Saturday, March 17th, official sea trials took 
place off the river Tyne of the cargo steamer 
‘** Adderstone,” which has been re-engined by 
White’s Marine Engineering Company, Ltd., Heb- 
burn-on-Tyne, and equipped with an arrangement 
of the ‘‘ White’ patented combined steam engine 
and turbine, taking steam at 200 lb. pressure and 
620 deg. Fah. superheat from oil-fired cylindrical 
boilers. The speed trials were carried out in squally 
weather with some fog. The ship, which has a 
length of 400ft., with a beam of 52ft., has a dead- 
weight-carrying capacity of about 7700 tons, on a 
draught of 25ft. 4in. During the trials the machinery 
was run at all speeds from zero up to 300 r.p.m- 
for the reciprocating engines, with a turbine speed 
of 3000 r.p.m. We are informed that it operated 
silently, efficiently, and without vibration under all 
trial conditions. With a total horse-power of 1800 
to 1860, and a propeller speed of about 75 r.p.m., a 
mean speed of 11:56 knots was recorded. The 
steam consumption of the main engine was 7:8 lb. 
per I.H.P. hour, and the fuel consumption worked 
out to 0-7 Ib. of oil per I.H.P. hour for all purposes, 
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cent. to round about 80 per cent., and that with pres- 


Wigham Richardson’s Wallsend yard. She is in 


which is equivalent to a coal consumption of 1 Ib. 
per I.H.P. hour for all purposes. 
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THE 25,000-KW TuRBO-GENERATOR FOR CHICAGO. 


.OTEWORTHY as were the successive advances in 
1‘ the size of turbines since Mr. Parsons recovered the 
rights to his patents in 1894, it is probable that no 
single step called for so great an engineering courage 
as that required to undertake the construction of a 
turbo-generator of 25,000-kW capacity in 1912. 
How great this step was, both as regards size and 
economy, will be realised from the diagram repro- 
dueed in Fig. 73, which shows the progress up to 
that time. The advance from the 350-kW machines 
of Manchester-square in 1894 to the famous Elberfeld 
sets of 1000 kW in 1900 was sufficiently great to 
strike the imagination, and although by 1912 machines 
of 6000-kW capacity were running at Lots-road and 
Randfontein, few engineers would have dared to 
proceed directly from units of this size to a machine 
of more than four times the output. Nevertheless, 
in that year the Commonwealth Edison Company of 
Chicago decided to install a 25,000-kW turbo-generator 
in their Fisk-street power station if a machine of 
such a capacity could be obtained. Sir Charles 
Parsons undertook its construction, and, furthermore, 
guaranteed an efficiency which would create a new 
record in steam consumption. The signing of such a 
contract showed a remarkable confidence on both 
sides. This confidence was fully justified by the 
results, for not only did the machine fulfil the highest 
anticipations of its designer, but it has served its 
owners well and faithfully for more than twenty 
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A.—100 kW, tested by Professor Ewing. Actual result: 
Stop valve pressure, 103 lb.; superheat, 56 deg. Fah.; vacuum, 
27-6in. (bar., 30in.). First condensing machine. 

B.—1000 kW, City of Elberfeld. Actual result: Stop valve 
pressure, 140 1b.; superheat, 20 deg. Fah.; vacuum, 28-47in. 
(bar., 30in.). 

C.—4000 kW, Newcastle-on-Tyne Electric Supply Company, 
Carville power station. Actual result: Stop valve pressure, 
200 Ib.; superheat, 120 deg. Fah.; vacuum, 29-04in. (bar., 
30in.). 

D.—25,000 kW, Commonwealth Edison Company, Chicago. 
Guarantee ; Stop valve pressure, 200lb.; superheat, 200 deg. 
Fah.; vacuum, 29in. (bar., 30in.). 


FIG. 73—PROGRESS IN OUTPUT AND CONSUMPTION 
years. It is, indeed, still in service, and has earned 


from its operators the friendly title of ‘‘ Old Relli- 
ability.” 


The machine in question was specified to give a| 


continuous output of 25,000 kW at 0-95 power factor, 
the alternator generating three-phase current at 
4500 volts and at a frequency of 25 cycles per second. 
The unit was designed to run at 750 revolutions per 
minute, the same speed as had been adopted for the 
Sydney machines of 1908, in which as much as 
5000 kW was generated in a single cylinder. To 
develop 25,000 kW, the Chicago machine was 
designed with two cylinders arranged in tandem, a 
practice which had been adopted in two previous large 
advances in size, namely, the Elberfeld and the 
Lots-road turbines. A new feature of the Chicago 
design, however, was the use of a tandem design in 
conjunction with a double-flow low-pressure cylinder. 
This constituted a notable step in design, for it 
marked the beginning of a practice which is now 
universally adopted in all large turbines of whatever 
type. The construction is clearly shown in the 
sectional drawing, Fig. 76. 

The high-pressure cylinder was of the single-flow 
type, with three diameters of drum each balanced 
by its corresponding dummy piston. The cylinder 


was of cast steel, except for the part surrounding the- 


last ten blade rows, which was of cast iron, as the 
temperature and pressure of the steam were both 
very moderate at this point. The rotor was of forged 
steel, the shaft at the high-pressure end being integral 
with the forging, while that at the other end was 
shrunk into and bolted tothe drum. The rotor carried 





979 


March 16th). 


forty-six rows of blades, increasing in length from 
2-75in. to 6:5in. by six steps, the mean blade dia- 
meter increasing at the same time from 4lin. to 
71-5in. The blades were of drawn copper where 
subjected to the action of superheated steam, and 
of drawn brass elsewhere. They were caulked 
separatedly, along with their distance pieces, into 
the grooves cut for them, and all were thinned to a 
sharp edge at the tips, so that the latter would be 
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FiG. 74—GOVERNOR GEAR OF 


worn down without damage to the machine in case 
any accidental contact occurred when running. 
This device of thinning the tips of the blades, intro- 
duced in 1905, simple as it was, was an invention of 
remarkable value, for it allowed finer running clear- 
ances to be adopted with safety. It has been charac- 
teristic of reaction blading until the present time, 
being universally used except when superseded, in the 
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supported near each end by flexible mild stee! 
diaphragms carried on the shaft. The drum could 
thus expand and contract in length relatively to the 
shaft according to its temperature, without setting 
up dangerous stresses or becoming loose. The drum 
carried altogether forty-eight rows of blading, 
varying in length from 2-75in. to 19in. As in the 
case of the high-pressure rotor, all blades were 
caulked individually into place and were thinned 
at their tips. The steam was led to the low-pressure 
cylinder by a pair of 30in. diameter pipes. It entered 
the cylinder at a pressure of about 25 lb. absolute, 
and then divided, half passing to one end of the 
cylinder through twenty-four rows of moving blades, 
and the other half similarly passing to the other end 
through another twenty-four rows of moving blades. 
The two flows eventually re-united and entered the 
condenser through a single rectangular orifice 21ft. 
long by 12ft. wide. The casing of the low-pressure 
cylinder was built up of six castings, two forming 
the upper half and four the lower half. The weight 
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of the complete casing was about 150 tons. 

The governor gear, illustrated in Fig. 74, was, as 
will be seen, generally similar to that adopted for 
the 6000 kW Lots-road machines, with the exception 
that the emergency governor of the Chicago turbine 
was carried on @ separate spindle, this design rendering 
it quite independent of the main governor and per- 
mitting the duplication of the oil pumps beneath. 
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FIG. 75—SECTION THROUGH STEAM CHEST 


case of high-pressure blading, by the principle of 
** end-tightening.”’ 

The high-pressure cylinder was designed to develop 
almost half the total output of the turbine. Its 
rotor was coupled rigidly to that of the low-pressure 
cylinder by flanges forged solid with their respective 
shafts. The low-pressure rotor comprised a drum 
1lft. 6-25in. long, 86in. external diameter and 24#in. 
thick. This was mounted on a central cast steel 
spider wheel having tangential arms, and was 





Steam re-setting gear was provided for the emergency 
valve, the admission of steam above the piston on 
the spindle of the valve causing the latter to open 
against the action of the closing spring. In addition 
to the ordinary emergency governor, an independent 
mechanical overspeed tripping governor was fitted 
at the end of the turbine shaft, so that the turbine 
would be automatically shut down in the event of 
overspeed, even though the worm gear or the other 
governors should fail. 
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FiG. 76--LONGITUDINAL SECTIONAL ARRANGEMENT OF TURBINE, ALTERNATOR, AND CONDENSER 





The steam chest, together with the emergency 
stop valve, main governor valve, and overload valve, 
is shown in section in Fig. 75. The emergency 
valve, at the left-hand side in the illustration, was 
of the mushroom type, and could be tripped not 
only by either of the emergency governors, but also 
by an operator on the engine-room floor. The main 
governor valve was kept in its open or raised position 
when the turbine was running by the steam pressure 
at A under the spring-loaded piston in the relay 
cylinder. The space A was connected to the main 
steam chest by the needle valve B. The pressure in 
A was regulated by the position of the relay piston 
C, which was controlled by the governor. If the speed 
of the machine tended to increase, owing to a fall 
in the load, the piston C was raised thus opening 
the port D, and allowing the steam in space A to 
escape into the exhaust E. The valve was then 
lowered by the action of the spring, and the supply 
of steam to the turbine consequently reduced. The 
steam escaping from E passed to the glands, where it 
served as sealing steam. 

All parts of the governor valve gear were kept in 
a state of continual motion by means of a cam on 
the governor spindle, which caused a continual smal! 
oscillation of the relay piston C. The pressure in A 
was thus kept fluctuating about a mean value, with 
the consequence that the valve was always “ alive ”’ 
and ready to respond instantly to changes in load. 

The automatic overload valve, at the right-hand 
side, was designed to pass steam directly to the second 
‘expansion ”’ of the turbine blading, thereby increasing 
the pressure at that point, and so enabling the machine 
to carry an overload. To render the action of the 
valve automatic, the space F under the piston was 
in communication with the first stage of the turbine, 
while the space G above the piston carried the boiler 
pressure. The valve was thus held closed until the 
steam pressure at the entrance to the turbine blading 
rose sufficiently to cause the valve to open, this 
action being helped by the spring. As soon, therefore, 
as the turbine was carrying its full load and the 
pressure in F had risen to the corresponding value, the 
valve commenced to open, and thus to admit full pres- 
sure steam to the second “‘ expansion ”’ of the machine. 
The purpose of the needle valve at H was to damp 
out any little fluctuations that might exist in the 
steam pressure at the first stage. The governing gear 
was guaranteed to maintain the turbine speed within 
3 per cent. at all loads from zero to 25,000 kW, 
and not to permit a greater momentary variation 
than 5 per cent. when full load was suddenly thrown 
off or on. The emergency governor shut off steam 
entirely in the case of an overspeed of 12 per cent. 

A photograph of this famous turbine, showing the 
governor gear and valves, is reproduced in Fig. 81, 
page 304. Fig. 82 shows the appearance of the 
machine with the covers removed, while Figs. 77 
and 78 give a good idea of the construction and 
appearance of the high-pressure rotor and the low- 
pressure cylinder respectively. 

The condenser shell was of riveted steel plate 
construction, and was veritably a boilermaker’s 
job. It was stiffened externally by circumferential 
angles, the interior being as smooth as possible in 
order to oppose the minimum of resistance to the 
steam flow. The construction of a condenser shell 
in this fashion was a novelty, at any rate, so far as 
land practice was concerned, but a cast iron shell 
of such dimensions, even though built in sections, 
would have been out of the question on the grounds 
of weight alone. The only cast iron used in the 
construction was for the water boxes and the sagging 
plates. The tubes of brass’ were of lin. external 
diameter, and provided a total cooling surface of 
39,300 square feet. The circulating water made two 
passes and left by a branch 48in. diameter. The 
condenser was bolted solidly to the exhaust branches 
of the low-pressure cylinder of the turbine, no 
expansion joint being fitted. Its weight was partly 
taken by eight strong helical springs arranged beneath 
feet provided on the shell for the purpose. An 
interesting feature of the condenser is a screen of 
tubes the same size as the condenser tubes, lin. 
external dia., placed horizontally across the whole of 
the upper opening through which the exhaust steam 
has to pass before reaching the cooling surface. 
The condensate was pumped through ‘these tubes, 
with the object of raising its temperature as nearly 
as possible to that of the exhaust steam. The idea 
seems curious in the light of modern practice, in 
which the condensate is withdrawn at the full steam 
temperature ; but it must be remembered that at the 
time in question the regenerative condenser had not 
been thought of. Indeed, some makers made special 
arrangements for cooling the condensate as much as 
possible by maintaining it at such a level in the 
condenser that it drowned a number of the lower 
tubes. The object of getting the condensate at the 
lowest possible temperature was to reduce the tem- 
perature of the air and other gases drawn off with it, 
and thus to facilitate the work of the air pump. 
In due course the inefficiency of the practice caused 
its abandonment. The means adopted in the Chicago 
condenser to restore the condensate temperature 
to that of the exhaust steam show an appreciation 
of correct principles, and foreshadow to some extent 
the later development of feed heating by partially 
expanded steam. 

A cross section through the alternator is reproduced 





296 





THE ENGINEER 





Marcu 23, 1934 








in Fig. 79. The rated capacity of the machine was 
25,000 kW at 750 r.p.m., three-phase current being 
generated at 4500 volts and 25 cycles. The casing 


machine exceeded that of the air by more than 70 deg. 
Fah. when running continuously at a load of 
25,000 kW. Excitation was effected at 250 volts by 
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FIG. 77—HIGH-PRESSURE ROTOR 


of cast iron was made in four pieces, two of them 
permanently bolted together forming the top half, 
and two the bottom half. The core was divided along 
the horizontal centre line, so that the whole stator 
could be shipped in two pieces, the windings being 
also divided to allow this to be done. The weight 
of the bottom half of the stator, packed for shipment, 
weighed 60 tons. The stator core was 92in. long with 
a bore diameter of 75in., and each half weighed 











FIG. 78—LOW-PRESSURE CYLINDER 


112,000 lb. without windings. The core carried 
eighty-four conductor bars, one per slot ; the slots, 
which were completely closed, measured 4$in. 
by 1#;in. 

The rotor was built up of thirty-two forged steel 
discs mounted on four projections machined from a 
solid forged steel shaft. The overall length of the shaft 
was about 30ft., and the greatest diameter 3ft. 6in. 
The coils were wound on formers, and hydraulically 











5 


Fic. 79--CROSS SECTION THROUGH ALTERNATOR 


pressed into their slots, leatheroid insulation being 
used. They were secured by brass keys. The finished 
rotor had a diameter of 74in., and a pole face length 
ot 7it. 6fin. It weighed 110,000 Ib., and was carried 
on two bearings, each 18in. diameter by 48in. long. 
Ventilation of the alternator was assured by a separate 
motor-driven fan, delivering 80,000 cubic feet of 
air per minute and 3-5in. water gauge. Under 





such conditions the temperature of no part of the 


a shunt-wound, self-exciting dynamo mounted on 


the end of the shaft. 
EFFICIENCY OF THE CHICAGO MACHINE. 


The fact that an efficiency higher than any yet 
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Fic. 80--TEST RESULTS OF CHICAGO MACHINE 


attained had been guaranteed for the Chicago turbo- 
alternator has already been alluded to. The figures 
actually attained were substantially better even than 





those guaranteed, and constituted a notable record in 
economy. The specified conditions under which the 
set had to operate were :—Steam pressure, 200 lb. 
per square inch gauge pressure at stop valve; tem- 
perature of steam at stop valve, 588 deg. Fah.; and 
temperature of cooling water, 60 deg. Fah. Under 
such conditions C. A. Parsons and Co., Ltd., guar- 
anteed that with a vacuum of 29in. in the con- 
denser, the steam consumption at the economical 
load of 20,000 kW would not exceed 11-25 Ib. per 
kWh. At three-quarter load and at the maximum 
rated capacity of 25,000 kW, the consumption would 
not exceed 11-65 lb. per kW, while at half-load the 
consumption was not to be greater than 12-5 lb. 
per kW. The firm, moreover, undertook to pay a 
penalty of £500 for every one-fifth of a pound of 
steam per kWh by which the economical consumption 
of 11-25lb. should be exceeded, the purchasers 
agreeing also to pay a corresponding bonus for every 
similar decrease in consumption. 

As may be expected, the machine was tested with 
extreme care by the consulting engineers of the 
Chicago Edison Company, namely, Messrs. Sargent 
and Lundy, of Chicago, and Messrs. Merz and 
McLellan, of London. The official tests were carried 
out during June, 1914, and showed a steam con- 
sumption, corrected to the specified conditions, of 
only 10-45 lb. per kWh at 20,000 kW. This corre- 
sponds to an efticiency ratio of 77-15 per cent. and 
a thermal efficiency of 25-68 per cent. Further tests 
were carried out in March and November, 1918. 
These showed that after four years’ service the steam 
consumption of the machine was actually slightly 
less than when the official trials were made, and 
afforded conclusive evidence that a well-designed 
reaction turbine suffers no deterioration in efficiency 
owing to use. 

Altogether ten different tests were made at loads 
varying from 10,000 kW to 21,227 kW and their 
excellent consistency, as well as the improvement on 
the guarantees, is shown graphically in Fig. 80. The 
actual test figures at about the economical load are 
given in Table VII below, the lowness of the vacuum. 
and of the steam temperature influencing the apparent 
test results adversely. Making the proper correction 
for the steam conditions which prevailed at the time 
of the tests,’so that the figures shall represent the 
results under the specified conditions of pressure, 
temperature, and vacuum, the performance of the 
unit at its most economical load is given in Table VIT1I. 


-Test Results of 25,000-k W Chicago Turbine. 


June, 1914 Nov., 1918 
20,060 21,227 


TABLE VII. 


Date - 
Load, kW 
Stop valve press. (gauge), 
Ib. paper: Re 192 202-4 
Stop valve temperature, 
degieeh. .. .. S 
Vacuum, barometer 3(in. 
Pounds steam per kWh 


539-38 
28°35 
11-70 


TaBie VIII.—-Results Corrected to Specified Test Conditions. 


Nov., 1918 
20,000 


June, 1914 

20,000 
10-45 
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25°68 
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Efficiency ratio 3 
Overall thermal efficiency 
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The Institute of Metals. 


No. III. 
(Concluded from page 278, March 16th.) 


HE meeting was resumed on Thursday morning, 
March 8th, the President, Dr. Harold Moore, 
again presiding. 
SILVER-BERYLLIUM ALLOYS. 

Mr. H. A. Sloman presented a paper entitled 
* Alloys of Silver and Beryllium,” in which new 
tarnish-resisting alloys containing very small quan- 
tities of beryllium are described. 

The discussion was opened by Dr. R. 8S. Hutton, 
who said that the subject of tarnish-resisting silver 
alloys was naturally of immense importance to the 
world, and the first person who came along with a 
thoroughly satisfactory silver of that nature would 
find an enormous field of application. At the same 
time the problem from the industrial point of view 
was not at all an easy one. In the first place, silver- 
smiths would require to be thoroughly satisfied that 
they could recommend such an alloy and that they 
would not be faced in a very short time with some- 
thing else. That, of course, had relation to the stocks 
of silverware now held. Even when a thoroughly 
satisfactory tarnish-resisting silver alloy was found, 
the problem of existing stocks had to be faced, and 
it would probably be a little time before such an 
alloy could be universally adopted. Another aspect 
was that any such tarnish-resisting alloy must not 
interfere in any way with the tone and colour, which 
was the great virtue of sterling silver goods. There 
were also many points connected with the workability 
of the material, which would have to be investigated, 
and that aspect had heen dismissed in a very brief 
paragraph in the paper, The processes of raising 





and chasing silverware were very delicate operations, 
and called:for very special workability of the material, 
and many previous attempts at producing tarnish- 
resisting silver had failed on that account. For all 
these reasons, the silver trade would naturally demand 
a very complete investigation before it would even 
proceed to test such a material under production 
conditions. Finally, Dr. Hutton said he understood 
that the new material was covered by a British 
patent, but there was a previous British patent by 
Mr. Cooper, who had found that 3 per cent. to 5 per 
cent. of beryllium by weight rendered silver immune 
to the action of sulphur compounds. He gathered 
that the new patent achieved the same object with a 
very much smaller addition of beryllium. 

Captain R. H. Atkinson, who said he had been 
working at the production of a tarnish-resisting silver 
by palladium and rhodium plating, also commented 
on the extreme conservatism of the silver goods 
manufacturers. The very careful adjustment of the 
whiteness of silver was most important, and from the 
silversmith’s point of view platinum was described 
as ‘‘ black.” Frankly, he did not think the finish of 
the author’s specimens would convince the silver- 
smiths, although it was felt in the trade that a 
tarnish-resisting silver was just ‘‘ round the corner.” 

Dr. C. J. Smithells spoke of the difficulty of anneal- 
ing silver so that it remained bright, and he asked 
whether beryllium silver was better from that point 
of view. Was it so much more resistant to tarnish 
that the problem of bright annealing would be 
simplified. Could that material be annealed in air ? 
As regards the suggestion that the existing stocks 





Marcu 23, 1934 


THE ENGINEER 


297 








would hold back the adoption of a tarnish-resisting 
silver, Dr. Smithells suggested that that should not be 
taken too seriously. Very little progress would be 
made in any direction if new ideas were held back for 
such a reason, and in any case a new material of that 
nature would be taken up gradually, and he believed 
that existing stocks would have been disposed of long 
before all silversmiths had taken up this new idea. 

Dr. Hutton, interposing, said that actually silver- 
smiths were looking eagerly for a tarnish-resisting 
silver, but owing to the high cost of the workmanship 
put into the manufacture of silverware the manu- 
facturers would require to be absolutely certain they 
had something which would satisfactorily replace 
sterling silver before they took it up. 

Mr. W. H. J. Vernon said that cadmium had the 
effect of increasing tarnish-resistance, and it also 
increased the hardness of the material, but it seemed 
that beryllium had an even greater effect in both 
respects. 

Dr. C. H. Desch remarked that the research had 
been carried out under the direction of a Special 
Committee of the Metallurgy Research Board. The 
work had been going on for a good many years, and 
the results had not given satisfaction from the 
technical point of view, although they were interest- 
ing scientifically. In Germany vast sums had been 
spent on the development of beryllium, but with 
extremely small results, and the work here was now 
being abandoned by the Metallurgy Research Board. 
The more recent work, however, had shown greater 
possibilities, and it was now felt that the silver trade 
should contribute towards the cost. His own view 
was that the preliminary work already done was 
sufficiently satisfactory to warrant the belief that the 
expenditure of money by the trade in carrying the 


research further might repay itself. At the same | 


time, it was thought that it was not for the National 
Physical Laboratory, without support from the 
industry, to continue the work. 

Mr. Sloman, in his reply to the discussion, said the 
fact that the work had been definitely cut short was 
the answer to most of the points mentioned by Dr. 
Hutton. The results were obtained with a very much 
less percentage of beryllium than was the case under 
the Cooper patent. If the percentage of beryllium 
was increased to 1, it was present as a primary, and 
therefore it was not possible to get a mirror finish. 
He was unable to say whether low beryllium tarnish- 
resisting silver could be annealed in air, but from 
some work that had been done in vacuo he doubted 
whether the material could be annealed in air and 
remain completely untarnished. 


Sanp Cast ALUMINIUM. 


A paper on “Transverse Tests of Sand Cast 
Aluminium Alloy Bars,” by Mr. C. E. Phillips and 
Mr. J. D. Grogan, was next discussed. This paper 
describes an investigation carried out to determine 
the value of the transverse test in the measurement 
of the ductility of alloys of low elongation. From the 
results obtained, the transverse test does not seem to 
yield any information concerning ductility which is 
not obtained equally readily from the tensile test 
when a high degree of accuracy of measurement is 
available; in fact, the tensile test appears to be 
preferable to the bend test. 

Dr. A. G. C. Gwyer, remarking that the paper had 
achieved a negative result, said the tests and curves 
indicated conclusively that the transverse testing of 
cast aluminium alloys in the range mentioned pre- 
sented no value or advantage over the tensile test. 

Mr. G. Meikle differed from Dr. Gwyer in thinking 
that the transverse test would be no good whatever 
from the specification point of view, and said he 
believed the transverse bending test was easier to 
carry out, and would be more reliable from that point 
of view. The authors had shown that ductility, as 
indicated by the bending test, was comparable with 
the ductility shown by the tensile test, and it would 
be interesting to have their opinion on the point, 
because he understood that work was originally 
suggested at a meeting of a Committee of the British 
Standards Institution when the question of aircraft 
light alloy was discussed, and it was thought advis- 
able to go to a bending test for ductility rather than 
a tensile test, as was done in the case of cast iron. 
Perhaps the results would be different with a 12in. 
test bar, as in the case of cast iron. 

The President said that the paper had proved very 
conclusively that the bending test was not very suit- 
able, at any rate for aluminium alloys, but the doubt 
that remained in his mind was why that type of test 
should be unsuitable inasmuch as it was used so very 
largely for cast iron. 

Mr. Grogan, replying to the discussion, said there 
were two types of deformation which came in, viz., 
plastic deformation (with which that work was con- 
cerned) and elastic deformation (which intruded 
itself really during the test). In the case of the 
tensile test, that deformation was not seriously 
affected by scale. If the test piece was doubled, the 
elastic deformation was doubled, and any change in 
the test piece did not alter the elastic deformation 
in any way. In the case of the transverse test, the 
position was very different, and he believed, although 
at the moment he did not remember the exact figures, 
that the elastic deformation at fracture was propor- 
tional to the cube of the length. The cross-sectional 
area was an important factor in the elastic deforma- 





tion, «.e., by using the bend test it was possible, by 
choosing or altering the dimensions, to alter very 
appreciably the total deflection measured at frac- 
ture. That did not mean that the plastic deforma- 
tion, in which the authors had been interested, was 
also altered, but it did mean that to obtain the plastic 
deformation from the total deformation, a very much 
bigger correction had to be applied, or might have to 
be applied, in the bend test than in the tensile test, 
and the view of the authors was that it was better to 
increase the accuracy of measurement than to increase 
the dimensions of the measurement and at the same 
time increase the percentage of correction that had 
to be applied to the total deformation to give the 
plastic deformation. 

The President asked Mr. Grogan whether he would 
express an opinion on the question whether the 
transverse bending test itself was likely to be any 
use for any purpose, and whether there was any use 
at all in retaining it. 

Mr. Grogan said any opinions he might express 
would be obiter dicta of his own. So far as alumi- 
nium bar was concerned, it was difficult to cast a bar 
longer than 8in., ‘and that introduced expense in 
preparing the test piece, and where those concerned 
were not prepared to equip themselves to make tests 
of high accuracy, the bending test might—he could 
not say more than “ might ’—have value compared 
with the tensile test piece. If the measurements were 
sufficiently accurately made, he felt that the tensile 
test piece was the one to go for all the time. 

“The Constitution of Copper-Iron-Silicon Alloys,” 
by Professor D. Hanson and Dr. E. G. West, was the 
next paper presented. The official summary runs as 


follows :-— 
COPPER-IRON-SILICON ALLOYS. 

The constitution has been examined of alloys containing up 
to 8 per cent. of iron and 8 per cent. of silicon. The solubility 
of iron in copper is decreased by the presence of silicon. Over 
the greater portion of the range of compositions examined, iron 
exists in the alloys as such, containing only a small amount of 
silicon and copper in solution ; its solubility in the solid state 
decreases rapidly with fall of temperature, and becomes very 
small below 700 deg. Cent. Within certain ranges of composi- 
tion, iron and silicon combine to form another constituent, 
probably FeSi, which forms a series of alloys with the a solid 
solution. FeSi also appears to form systems of alloys with the 
alpha, beta, gamma, delta, and epsilon constituents of the 
copper-silicon series. The shape of the liquidus and solidus 
curves has been determined, and the changes occurring in the 
system during the process of cooling from the liquid state have 
been indicated. The constitution of the alloys suggests the 
possibility of modifying their mechanical properties by heat 
treatment. 


Mr. EK. H. Bucknall said that as far as he was aware 
there was no case of a ternary alloy which age- 
hardened by the separation of the pure metal or the 
alpha solid solution of that metal. That state of 
affairs occurred in binary systems, but in the ternary 
case a more complex separation phase was necessary 
before the ageing occurred. 

Mr. A. J. Murphy said he always had to bear in 
mind the commercial exploitation of cuprous alloys, 
and, speaking of the possibility of obtaining increas- 
ingly useful properties from cast alloys, pointed out 
the success with which heat treatment was applied 
to forged materials, showing a diminution of the 
solid solubility in the alpha phase with fall of tem- 
perature, but added that we were rarely given equally 
complete information as to the sequence of events 
in the cast material when the same treatment was 
applied. He knew there were other grounds for 
doubting the possibility of that heat treatment being 
equally applicable to the alloys dealt with in the 
paper, but it would be useful to know whether those 
alloys were sluggish in the rate at which homogeneity 
was obtained on annealing at what might be called 
the solution or higher temperature, or whether they 
were rather speedy in that respect. 

Dr. C. 8. Smith (Canada) said he had carried alloys 
up to 1610 deg. Cent. without any sign of separation 
at all. There was no liquid field. 

Dr. E. Voce said he had recently made a few alloys 
in a high-frequency furnace at high temperatures, 
the alloys containing 50 : 50 copper and iron, and had 
found no true evidence of two liquids anywhere. 

Dr. Hanson, replying to the discussion, said there 
was no literature on the two liquid layer question, 
but there was a great deal of conflicting evidence. 
The principal aim of the paper concerned changes of 
solubility. The authors knew that, with changes in 
solubility, some iron constituent occurred during 
cooling of alloys of this type, and they had set out 
primarily to determine those changes. They claimed 
to have succeeded in showing where the solubility 
changed, and they must leave it to others to follow 
that up, having indicated the right lines to work on. 
As to the degree of improvement, it was difficult for 
him to say. The preliminary experiments showed the 
increase in strength to be rather small. The same 
thing had been found in other work dealing with 
iron-copper alloys, but the system was worth explor- 
ing much more fully than the authors had been able 
to do. Now that the basic information was available, 
it was the function of industry to pursue the matter in 
those directions. The alloys were rather sluggish at 
high temperatures, and the annealing times must be 
prolonged ; 4m addition, segregation must, if possible, 
be prevented during the casting, because over a 
certain region there was a marked tendency for the 
primary crystals to segregate during cooling, but in 
determining the solidus it had been found that once 





homogeneity had been obtained diffusion was fairly 
quick, provided it did not involve the diffusion of 
iron and silicon together for a considerable distance 
through the alloy. 

The final paper read was one on “‘ Transformations 
in the Copper-Palladium Alloys,” by Mr. R. Taylor, 
on which there was no discussion. Other papers 
presented to the meeting but not discussed were 
““ The. Malleability of Nickel and of Monel Metal,” 
by Owen W. Ellis (Toronto), and ‘‘ Alloys of Magne- 
sium Research, Part I.,”’ by Dr. J. L. Haughton and 
Ronald J. M. Payne. 

The President, in bringing the meeting to a close, 
made some general comments with regard to the 
change of method of publication of the papers, the 
reduction of the number of papers, and the fact that 
certain speakers had been invited to open certain 
discussions. He claimed that the results had justified 
the changes in question, and in that connection he 
asked members to take the trouble to let the Council 
know their opinions of the various changes, which 
at the moment could be regarded as experimental, 
although personally he did not believe there would 
be a reversion to the previous policy in the matters 
he had mentioned. 








The Faraday Lecture.* 





THE Engineer and the Free Electron formed the 
subject of the Faraday Lecture, delivered by Mr. 
C. C. Paterson before the Institution of Electrical 
Engineers on Thursday, March 15th. The science of 
electrical engineering, the lecturer explained, was 
born again when physicists showed how electricity 
could be liberated from metal. Few people used to 
think of it other than confined in metal or some other 
material, but whilst it was true that this imprisoned 
state of electricity was still the most valuable servant 
of mankind, when liberated electricity displayed 
potentialities of which no one had dreamed in the 
more pedestrian period which preceded the present 
century, and, in fact, ran on until the war. After 
Sir J. J. Thompson’s discovery of the electron in 
1897, electricity had no longer to be studied and 
thought of in the mass. One of the first to be struck 
by Thompson’s new theories and experiments was 
Sir Ambrose Fleming, who became one of the pioneers 
of free electron engineering. 

The wireless valve had the power of manipulating 
the electron stream. Another device which liberated 
electrons and rendered them free of the materials in 
which they normally congregate was the photo- 
electric cell, which, unlike the valve, liberated elec- 
trons from a sensitised cold surface when exposed to 
light. Although the number of electrons was ex- 
tremely small, amplifying valves magnified their 
numbers and their exact fluctuations to almost any 
extent, and with the highest precision. The cells 
were used to the fullest extent of their possibilities 
in the reproduction of talking films, and they were 
also the key to television. In the latest devices con- 
nected with television, photo-electric cells had to 
receive over 300,000 impulses in every second; in 
other words, light was turned on to the cell for only 
1/300,000th of a second. The cell accurately 
responded and emitted electrons, and was imme- 
diately ready to receive a new light impulse and emit 
more electrons, even when the impulses occurred 
at the rate mentioned. Photo-electric cells were 
used for switching on lights at dusk or on a railway 
train entering a tunnel, for the automatic counting 
of packages or individuals passing a certain point, and 
for the automatic control of steel rolling mills through 
the agency of the light from the red-hot metal. 
This free electron device could, in fact, be used to do 
practically everything automatically which man now 
does by virtue of what he sees. 

Until a few years ago the electric lighting engineer 
had little but the electric filament lamp with which 
to work, but recent investigations had shown that 
brilliant lighting effects could be obtained by releas- 
ing electrons from a hot electrode and allowing them 
to do what they like with the gases and vapours in 
the bulb through which they shoot with enormous 
velocities. The effects were the result of emotional 
encounters between electrons and gas atoms under the 
specially prepared conditions of the glass bulbs and 
tubes. It was not surprising that with the electrons 
travelling at the rate of 6,000,000 miles per hour that 
bright effects were produced. This manifestation 
was observed by physicists many years ago, and 
had sometimes been utilised, but with the under- 
standing which physics had given the engineer of 
the way that electrons can extract light from gases 
and vapours, lamps had been devised capable of 
yielding several times more light for a given amount 
of electricity consumed than that obtainable with 
filament lamps. Thus the free electron also opened 
up @ new vista in the field of electric lighting. But 
in order to obtain those high efficiencies it was neces- 
sary to discover how to open the door to let the elec- 
trons out in the most effective way and how to make 
them play in the most effective manner on the gases 
in the bulb. 

The post-war period had exhibited a wonderful 
growth of colour lighting at night in the main streets 
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of our large cities, and if the effects were not always 
beautiful they were at least cheerful. The tubes of 
coloured light were produced by applying high voltages 
to them. These high voltages coaxed the electrodes 
out of the two metal electrods in the tube, and 
although the stream between the electrodes was 
not copious, it sufficed for display and advertising 
signs, for which an unduly high brilliancy was un- 
desirable. In the case of a neon tube, the yield was 
about 1 candle per squere inch. If, however, the 
electrodes took the form of red hot material, a copious 
flow of electrons could be produced at low voltages, 
and the brightness of the tube was increased to 10 
candles per square inch. Unfortunately, the auxiliary 
apparatus hitherto required was considerable, but 
lighting units composed of such lamps were com- 
mercial, although their use was probably limited to 
coloured floodlighting. By illuminating grass with 
green light and red-brick buildings with red light, 
their natural colours were brought out at night in a 
way which was not possible with white light. Experi- 
ments with such tubes led to other advances. 

It was realised that if suitable conditions could be 
found for passing electrons through certain vapours, 
such as sodium, enormous yields of light should be 
possible. But the sodium vapour had to be very hot, 
and at the high temperature necessary it was very 
corrosive. Research on special glasses had therefore 
been necessary in order to find a glass which would 
resist the action of the vapour. The researches had 
led to satisfactory results, and lamps had been pro- 





duced which showed an initial efficiency of three to 
four times that of the present filament lamps. The 
light from the sodium lamp, however, was such a 
poor yellow that at present it could only be used for 
the lighting of arterial roads, on which esthetic con- 
siderations could be ignored. But study of the sodium 
lamp had led to further advances. If only sodium 
atoms were put in the path of the electrons there was 
little prospect of obtaining light other than that 
characteristic of sodium, but there were other gases 
and vapours, each capable of emitting its own 
characteristic hue when acted upon by the electron 
stream. Whilst some were intrinsically efficient, 
but had a bad colour, others had a good colour but 
gave little light for the electricity they consumed. 
Only a few were possible. Each gas or vapour re- 
quired its own conditions which had to be discovered 
by research and by the development of materials 
appropriate to each. 

To make any lamp practicable it had to be simple. 
In one of the latest discharge tubes using mercury 
vapour as one of the gases for the electrons to act 
upon, the filament transformers and starting coils 
were entirely eliminated. The lamp gave well over 
twice the light of existing filament lamps for the same 
amount of electricity consumed. The rating was 
400 watts, which gave as much light as the ordinary 
1000-watt lamps, and although the colour was 
deficient in red it was sufficiently good for many out- 
door purposes, and the lamps were being adopted on 
a considerable scale for lighting streets. 








Institution of Naval Architects. 


No. 


jay Spring Meetings of the Institution opened in 
the Lecture Theatre of the Royal Society of Arts, 
18, John-street, Adelphi, London, W.C.2, on Wednes- 
day morning, March 21st, the chair being taken by the 
President, the Right Hon. Lord Stonehaven. The 
improved outlook in the shipbuilding and marine 
engineering industry was reflected in the’ larger 
attendance. 


ANNUAL REPORTS AND ACCOUNTS. 


The secretary, Mr. R. W. Dana, presented the 
annual report of the Council for 1933. In it it is 
stated that the membership of the Institution 
suffered from the continued depression in shipbuild- 
ing and marine engineering. The total number on the 
roll of membership is now 2567, compared with 2649 
for 1933 and 2712 for the preceding year. The hope 
is expressed that the recent signs of revival of orders 
may lead to an increase in membership. Appro- 
priate reference is made to the severe loss which the 
Institution has suffered in the death during the 
past year of prominent Vice-presidents, Honorary 
Members, Members of Council, and members. 

The Council has elected as Honorary Vice-president 
Sir Thomas Bell in recognition of his long and valu- 
able services on the Council. In response to a 
suggestion from members resident abroad, the 
Council has nominated, both in the Dominions and 
in foreign countries, Honorary Corresponding Mem- 
bers in order to further the interests of the Institu- 
tion in the districts in which they reside, and encourage 
suitable candidates to come up for election. A list 
of some sixty members so selected is appended to 
the report. 

William Froude Laboratory.—The work carried out 
at the William Froude Laboratory has increased, 
in consequence of a revival of interest in shipbuilding, 
and also owing to the completion of the new tank for 
high-speed work which has increased the facilities 
available for research and private tests. The Lithgow 
Propeller Tunnel, which is nearly completed, will, 
it is hoped, be available for propeller testing this 
year. The Advisory Committee, whose report con- 
tains full details of the work carried out at the tank, 
is making its annual appeal for contributions to the 
Research Fund. The Council strongly urges the 
members of the Institution to use their influence with 
shipbuilding and other firms to contribute liberally 
to this fund. 

Finance.—The audited accounts of the Institution 
and of the various funds which the Council administers 
shows that while the revenue has naturally suffered 
from the reduction in the number of members, the 
expenditure is still well within the total of the receipts, 
and the financial situation is sound. 

The Account and Financial Statement was pre- 
sented by Sir Charles L. Sanders, Acting Treasurer, 
and paid a tribute to Mr. A. Dansie’s work in this 
respect. 

The result of the ballot for the election of Members 
of Council was as follows :—Vice-President, A. E. 
Doxford. Members of Council, J. L. Adam, John 
Austin, G. W. Barr, John T. Batey, Eng. Rear- 
Admiral R. Beeman, John Black. Dr. 8. F. 
Dorey, Sterry B. Freeman, W. H. McMenemey, 
W. R. G. Whiting. Associate Members of Council, 
Professor G. A. R. Callender, Robert Clark, Sir 
Charles Sanders. 

Summer Meeting.—Arrangements are being made 





to hold a Summer Meeting in London on July 10th 
to 13th, when a Conference of tank superintendents 
from the establishments engaged in ship resistance 
and propulsion problems in various countries will be 
held. 

Gold Medal and Premium.—The gold medal for 
the past year was awarded to Eng.-Captain S. R. 
Dight, R.N., for his paper, ‘ Naval Water-tube 
Boilers: Experiments and Shop Trials”; and the 
premium to Mr. G. Hughes, B.Sc., Ph.D., for his paper, 
“* The Effect of Wind on Ship Performance.” 

The number of candidates for National Certificates 
in Naval Architecture were :—England and Wales, 
four higher and twenty-three ordinary; Scotland, 
one higher and fourteen ordinary. 

The Duke of Northumberland Prize was awarded 
to Mr. Alexander Stewart, of Sunderland Technical 
College, on the results of the examinations for Higher 
Certificates in Naval Architecture. 

After the completion of the routine business Lord 
Stonehaven read the following address. 


THE PRESIDENT’s ADDRESS. 


The losses which the Institution has suffered by 
the death of some of its most distinguished members 
during the past year have been exceptional They 
have been referred to in some detail in the Annual 
Report, and I do not propose to recapitulate the list 
of those who have now passed on to the wider life 
beyond, but I should like to offer a personal tribute 
to the memory of one who did such incomparable 
work over a long span of years in the develop- 
ment of naval architecture in general and of this 
Institution in particular, I refer to the late Sir John 
Biles, whose genial figure was such a constant re- 
minder to us that long years of zealous work do not 
of necessity impair the brilliant faculties of intellect 
which are the mainspring of progress. He was, in 
the truest sense, an ornament to his profession, and 
his many contributions to our ‘“ Transactions,’’ 
whether in the form of papers or speeches, have 
been of inestimable value in placing on record results 
of experiment and experience, and in helping to 
elucidate the difficult problems which arise in the 
design and construction of ships and their engines. 

But in deploring the loss of those who have passed 
away we must not overlook the fact that the younger 
generations are marching forward, and that the 
vacancies created in our ranks should be filled by 
those who hope to follow worthily in the footsteps of 
their predecessors. Our Institution offers oppor- 
tunity to all to make their contributions to the sum 
of human knowledge in our special branch of science. 

The bad times through which the shipbuilding 
industry has been passing have, nevertheless, seen 
noteworthy developments, both in ship construction 
and in engine design. New forms of hull, of stem, of 
stern, and of midship sections, and water lines, based 
on theoretical considerations and practical experi- 
ence, and fortified by experimental results on models 
tested in tanks, have made their appearance. They 
are making their presence felt in much the same way 
as ladies’ fashions alter the outward and visible 
appearance of their wearers from one year to the 
next, but whereas the latter are based on zxsthetic 
grounds, or sometimes it would seem on the caprice 
of the dress designer, the shipbuilder bases his changes 
on more solid ground, namely, the influence of scien- 
tific research upon industrial processes. 





High-speed skimming boats have broken fresh 
records by leaps and bounds, methods of ship con- 
struction have been widely influenced by the intro- 
duction of welding to a far greater extent than was 
formerly thought possible, and no new device which 
can tend to simplify construction or reduce skin 
friction or form-resistance is thought too unimportant 
to discard without careful investigation and practical 
test. The pursuit of the ideal form is followed more 
keenly than ever now that small percentage reduc- 
tions in resistance represent in the aggregate large 
savings in coal or oil fuel bills. Our engineers have 
been no less active than our naval architects. 
Economies have been effected by improvements in 
engine design, both reciprocating and turbine; the 
increase in steam pressures, the extended use of super- 
heat, and the development of turbo-electric propul- 
sion. The competition between the various systems 
of propulsion goes on more keenly than ever, and the 
adaptation of methods successfully used in land 
installations to the requirements of marine service 
has led to promising developments. The difficult 
questions of how far improvements in economy of 
fuel can justify heavier initial outlay, and to what 
extent reliability in service should offset a sacrifice 
of efficiency, are still left for the distracted shipowner 
to decide. He is constantly faced with an embarras 
du choix amid a multitude of counsellors whose 
advocacy of their particular form of propulsion may 
be influenced by their training or environment. But 
the fact remains that notable improvements have been 
effected, and the ship of to-day, whether tramp or 
liner, can justify the policy of replacement on 
economic grounds. 

It was recently stated that 8000 tons of cargo 
could be carried 7000 miles at 10 knots speed for £300 


| worth of coal, and the opinion was expressed that the 


cost of transport within the British Empire would be 
reduced to one-half of what it was in 1914 if the 
tramp steamer is allowed to develop. 

Progress always has time on her side, for the lay- 
ing-up of ships must inevitably lead to obsolescence, 
and final scrapping, if it becomes impossible to put 
ships into commission again with a reasonable prospect 
of profitable employment. 

To the Department of Scientific and Industrial 
Research, founded in the late Lord Balfour's time, 
our industry owes a debt of gratitude, and the scheme 
of Government assistance in the form of doubling 
the sums raised for research by private initiative has 
proved a sound one, as it tends to stimulate and not 
stifle individual effort. The same cannot be said of 
subsidies which, in effect, must sooner or later pro- 
duce stagnation and deadlock, for, on the one hand, 
they take the form of giving something for nothing 
to the selected industry, and, on the other, they 
tend to paralyse international trade by the introduc- 
tion of artificial barriers, which in the long run can 
only slow down the machinery of international trade, 
upon which the prosperity of the world must ulti- 
mately depend. But there are times in the nation’s 
history—and I venture to think this may be one of 
them—when the introduction of subsidies for par- 
ticwar industries is the only means of retaliation 
against subsidised competition. Dangerous weapons 
are sometimes needed in commercial as in other forms 
of warfare. The various aspects of this question, as 
it affects the shipping and shipbuilding interests of 
this country, two of our most important key indus- 
tries, have formed the subject of long and patient 
investigation by the Chamber of Shipping and other 
bodies, and the Government have been approached 
from influential quarters to help the industry to obtain 
redress in its unequal struggle against subsidised foreign 
competition. I believe that the time has come when, 
just as Free Trade principles have had to be aban- 
doned in favour of moderate tarifis, so the resistance 
to subsidies must give way before the pressing needs 
of the moment. As the ultimate effects of such a 
policy come to be recognised by Continental and 
other nations, we may eventually see a desire to return 
to more norma] conditions, and we should then be in 
@ position of having something to bargain with, so 
that our commercial balance may be maintained. 

The decision of the Government to furnish the 
necessary financial assistance to the Cunard and 
White Star merger to enable them to proceed with 
the completion of the giant passenger ship—if this 
be a correct description of that very large vessel—and 
to take steps for a similar ship to be laid down in the 
near future, will have been weleomed whole-heartedly 
by the shipbuilding community, Whatever opinions 
we may entertain as to the ultimate usefulness of 
such very large ships, it is evident that, having 
embarked on this task, and sunk a large amount ot 
capital in the undertaking, having regard also to the 
competition of similar ships in foreign service, and. 
to the abnormal unemployment in our shipyards, 
the wisest course is to complete the work to which 
we had set our hands, and to maintain our prestige 
on the ocean routes by possessing ships no less 
commodious, speedy, and secure, than those of our 
foreign competitors. 

Other important orders have been placed by the 
leading shipping lines—the P. and O., Orient, New 
Zealand, Anglo-Saxon Oil Company, &e¢.—-so that 
our Empire communications will be supplied in the 
near future with vessels of an up-to-date character, 
capable of showing our flag to advantage in the 
furthest as well as the nearest of the Seven Seas. 
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It now remains to provide in future Navy Esti- 
mates that measure of security for these mercantile 
vessels which their importance to our trade routes 
demands. It cannot be too often repeated that on 
the security of our trade routes depends the safety 
of the nation, both in peace and. war. 

There are some fundamental points to be remem- 
bered in this connection, As regards the construction 
of battleships we are limited by the terms of the 
Treaty of Washington, and as regards cruisers by 
those of the Treaty of London. A general reference 
to both these treaties, which was made by the First 
Lord in the speech in which he presented the Naval 
Estimates to the House of Commons on the 12th of 
this month, has a vital bearing on this subject. Sir 
Bolton said : 


“ This country has made tremendous reductions 
in her armaments in trying to bring about a general 
limitation. People may argue whether that was 
done rightly or wrongly, but we have done it, and 
we are still pursuing that end. We have not given 
up hope, we are still trying, and I think the House 
will agree with me that it would be quite impos- 
sible greatly to extend our cruiser programme this 
year, on the eve of the Naval Conference, and on 
the assumption, and only on the assumption, that 
that Conference is going to break down.” 


This year we are laying down a generous third of 
the total cruiser tonnage which we are entitled to 
lay down in the years ’34, °35 and °36, Our building 
programme, as the First Lord stated, is in accord- 
ance with the carefully considered Admiralty policy 
of replacement, a policy which is designed to pursue 
a steady annual programme, and he added that to 
depart from that steady programme would create 
many difficulties, the two chief of which would be the 
question of manning and the inability to take advan- 
tage of the latest development in any ship design. 

The arrangements made under both the Treaty of 
Washington and the Treaty of London come to an 
end in 1936. Next year the nations concerned will 
assemble to discuss the arrangements which will take 
their place, 

As a layman, all that I think I can usefully say in 
that respect is that I fervently hope, and feel that 
there is every reason to believe, that when that time 
comes the vital interests of the nation—for they are, 
indeed, vital—will still be in the competent hands of 
the present Board of Admiralty, for I think that there 
is practically universal agreement that we have never 
had a better one. 

But, after all is said and done, a ship remains what 
it always has been, one of the. most baffling and 
fascinating problems set for the ingenuity of man. 
How in the space of one short furlong—or very 
much less, as the case may be—he shall design a 
vessel that shall ride the waves and weather the storm 
in safety, that shall accommodate passengers and 
crew in their hundreds, or even thousands, with all 
their attendant necessities of food and drink, clothing, 
and luggage, cater for their exercise and entertain- 
ment, see to their heating, lighting, and ventilation, 
supply their baths and washing arrangements and 
medical comforts, is, indeed, a problem. And he 
must design this little floating city complete in itself, 
able at the single word of command to follow her 
appointed track across the oceans, or leave it at 
will, finding her way in fog, rain, or wind, through the 
narrow defiles of unseen reefs. He must arrange for 
her safety without impairing her efficiency, provide 
boats and belts for passengers and crews without 
cluttering her decks unduly, and her cargo must be 
stowed in airy holds, safe from the danger of fire, or 
of damp, with means to load and unload rapidly and 
cheaply. And, as if that was not enough to tax the 
ingenuity of man, the ship designer must do all these 
things in such a way and within such a limit of cost 
that when his boat is in being she shall be economical 
to run and earn good dividends for hungry share- 
holders! If that is not a problem to tax the ingenuity 
of man, set me another ! 

(To be continued.) 








Rapip moving of a complete wireless transmitting 
station was accomplished when the Marconi broadcasting 
station at Belgrade was dismantled, transported to a new 
site, re-erected, and tested within five days at the end of 
last month. The old Radio-Belgrade was situated in the 
centre of the city, and it was decided for technical reasons 

-particularly to secure a more efficient aerial system— 
to move the entire transmitting plant into the country. 
For this p se a site was chosen some time ago at 
Makis, 10 kiloms. from Belgrade, where the necessary 
buildings were erected, together with a new aerial system 
carried by two 100-m, insulated steel towers, as described 
in THE Enoryeezr of March 9th, 1934. 

AUTOMATIC production, by the use of electricity for heat 
and motive power, is well exemplified by a new machine 
for making a new waterproof fabric, in the plant of 
Rubberized Fabrics, Inc., Kansas City, says the Electrical 
World. Six motors, the largest being 2 H,P., are used to 
drive the machine. Each of the eight large steel drums is 
equipped with two 500-watt strip heaters and an auto- 
matic temperature controller. Silk cloth, travelling over 
rollers, is impregnated with liquid rubber, dried in a first 
drying chamber, washed in a water tank, dried in a second 
drying chamber, coated with mica dust or talc (depending 
on the finish desired) in a dusting box, tempered by 
passing over electrically heated tempering rolls, brushed 
in the finishing chamber, and rolled on to rolls at the end 
of the machine. 








Water Pollution Research. 


Tue Department of Scientific and Industrial Research 
has recently issued Technical Paper No. 4 of the Water 
Pollution Research Board. It is entitled “The Action 
of Water on Lead, with Special Reference to the Suppl 
of Drinking Water: Summary of Existing Know: th 
It has been prepared by H. Ingleson, M.A., D.Phil., and 
is, a8 usual, obtainable from agents of His Majesty’s 
Stationery Office, The price is 2s, net. We reprint below 
the summary with which the Report concludes. 


INTRODUCTORY. 


Lead piping has been employed for many centuries as a 
convenient method of conveying ing water to con- 
sumers and with many supplies this is not attended by any 
difficulty or drawbacks. In certain instances, however, 
the water acts to a slight extent on the metal and ig thereby 
contaminated, In many cases outbreaks of water plumbism 
have suddenly occurred in districts where the water has 
been delivered under much the same conditions for years. 
The reasons why such waters suddenly begin to attack 
the piping to a dangerous extent and why other waters 
never give rise to the slightest trouble have been the 
subject of much investigation. Many water authorities 
keep a regular check on the lead content of the water 
obtained from consumers’ taps to ensure that it does not 
exceed some arbitrary limit, but there is much difference 
of opinion concerning the lead content of water which can 
be regularly consumed without danger to health. 


Leap CoNTENT OF DRINKING WATER. 


Any water delivered through lead pipes may be expected 
to contain lead even after the pipes have long been in use, 
although the amounts present are in many cages so minute 
that they can be regarded as of no practical significance. 
It is possible that the intake of lead from other sources 
by consumers may exceed the traces derived from some 
drinking waters. Certain authors consider that any trace 
of lead, however small, indicates a potential danger and 
should preclude the use of lead pipes with the water, The 
real difficulty arises when the lead content is between, 
say, 1-0 and 0-1 parts per million. According to some 
investigators, 0-3 to 0-5 p.p.m. represents the limit of 
safety and 0-5 to 1-0 p.pan. constitutes gross contamina. 
tion. Others consider that 0-1 p.p.m. should not be 
exceeded, The views expressed show considerable diver- 
gence and it is often stated that any attempt to fix a limit 
is useless, Nevertheless, an authority whose main avail, 
able supply is one which acts on the metal must, for 
practical purposes, decide upon some working limit based 
on experience. Much of the uncertainty is due to the 
difficulty of obtaining accurate data of the lead content 
of water consumed and to personal idiosyncrasy and 
susceptibility of the consumers. 


DIAaGNosIs OF PLUMBISM. 


Plumbism, whether due to occupational conditions or to 
lead in water, is often difficult to detect, especially in 
mild cases. During outbreaks of water plumbism it is 
common to find only one or two members of a household 
affected, Different symptoms have from time to time 
been congidered as criteria, but even the detection of lead 
in excreta cannot of itself be taken as proving that a 
person is suffering or likely to suffer from lead poisoning. 
Lead is, in fact, @ normal constituent of excreta and urine 
and its presence is undoubtedly associated with the wide- 
spread use of lead and its compounds. 


PROTECTION OF CONSUMERS AGAINST WATER PLUMBISM, 


When an outbreak of plumbism occurs the authority 
supplying the water usually recommends the adoption of 
either or both of the following measures :—(1)-Displace- 
ment of stagnant water in the pipes before using any for 
drinking purposes; (2) the use A prion form of filter to 
remove lead. These precautions are only of temporary 
value, until a permanent remedy is found. 

In certain cases replacement of lead service pipes by 
iron or copper is practicable, but in others iron and copper 
are attacked by the water. Enamelled iron has been 
suggested as an alternative. Tin pipes with lead sheaths 
are generally satisfactory substitutes for lead when 
properly fitted with brass couplings to hold the flanged 
ends together. Sweated joint should not be used with 
this type of pipe. Tin washed pipes are considered 
unsatisfactory by most investigators, The deposition of 
any artificial coatings by solutions used to fill the pipes are 
likely to be unsatisfactory, as preliminary cleaning of the 
metal walls while the pipe remains in position is practically 
impossible, and the solvent action of the water may 
gradually remove such protective coating. 

If the lead piping is not replaced it is better to modify 
the water so as to reduce its action on the metal, The 
methods of modifying the water at the works usually aim 
at increasing the carbonate hardness or the silica content 
and a decreasing acidity by addition of alkali or removal of 
carbon dioxide. Steps are frequently taken also to prevent 
the presence of excessive quantities of dissolved oxygen. 

Opinion is divided as to the relative merits of raising the 
pHi by the addition of definite quantities of lime water, 
chalk, soda or silicate mechanically and by passing the 
water through beds of marble or limestone. The mech- 
anical addition of the correct dose, it is argued, requires 
more skilled supervision than neutralisation by 
through marble or limestone, It is, however, saver 
stated that slime deposits readily form on the of 
the marble or limestone and thus interfere with proper 
treatment of the water. Calcined magnesite was formerly 
used in place of marble in a few instances, but its use was 
discontinued owing to deposition of slime. Recently the 
method has been revived as marking an advance upon 
treatment with marble. 

Addition of silica, by passage of the water through 
siliceous material, such as flint or by addition of silicate of 
soda, is an old method of treatment. Silicate of soda 
appears to prevent action on lead, but it is not certain 
whether this is due to a rise in p H or to the added silica, 


Errects oF WATERS ON LEAD. 


Lead determinations in the water of an area where 
plumbism is suspected are not generally of much value in 








attempts to fix the permissible limit of lead content, 
since the samples are often taken after and not during the 
period when lead absorption was occurring. In addition, 
so many factors, apart from the condition of the pipe and 
the properties of the water, affect the amount of lead with- 
drawn in a sample of water from a service pipe that com- 
parable values are difficult to obtain, The period of 
stagnation of the water before sampling, the nature of the 
lead compound produced, the shape, size, and density of 
the particles if suspended, the rate of sampling, the slope 
of the pipe and the position of the tap relative to the pipe, 
all have an important influence on the proportion to the 
total corrosion product withdrawn with the sample. 
Pressure and temperature exert an influence by affecting 
the rate of separation of bubbles of gas on the walls of the 
pipe. 

, See has shown that in some cases samples after 
prolonged stagnation actually contain smaller amounts of 
lead than when shorter contact is allowed. The length of 
service pipe has been thought to influence the lead con- 
tent of samples, but it is not always possible to trace any 
relation between length of pipes in houses in a given 
district and the lead in the samples of water. Samples 
from short pipes have in some cases given greater and in 
some cases smaller amounts than from long pipes. Some 
pipes give between three and nine times the amount given 
by others of the same length. Two consumers with 
apparently similar supplies might thus be receiving very 
different amounts of lead in their water. 

Many laboratory methods have been devised to avoid 
the difficulties arising from the uncontrolled factors met 
with in practice. Attempts have been made to obtain a 
reproducible metal ace by treatment with acid, 
cleaning with abrasives, polishing, scraping, and turning 
strips in a lathe. Lead has been used in the form of pipe 
or pipe sections, thick sheet, foil, wire and shot, and in 
each case certain advantages have been claimed. Com- 
paratively little is known about the effect of different 
methods of cleaning upon the results subsequently 
obtained. 

With lengths of over lft. of lead pipe the chief difficulty 
is to clean the bore so that the same type of surface can 
always be obtained. According to the procedure some- 
times adopted when a sample of water is withdrawn air 
replaces it and aeration of the moist tube takes place ; 
this is liable to influence the next experiment made in the 
tube. Short lengths capable of being properly cleaned 
may not enclose a sufficient volume of water to enable the 
effect of only slight action to be determined. Some 
workers who have dealt only with a particular water have 
devised a method of * seasoning ” the piping to avoid the 
difficulty of cleaning. The chief advantage in using lead 
piping is that it is possible to arrange that the ratio of 
surface area to volume of water approximates to conditions 
of normal supply. If, in addition, the pressure of the mains 
can be applied, then uncertainty arising from loss of dis- 
solved gases can be partially avoided. 

Two methods in which the water being tested flows 
through a tube packed with lead have been devised. In 
one the metal is in the form of a long thin ribbon turned 
off on a lathe, whilst lead shot is used in the other. It 
seems probable that the lead shot will be covered by a 
skin of oxide formed during preparation. Many experi- 
menters have immersed the metal in the form of sheet, 
foil, pipe, or wire in water contained in glass vessels. In 
some cases free access of air is allowed. In long experi- 
ments the possible action of water on the glass has to be 
considered and also the fact that glass, once attacked, is 
not in the same condition to resist further attack. The 
area of lead surface to volume of liquid needs careful 
control if the results are to be compared with those 
obtained in lead pipes. 

In many cases the analytical methods used to determine 
lead in samples of contaminated water have not been such 
as to prevent interference by iron and.other metals or in 
some cases by suspended or colloidal matter. The only 
satisfactory methods, unless the quantity to be deter- 

i is sufficient to allow of gravimetric analysis, seem 
to be those in which the metal is isolated as some suitable 
compound and its solution in distilled water is compared 
with standard solutions also in distilled water. 


AcTION OF WATER ON Luap. 


In attempts to ascertain the specific actions of sub- 
stances contained in natural waters, various substances 
have been added to distilled water for examination. Much 
of the disagreement which has arisen is probably due to 
marked differences in the samples of distilled water 
employed. According to the best experimental evidence, 
pure gas-free distilled water has no solvent action on pure 
lead even after prolonged contact. 

The behaviour of distilled water containing dissolved 
oxygen and-carbon dioxide towards lead seems to dépend 
on the relative concentrations of these gases. It is 

erally agreed that calcium bicarbonate can protect 
under certain conditions. 

The action of water on lead has been associated with 
physical and chemical heterogeneity, Allotropic modifica- 
tions of the metal have been reported, but the evidence for 
their existence is conflicting. The modification reported 
by Heller is probably the residual metal after removal by 
nitric acid of the intercrystalline impurities. Practically 
nothing is known of the effects of metallic impurities on the 
behaviour of lead in water. The effect of water on a 
sample of lead is markedly influenced by previous mech- 
anical treatment of the sample. 

Acid waters obtained from moorland sources have given 
considerable trouble on. account of their plumbosolvent 
action, Acidity and .plumbosolvent power have been 
associated by some workers as cause and effect, but others 
maintain that they are not necessarily associated. With 
the exception of carbonic acid, the compositions of the 
acidig net so eco in peaty waters are unknown. 


MISCELLANEOUS. 
Brady, in Building Research Technical Paper No. 8, 
summarised the state of knowledge regarding the 
corrosion of lead roofing, the outer walls of piping and lead 
cable sheaths. Leakage of electric current to lead water 
pipes has been held responsible for a few isolated cases of 
lead poisoning. 
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An All-Concrete Laboratory. 


>- 


T West Thurrock, Essex, in the works of the ‘l'unnel 
A Portland Cement Company, Ltd., there has recently 
been erected a new physical and chemical laboratory of 
unusual design. This building is of particular interest 
owing to the fact that every possible part of it—even 
down to desks, shelves, and cupboards—has been con- 
structed in reinforced concrete. It was designed by Sir 
E. Owen Williams, M. Inst. C.E., and the cement for 
the work was supplied by the company itself. 

The building houses all those offices concerned with the 





in the usual manner, ‘The sides of the corridor are filled 
in the same manner, except for the omission of the sills 
and the fact that the concrete wall is at places carried 
to the full height of the passage. 

The roof is of slab construction, and its section may be 
seen in Fig. 8. Its underside is lined with cork. In 
construction 3ft. square slabs of lin. thick cork were 
laid over the centring and the concrete cast directly on 
the cork. It will be observed that the duct over the 
corridor running, as it does, along the centre of the 





FiG. 6—-EXTERNAL VIEW 


testing of the cements produced by the firm. A reference 
to the plan view—Fig. 7—will show that space is provided 
for a slurry testing room, a curing room, a cement testing 
room, chemical and physical laboratories, and a further 
room in which grinding machinery and testing machines 
of various kinds will be situated. There is also a room for 
the chief chemist. Since the air in a cement factory is 
frequently full of dust, it was considered advisable to 
seal the interior of the building completely, ventilating 
it by special ducts through a washing plant. None of the 
windows, therefore, are so made that they can be opened. 
Central heating has also been installed, the room in which 
the boiler is situated being an exception to the rest in that 
louvres in the outer wall allow the entrance of air. 

Further observation of the plan will indicate that the 
building is entirely constructed to a unit dimension of 
1 yard. Thus, the chief chemist’s room is 6 yards by 
4 yards, the dark room 4 yards by 2 yards. The building 
is of one storey, with a flat roof, which is supported 
by uprights 4in. square with a jin. slot, fin. deep running 
vertically up the centre of each face. These uprights are 
placed 1 yard apart. The building thus has a length 
and width between the centres of corner posts of 33 yards 
by 14 yards. In the centre of each end of the building 
there is a doorway, one post being omitted to accommodate 
it. A corridor runs down the centre of the building. It 
is 2 yards in width and is flanked on either side by uprights, 
excepting only for a distance of 6 yards at one end. Here 
there is no corridor, and there are no posts, since the 
grinding machinery room extends from one side of the 
building to the other. Above the corridor, and extending 
beyond its end to the outer wall of the building over the 
grinding machinery room, there is an air duct the shape 
of which may be observed from the cross-sectional view 
of the structure reproduced in Fig. 8. From this duct 
the air is delivered to every room, and the used air is 
returned to the outside atmosphere through other ducts 
beneath the corridor and close to the outer walls. 

The spaces between each post of the outer wall are 
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OF NEW LABORATORY 


building from end to end, forms something in the nature 
of a girder to support the roof. 

In the photograph reproduced in Fig. 4, the arrange- 
ment by which concrete shelves along the sides of the 
building are supported can be seen. An opening just 
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above floor level, and beneath the lowest shelf, allows the 
stale air to escape into ducts beneath the floor. The 
upper face of the top shelf is covered with rubber. A 
general view of the slurry testing room is reproduced in 
Fig. 1.4 The desk to be seen in the foreground is made 
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FiG. 7—PLAN OF LABORATORY 


filled as to the lower part by precast concrete blocks, 
on the tops of which there rest precast concrete sills, the 
whole cemented together. From sill level to the roof the 
intervening space is glazed. Each section of the glass is 
separated from its neighbours by a metal strip of suitable 
section, and fitting at the sides within the vertical slots 
in the faces of the uprights is kept in position by putty 





of reinforced concrete, overlaid as to its surface with 
rubber. The drawers are of steel fitting on to cantilever 
concrete shelves. A detail worthy of notice is the use 
made of the slots in the faces of the uprights to support 
the electrical fittings. The wiring is enclosed in the well- 
known way within a pipe, which is accommodated, with 
the junction boxes, close to the ceiling. It is supported 














by leading the downcoming pipes into the slots of the 
uprights, and cementing over, and the lamps are hung on 


the lower ends of the pipes. In Fig. 2 there is reproduced 
a view of the chemical laboratory. This room is equipped 
with a concrete fume cupboard, which is conspicuous 
in the illustration. The different compartments of this 
affair are separated by glass panels fitted into the slots 











Fic. 9--CONCRETE SHELVES 


of the uprights, and the fumes are withdrawn upwards 
by a fan mounted above and discharged outside the 
building. The general appearance of the hg corridor 
is revealed by another engraving, Fig. ‘ Beneath its 
floor there is an exhaust air duct in which = are accom- 
modated gas mains, drains, and the like. This passage is 
supplied with air from the fresh air duct above through the 
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-CROSS-SECTION THROUGH BUILDING 


louvre to be seen in the ceiling. A view from the slurry test- 
ing room towards the cement testing room is reproduced in 
Fig. 3. The two enclosed spaces on the right are the stores 
and the curing room respectively. The stores is largely 
filled by concrete shelves, which were partly precast 
and partly built up in place. Referring to the last engrav- 
ing, Fig. 9, each shelf slab was precast with a slot along its 
centre. It was then laid upon the top of the vertical 
wall and concreted into place as the wall was built up 
a further stage. The provision of the slot interlocks the 
wall with the shelves it supports. 

An interesting feature that may be noticed before we 
close this account is that on the outside of the building 
at each end above each door, there are two triangular 
projections. These pieces of concrete enclose the ends 
of the reinforcement of the base of the central air duct. 
Owing to their slenderness it was impossible to obtain 
a good bearing for the reinforcement on the tops of the 
uprights without extending it in this manner beyond the 
face of the building. 








A NOTE in the British Russian Gazette and Trade Outlook 
says that in May next the U.S.S.R. is arranging an inter- 
national competition of motor vehicles equipped with 
Diesel engines, and various foreign firms will take part by 
arrangement with the Commissariat of Heavy Industry 
All Union Committee. There will be six British, two 
American, two Hungarian, seven German, one Italian, and 
one Swiss firm represented, in addition to other foreign 
competitors. The terms of the competition provide that 
Diesel engines of all vehicles participating in the run are 
to be installed on Soviet undercarriages, these under- 
carriages having been constructed by the Stalin Auto- 
mobile Plant and the Jaroslav! Automobile Plant. Four- 
teen of the undercarriages were shipped to the Fiat Com- 
pany in Italy, the Saurer in Switzerland, and M.A.N. and 
Benz in Germany, where the respective firms fitted their 
Diesel engines and shipped the complete carriages to 
Moscow where the start for the run will be made. It is 
expected that at least fifty machines will take part in the 
competition. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


PROFESSIONAL ENGINEERS. 


Srr,—It is said that industry would benefit by the 
employment of men having higher qualifications and 
experience in the lower-grade posts of less responsibility. 
Such is the sop held out to the ever-increasing multitude 
of the economically dispossessed. 

Let us see how it works out in practice. The following 
case is but typical of that of a host of engineers, as any firm 
of consultants or contractors can confirm. 

A chartered civil engineer, married, with over twenty 
years’ experience on public works—dock and harbour, 
road and bridge and building construction—seeks engage- 
ment in any capacity, at a mere subsistence salary, at 
home or abroad. : 

Applications are sent to upwards of 160 firms, only two 
of which are interested to the extent of arranging a personal 
interview. 

Numerous advertisements of small municipal appoint- 
ments of temporary nature, e.g., resident engineer, assistant 
engineer, clerk of works, are answered, without acknow- 
ledgment, and in not one single instance is the applicant’s 
name ineluded in the list of candidates selected for inter- 
view ; even though resident in the borough concerned, and 
first-rate testimonials notwithstanding. 

If, as has been the case in public appointments recently 
advertised, the senior posts are subject to an age limit of 
42 and the junior posts to limits of 35 and 26 years, while 
not providing a subsistence wage for a married man, the 
hopelessness of the situation is obvious. 

An increasing number of civil engineers are in conse- 
quence living on their slender savings, sooner or later to 
forfeit even their life insurance, and to be reduced to com- 
plete destitution. 

It matters not that such men have given of their best 
services to the community, have served with the Forces, 
and risked their health in the tropics, in the Colonial 
Service. 

In proportion to the dwindling of their capital resources, 
such members of the community are dispossessed of their 
right to the very products and resources of the community 
to which they themselves have contributed. 

Neither is it of consequence that there is unlimited scope 
tor the development of publie works, at home and in the 
Colonies, in all branches of dock and harbour, road and 
bridge, and building construction, and all their attendant 
services. Still, retrenchment proceeds. 

The State, in the personnel of the Government, is so 
preoccupied with the mote of accountancy and statistics, 
the shadow, that it is blind to the beam of a false economic 
and property system, the reality. 

Or is it rather an inferiority complex, an exaggerated 
modesty, their sense of unfitness to follow in the steps of 
original thinkers such as Frederick Soddy, Bernard Shaw, 
C. H. Douglas, Fred Henderson, Cole, and many others, 
men of deeper sensibility and wider vision than mere pro- 
fessional politicians, that deters our so-called National 
Government from really constructive action ? 

March 19th. New Briton. 








Deterioration of Structures in 
Sea Water.* 


THE last of the iron and steel test bars that were exposed 
for ten years have now been returned from their respective 
exposure stations and examined by Dr. J. Newton Friend, 
whose reports thereon are given in detail elsewhere in this 
report. The results observed by Dr. Friend are briefly 
as follows. 

STEEL AND Igon. 


The bers exposed to sea air at Plymouth suffered an 
average loss in weight which is practically double that 
suffered by the corresponding five-year set. Two of the 
alloy steels, however, lost less in weight in the longer test. 
The steel bars that had been ground free from mill scale 
before exposure lost less in weight than the corresponding 
bars exposed with mill scale attached, though their superi- 
ority was not so pronounced as before. The copper steels 
were not so seriously corroded as the mild steels, while the 
best results were given by the nickel] steels and the cast 
irons. The steel containing 134 per cent. of chromium 
showed incipient pitting. 

The bars exposed at half-tide level at Plymouth had 
been coated with shelly fauna, and their total loss in weight 
was appreciably less than that of the aerial set ; the nickel 
and chromium steels and the cast irons, however, had 
suffered much more severely under the alternate wet and 
dry conditions. The relative deteriorations of the indi- 
vidual bars were remarkably similar to those of the corre- 
sponding five-year set. Though the cleaned steel bars 
lost more in weight than the corresponding bars exposed 
as rolled, they were much less deeply pitted. As in the 
' aerial set, the average loss of the cleaned carbon steels 
exceeded the loss of the Low Moor wrought iron, while it 
was less than the losses of the Swedish and “Armco ” 
irons, all of which were similarly ground free from scale. 
The behaviour of the copper steels was peculiar. Whereas 
in the five-year test the 2 per cent. copper steel was slightly 
superior to that containing 0-6 per cent. of copper, in the 
longer test the reverse was observed. The 36 per cent. 
nickel steel was the best preserved material, being free 
from pitting. The chromium steel displayed serious pitting, 
while the cast irons, though they lost little in weight, 
showed some internal corrosion upon fracture. 

The Plymouth specimens continuously immersed in 
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sea water were covered with a compact and thick layer of 
shell fish. On the whole, the cast and wrought irons, the 
mild and medium carbon steels, and the copper steels 
suffered much the same loss through corrosion as in the 
set exposed at half-tide level. The nickel and chromium 
steels, however, lost appreciably more heavily under con- 
tinuous immersion. The Low Moor iron was superior to 
the Swedish and ‘‘ Armco ” irons, and to the cleaned steels, 
and though the cleaned steel bars lost more heavily than 
the corresponding bars exposed with mill scale attached, 
their greater loss was counterbalanced by the less serious 
pitting that they exhibited. The copper and the 3} per 
cent. nickel steels were no better than the mild steels, and 
the chromium steel was fairly deeply pitted. The high- 
nickel steel, though channelled, was in appreciably better 
condition than any other bar. The edges of the cast irons 
were severely attacked, and corrosion had penetrated 
below the surface. 

A fourth set of bars at Plymouth was exposed in fresh 
water. The total loss of this set was considerably lower 
than that of any of the other sets. All the cleaned bars 
showed the distinctive type of corrosion, suggestive of 
worm-eaten wood, that was observed in the corresponding 
five-year specimens. The cleaned irons and steels lost 
similarly in weight, and, though the uncleaned mild steels 
were not so heavily corroded, the corrosion of the cleaned 
bars was more uniform. The copper steels lost appreciably 
less in weight than the mild steels; they were, however, 
somewhat severely pitted. The nickel and chromium 
steels were in good condition. The cast irons, however, 
were somewhat pitted and graphitised. 

A further series exposed at Plymouth consisted of 
medium carbon steel, high-nickel steel and ‘‘ Armco” 
iron bars, bent cold, and exposed under the four conditions 
previously referred to, with the object of determining the 
influence of cold working on the nature and extent of 
corrosion. These tests yielded no evidence of exceptional 
corrosion at the bend except in the case of the high- 
nickel steel continuously immersed in sea water, which 
was pitted on the outside of the bend. 

The set of bars exposed to sea air for ten years at 
Colombo was very much more seriously corroded than 
any other set exposed, either at Colombo or at the 
other stations. Most of the specimens were covered with 
a thick stratified layer of rust, which peculiarity had been 
previously observed only on the ten-year set at Plymouth. 
Even the high-nickel and chromium steels were slightly 
roughened, while the cleaned carbon steels and the 
‘“* Armco ” iron were perforated as a result of corrosion. 
The Swedish and Low Moor irons proved distinctly 
superior to the cleaned steels, and the Low Moor iron lost 
appreciably less than any of the carbon and copper 
steels and the 3} per cent. nickel steel. The chromium 
steel was faintly pocked, while the high-nickel steel was 
in excellent condition. The losses of the cast irons were 
relatively low, and no internal corrosion was evident. 

Most of the bars in the half-tide set at Colombo had 
been thickly covered with shells, the protection from 
which may account for the fact that their total loss was 
very much less than that of the aerial set. The high- 
nickel and the chromium steels had been thinly covered, 
and their losses were respectively ten and four times those 
of the corresponding aerial bars. The cast irons were 
practically destroyed as a result of graphitigation. The 
‘** Armco ”’ iron suffered an unusually low loss in weight, 
but it was seriously reduced in thickness at one point. 
The cleaned steels were uniformly corroded, but they lost 
relatively severely in weight. The only carbon steel that 
lost less than the wrought irons was the mild steel with 
low manganese and high sulphur and phosphorus. Not- 
withstanding this, the unreliability of this steel is illus- 
trated by the fact that this bar was deeply pitted and 
even perforated at one place. The copper steels showed 
no particular advantage, while the low-nickel steel was 
badly perforated. The 36 per cent. nickel steel was by 
far the best-preserved material, but even this bar was 
attacked at the edges and pitted to a depth of 4 mm. 
The chromium steel bar suffered the serious localised 
corrosion that has been found characteristic of this 
material when exposed to immersion in sea water. 

The specimens continuously immersed at Colombo, 
which had also been covered with marine growth, lost 
but little more than half as much as the set exposed to 
alternate wet and dry conditions, while the differences 
between individual bars were substantially less. The 
wrought irons lost considerably less than the carbon 
steels, and the Low Moor iron, though its edges were 
wasted, was not otherwise deeply attacked. The cleaned 
steels, though fairly heavily corroded, particularly the 
medium carbon steel with low sulphur and phosphorus, 
were relatively lightly pitted as compared with the mild 
and medium carbon steels exposed with scale attached. 
The addition of copper to steel slightly reduced the loss 
due to corrosion, but it was ineffective as regards pitting. 
The chromium steel was less deeply pitted than was to 
be expected in view of the serious pitting shown by this 
material in other sets. Like the mild steel with high 
sulphur and phosphorus, it has, however, behaved 
erratically in the series of tests already concluded. The 
36 per cent. nickel steel again gave the best results. It was 
however, locally corroded, one pit being more than 3 mm. 
deep. The cast irons were not quite so severely attacked 
as in the half-tide test, but corrosion had penetrated 
so deeply that the extent of the deterioration could not be 
gauged by weighing. 

Reports have been received on the periodical inspec- 
tions of the fifteen-year series of ferrous specimens at 
Auckland and Halifax after an exposure of eleven years. 
At Auckland the half-tide bars were generally covered 
with barnacles, and the continuously immersed bars 
were heavily covered with oysters, mussels, anemonies, 
sponges, and other fauna. In many cases rust was show- 
ing through the coating, but as it is not desired to disturb 
the growth, very little can be learnt regarding the deteriora- 
tion of these specimens. The aerial bars at Auckland were 
generally covered with coarse red rust, except the high- 
nickel and chromium steels, which showed fine rust and 
were not scaling. The “Armco” iron and two mild 
steels appeared to have suffered considerable localised 
wasting. The copper steels seemed to be less wasted than 
the mild and medium carbon steels. At Halifax most of 
the aerial bars were covered with fine rust. The chro- 
mium steel was only very slightly rusted, while the high- 
nickel steel and the cold-blast cast iron were reported to 





be nearly as good as new. Many of the half-tide bars 
were pitted and badly rusted, the specimens having a 
better appearance than most being the high-nickel and 
the chromium steels and the cast irons. These alloy steels 
also appeared to be the best of the continuously immersed 
bars, the remainder of which were masked by rust blisters. 


TIMBER. 


A considerable number of the Committee's timber 
test pieces are still under exposure to the action of 
marine borers in various parts of the world. These 
test pieces have been periodically inspected, while cer- 
tain of them have been returned for examination by 
Professor George Barger, F.R.S., whose report is printed. 
Some of the oldest specimens under test are posts of 
Archangel pine at Auckland, of which only those impreg- 
nated with creosote alone or with creosote containing 0-03 
per cent. of the arsenical poison appeared to be sound 
when inspected after seven years’ exposure. All the posts 
of the corresponding set at Wellington, except those 
treated with creosote alone, have been attacked. Un- 
treated pyinkado exposed at Colombo appears to be com- 

rable with creosoted Baltic fir as regards resistance to 

rers, while pyinkado has been found to be free from 
Teredo after seven years at Auckland. The satisfactory 
behaviour of these pyinkado specimens is noteworthy 
in view of the recent failure of pyinkado at Rangoon,* 
and illustrates the difficulty of predicting, from the 
results of tests in one locality, the behaviour of a timber 
under other conditions. The ninth series of blocks were 
treated with creosote and naphthalene in various propor- 
tions, and exposed at Kilindini and Mauritius. The 
Kilindini set was removed after 2} years, and though a 
large number of specimens had n lost, the results 
indicate that creosoting, followed by treating with melted 
naphthalene, gave better production than impregnation 
with either of these substances alone. 

Mr. D. Holderness, M. Inst. C.E., has presented a further 
report on the condition of certain test pieces that have 
been exposed at Auckland for fifteen years. Of these, the 
treated turpentine and all the greenheart specimens 
appear to be sound. The untreated turpentine showed 
signs of attack by Teredo and considerable decay at the 
upper end. The two remaining totara pieces were some- 
what seriously reduced by Limnoria. One of these had 
been painted with creosote, while the other had been 
charred and coated with vaseline. 

Large specimens of various timbers were exposed at 
Leith in 1923 by Mr. A. H. Roberts, M. Inst. C.E., who 
reports that, when they were examined in 1932, creosoted 
redwood from Finland and untreated greenheart from 
British Guiana were practically immune from attack. 
Pitch pine, home-grown oak, American elm, and redwood, 
all untreated, were penetrated by Limnoria to depths 
ranging from jin. to 1 fin. 

Further experiments have been made by Professor S. M. 
Dixon, M. Inst. C.E., to determine the effect of incising 
Douglas fir before creosoting. The results, which are 
given, confirm the results of earlier experiments as 
regards the quantity of creosote absorbed by incised 
blocks. 

CoNncCRETE. 

The Committee’s first series of reinforced concrete test 
piles, exposed at the Building Research Station in artificial 
sea water of three times normal strength and at Sheerness 
to sea water, have been periodically examined, the dura- 
tion of exposure at the time of the last inspection ranging 
from 3 to 34 years. Cracks have now appeared in a con- 
siderable number of the specimens having lin. of cover 
to the reinforcement and in a few with 2in. of cover. All 
the piles made of rich mixtures were uncracked except 
some at Watford, in which normal Portland cement and 
trass were used. The corresponding lean mixtures at 
both stations were, however, sound, in contrast to the 
lean mixtures containing normal Portland cement and 
finely ground sand, all specimens of which with lin. of 
cover were cracked. The piles made from the particular 
brand of Portland blast-furnace cement used in the experi- 
ments compare favourably with the remainder. The addi- 
tional series of piles made with two kinds of high-alumina 
cement, when examined after an exposure ranging from 
ten to twelve months, appeared to be generally unaffected. 
However, an unexpected feature was the presence of rust 
on all piles at Watford having lin. of cover. 

The set of reinforced concrete piles exposed on the Gold 
Coast were examined in situ after they had been in position 
for three years. Apart from an appreciable increase in 
the deterioration of the piles made of high-alumina cement 
mixtures, this set is still in a sound condition. 


CoNCLUSION. 


The report on the iron and steel bars exposed for ten 
years is now complete. Tie Committee’s experiments on 
preservative coatings applied to steel have been concluded ; 
definite results can be given with regard to the effect of 
exposure to sea water on various classes of timber; and 
the effects of creosote and other timber preservatives have 
been fully examined over a period of years. Tie Committee 
have, therefore, decided to publish at an early date a 
report dealing with all their work to date and giving the 
conclusions arrived at. The Committee have come to this 
decision in view of the facts that it will be another five 
years before the report on the exposure of the fifteen-year 
iron and steel specimens can be completed, and also several 
years must elapse before a definite conclusion can be 
arrived at with regard to the tests of reinforced concrete, 
and they consider that it is unnecessary to postpone 
unduly the publication of valuable information already 
obtained in order to include the results of these two tests. 

During the year under review, the Committee received 
subscriptions amounting to £1244 163., these being the 
final contributions in response to the appeal for financial 
assistance which they made in 1927. The Committee hope 
to be able to conclude their investigations in 1938, and 
they accordingly issued a further appeal, to the various 
authorities who have been supporting their work, for a 
continuation of financial assistance for the next five years. 
They are pleased to be able to report that the subscrip- 
tions promised would appear to be sufficient to meet the 
expenditure that they estimate will be necessary to bring 
their work to a satisfactory conclusion, and they take this 
opportunity of expressing their appreciation of the gener- 
ous support afforded them. 


"Thirteenth (Interim) Report (1933), p. 69.” 
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Railway and Road Matters. 


At the close of the tenth week the traffic receipts of 


the four grouped companies showed, compared with the 
corresponding period of 1933, the following total increases : 

Great Western, £245,000; L.M.S8., £662,000; L.N.E., 
£692,000 ; Southern, £113,000, 


THe West of England newspaper train of the Great 
Weatern now covers the 2264 miles between —— 
and Plymouth in the level four hours. It leaves Padding- 
ton at 12.50 a.m., and is due Plymouth at 4.50, and 
further accelerations take it to Penzance by 8.5. 


I~ @ communication that the Minister of Transport 
has sent to the Finchley Borough Council as to better 
travelling facilities in that district, the important 
announcement was made that the electrification of the 
lines radiating from Liverpool-street would take priority 
over those centred on King’s Cross. 

By aga er March Be as is announced of Mr. D. 
McLellan, who had filled various engineering appointments 
on the Caledonian Railway when ‘that line Eaters © part 
of the London, Midland and Scottish system. Under the 
latter organisation he was divisional engineer, Scotland, 
and retired therefrom in October, 1931. 


Homine pigeons were pressed into the service of the 
London and North-Eastern Railway on a recent occasion. 
The line near St. Boswell’s was blocked by a derailment 
at a point which was 2 miles from the nearest telephone. 
The breakdown gang therefore took with them some 
homing pigeons belonging to the St. Boswell’s station- 
master, which were released when the road had been 
sufficiently cleared for single-line working to be arranged. 


Tae Ministry of Transport railway statistics for 
December last show that, compared with the correspondin, 
month of 1932, the number of passenger journeys incre 
by 0+2 per cent., and the receipts from passengers by 
0-7 per cent, The tonnage of freight carried rose by 
8:6 per cent., and the freight train receipts by 8-7 per 
cent. The freight train was increased by 5-2 
per cent., and the average train load from 128} tons to 
132} tons, but the net ton-miles per engine hour dropped 
from 458} to 441}. << 


Tue Leek and Manifold Railway, a 2ft. 6in. gauge line, 
which was one of the late Everard R. Calthrop’s activities, 
and as to the closing of which there have been several 
references herein, was definitely shut down on Saturday, 
March 10th. Powers to do this were obtained by the 
L.M.S. Railway last year, but, in response to an appeal 
by the Peak District and Northern Counties Footpaths 
Preservation Society, and other kindred bodies, that 
walkers go in large numbers to the valley, and, in so 
doing, bring traffic to the L.M.S., it has been kept open. 
It is, however, pointed out by the railway company 
that some expense is involved as the works include a 
tunnel and twenty-two bridges. 


THe London correspondent of the Manchester 
Guardian, under date of March 9th, says that the people 
of Ilford have so impressed Lord Ashfield as to their need 
for improved transit facilities that he has made a full 
report to the Minister of Transport, urging that something 
will soon have to be done. The London Transport Board’s 
immediate problems though are the buying out of the 
independent omnibus companies and the thorny problem 
of the pooling scheme with the main line companies. The 
latter phase, we would add, will make the situation as 
to the Ilford extension much easier than was the case with 
the Cockfosters extension. It will be remembered that 
the London and North-Eastern offered to proceed at once 
with the electrification of the. suburban area served 
the former Great Northern Railway provided that the 
Underground’s proposals for the Cockfosters extension 
were rejected, 


On May Ist, 1902, the Midland Railway obtained, 
by the New Mills and Heaton Mersey line, its own route 
into Manchester, except for the last mile or so, where it 
ran, over a length of which it was -owner, into the 
Manchester Central Station. The Heaton Mersey line 
crosses, near Hazel Grove, the Stockport and Buxton 
branch of what was the London and North-Western 
Railway. These lines are now. part of the London, 
Midland and Scottish system, and one of the Bills now 
before Parliament seeks authority for that company to 
make a connection between the two lines, and thus there 
will be an alternative route from Buxton to Manchester, 
and to Liverpool. This proposal is more important than 
it seems, because, as related herein on December 23rd, 
1932, there is a curve at Buxton from the former Midland 
line from Derby to the above-mentioned Stockport and 
Buxton, Thus, with the new connection, trains off the 
Midland can reach Manchester and Liverpool without 
having to pass through Dove Holes tunnel with its steep 
approach gradients. 


TE London, Midland and Scottish Company, according 
to the annual report for 1933, proposes to spend £1,818,000 
on capital account during the present year, of whieh, 
among other items, £754,000 be on lines open for 
traffic, £13,000 on locomotives, £154,000 for manufacturing 
and repairing works and plant, £100,000 on road vehicles, 
£133,000 for additional office accommodation in London, 
and £595,000 in subscriptions to road transport under- 
takings. The London and North-Eastern proposals 
amount to £1,880,000, wherein is £404,000 on lose open 
for traffic, £35,000 for converting vehicles from gas to 
electric lighting, £25,000 for new machinery in workshops, 
£70,000 on road vehicles, £747,000 at docks, £35,000 on 
hotels, and £546,000 in subscriptions to road 
undertakings. The Great Western’s intentions amount 
to £1,393,000. Of this sum £420,000 is on lines open for 
traffic, £18,000 for containers, £18,000 in manufacturing 
and repairing works and plants, £100,000 on docks, and 
£30,000 on hotels, £332,000 for 20-ton wagons for hiring 
out, and £475,000 in subscriptions to road t rt 
companies. ‘The total amount for the’ Southern is 
£2,3056,000, and is made up of: Electrification, £600,000 ; 
additions and improvements at stations, £100,000; 
Dover train ferry terminal, £200,000, and the train ferries, 
£300,000 ; Southampton docks, £560,000, and subscrip- 


Notes and Memoranda. 





A TELEGRAPH and telephone line is to be established 
between Moscow and Khabarovsk, which, it is said, will 
be the longest in the world. Its length will be over 5600 
miles, 

Four years ago, said Mr. P, V. Hunter in a paper before 
the Association of Mi Electrical Engineers, the power 
factor of 66-kV, three- cables was of the order of 
0-005, whereas to-day such cables were being produced 
with a consistent power factor of. the order of 0-003. 
The saving so effected was 775 W mile, and in a system 
comprising 100 miles of such cable, assuming a cost of 
id. per kWh, this represented £1000 in a year’s working. 


STHAM-DRIVEN automobiles built under the Doble 
patents by Henschel and Son in Germany have been 
described in the Zeitschrift dea Vereines deutscher 
Ingenieure. One has @ four-cylinder compound steam 
engine with an output of about 120 H.P., the automobile 
developing speeds up to 93-2 m.p.h, It has been found 
that the fuel consumption for a 62-mile run at an average 
5 of 43-5 m.p.h. is about the same as that for an 
ordinary internal combustion engine. 


In our description of the exhibits at the Birmingham 
Section of the British Industries Fair, we described 
(see our issue of February 23rd) the Stanton-Wilson self- 
adjusting pipe joint, which has been devised to allow 
underground pipes to accommodate themselves to sub- 
sidence. We have just been’ informed that the working 
exhibit was flexed 3,696,000‘ times during the period of 
the Fair, and the initial pressure of 50 lb. per square inch 
was maintained without it being necessary to tighten up 
the joint or pump up the air pressure. 

An American company has developed a system whereby 
vitreous porcelain enamel coatings are applied to the 
cases of impellers of deep-well turbine pumps. In a 
series of trials it was found that there was an increase in 
efficiency, owing to lower frictional losses in the pump ; 
a maintenance of this higher efficiency over a longer 
period of time under a given pumping condition, owing 
to resistance to abrasion, as definitely established by test ; 
and the action of the porcelain coating was an insulator 
against oxidation and electrolysis, and a resistance to acids. 


In a recent paper, Mr. J. E. Calverley pointed out, as 
@ rough _~ that for a rating of 1000 ampéres the costs 
and conditions of glass and steel mercury rectifiers were 
usually about equal. The steel-tank type was not 
economical for smaller outputs; it had been devel 
for ratings up to 15,000 ampéres per unit, the cooling- 
water consumption depending on the load, whereas the 
losses associated with the cooling of the glass t were 
more constant. The average life of the glass bulb was 
15,500 hours, but some had run for 40,000 hours. Air- 
cooled glass bulbs rated at 500 ampéres each had been 
on the market less than a year. 


Many and varied are the methods used by draughtsmen 
for keeping their drawings clean while working on them, 
but each usually has some fault. A method suggested 
by Mr. R. H. Watt in the Machinist is to insert spherical- 
headed drawing pins on the underside of the Tee square 
blade, near the back edge. This keeps all except a small 
portion of the ebonite edge of the blade off the paper, and 
if the pins are placed at regular intervals there is no 


sagging of the square. Further, it is a fixed attachment 
which does not need to be fitted for every dra . Also 
ie es ee , 28 
they tend to do with other methods. 


Tue official returns rendered to the Electricity Com- 
missioners show that 1343 million units of electricity 
were generated by authorised undertakers in Great 
Britain during the month of February, 1934, as compared 
with the revised figure of 1152 million units in the corre- 
sponding month of 1933, representing an increase of 
191 million units, or 16-5 per cent. The number of working 
days in the month (i.¢., exclu Sundays) was twenty- 
four, the same as last year. the first two months 
of 1934 yp to the end of February, the total amount of 
electricity generated by authorised undertakers was 
2879 million units, as compared with the revised figure 
of 2490 million units for the corresponding period of 
1933, represcmting an increase of 389 million units, or 
15-6 per cent. 

As a sequel to his but partially successful attempts to 
harness the sea in Cuban waters by the development of 


electrical energy from low-pressure turbines rated by 
sea water of different temperatures, O ude, the 
French scientist and inventor, to ects practical 


Cpe 
experiments again in the ovean Brazil. After several 
weeks of taking ocean temperatures he is reported to be 
taking to the Brazilian coast a 10,000-ton laboratory 
ship now being remodelled and fitted for use as an ocean 
power plant to manufacture ice. The ship will carry a 
tube more than 2100ft. long and about 74ft. in diameter, 
which will be suspended vertically in the sea and tarough 
which cold water will rise for the driving of low-pressure 
turbines. Monsieur Claude’s Cuban experiments resulted, 
after two failures, in the placing of a pipe 1500 m. long and 
about 6ft. in diameter, and the production of a maximum 
of 20 kW. In 1932 he announced the perfecting of a 
device to improve the efficiency of his system. 


In a letter to Nature, Mr. T. F. Wall discusses the 
travel of @ pulse of stress in a steel wire. A bright 
drawn steel wire }in. diameter and 459ft. long was } 

with one end lying in a solenoid which was excited .with 
direct current. This end of the wire through a 
search coil placed near the central part of the solenoid, 
the search coil being connected through a valve set to 
an oscillograph. The other end of the wire was firmly 
clamped. When, the clamped end was struck a sharp 
blow, @ pulse of ‘stress was'started and travelled along the 
wire with the speedof sound. On reaching the search 
coil the changes of: permeability of the wire due to the 
— of stress gave rise to an E.M.F. which was recorded 
by the oscillograph. This pulse of stress was reflected 
from ¢he end of the wire near the search coil and travelled 
back to the clamped end, was again reflected and once 
more reached the search coil end, and again developed 


‘ing scales contai 


Miscellanea. 





ALL engineers, and particularly members of the Institu- 
tion of Mechanical Engineers, were delighted to hear that 
Mr. William Taylor, of Leicester, past-president of that 
Institution, had been recently elected a Fellow of the 
Royal Society. 

Accorp1Nne to O’Connell’s Coal and Iron News, for every 
ton of oil fuel imported into this country, two mine workers 
are suspended for a day, and in recent years coal has 
been displaced by foreign oil to the extent of from three 
million to four million tons annually. 


Four passenger and cargo vessels, each having a@ gross 
tonnage of about 4500, for the Chinese Government, are 
to be built on the Tyne and Clyde. Two will be: built by 
Swan, Hunter and Wigham Richardson, Ltd., Wallsend, 
and two by Barclay, Curle and Co., Ltd., Whiteinch. 


WE are informed by the British Mannesmann Tube 
Company, Ltd., that it has just rolled a seamless steel 
tube, 8$in. in diameter, which measures 178ft. in length, 
and weighs approximately 2 tons. This tube is claimed 
to be the longest ever made by any tube works in the 
world, and was produced under normal rolling conditions. 
Certainly a remarkable engineering feat. 


THE successful laying of a submarine cable across the 
Palk Strait, between Ceylon and the mainland, was com- 
pleted on March 12th. This cable links up Ceylon with the 
world’s telephone system. The cable is 30 miles in 
length, and contains four continuously loaded gutta- 
percha insulated cores. It was manufactured by Siemens 
Brothers and Co., Ltd., at the Woolwich Works. 


A WATER-COOLED grinding wheel-head, which, it is 
stated, can be operated continuously with no appreciable 
temperature rise, has been placed on the market by the 
Wicaco Machine Corporation, of Philadelphia. The oil 
chamber and bearings are surrounded by a generous cooling 
jacket through which ordinary grinding coolant is con- 
tinuously pumped. This maintains the lubricant at the 
desired viscosity and eliminates chatter by keeping bearing 
wear to a minimum. 

Tue following — given in the Oil Hngine relating 
to quotations of different builders for two oil engines, 
totalling about 600 B.H.P., are of interest. The contract 
was placed recently for installation in this country :— 
Price per B.H.P.: (1) £4-84; (2) £5-25; (3) £5-46; 
(4) £5-48; (5) £5-87; (6) £5-93; (7) about £10. Leaving 
aside the last quotation, which must have been based on 
some error, it will be seen therefore that the difference 
between the highest and lowest prices was 22 per cent. 


In a statement in the House of Commons with regard 
to the B.I.F., the Secretary to the Overseas Depart- 
ment said that the volume of orders and inquiries secured 
from oversea markets was stated to be higher than at any 
previous Fair, a statement which was borne out by an 
increase of over 20 a cent. in the attendances of oversea 
buyers at the London section. The attendances at the 
London section were :—Oversea buyers, 12,008; home 
buyers, 114,339; public, 34,536; and the total attend- 
ances at Birmingham were 124,507. 


At this time, when every effort is being made to give 
constructive employment to labour, the methods used 
and the resulting costs in producing a non-skid surface 
treatment on a highway without recourse to 
mechanical equipment are of particular interest. This 
work was done in July of 1932 by the Department of 
Highways of Ontario, using day labour and: no specialised 
mechanical oquipaness. In direct comparison with a 
similar job done b usual methods at the same time, 
Engineering and Contract Record states that after two 
winters the hand-work section is in considerably better 
condition than that which was done mechanically. 


i. Tue site for the plant of the Southern Alkali Corpora- 
tion, which, according to Nature, will cover approximately 
350'acres located directly on Neuces Bay, Corpus Christi, 
Texas, has been purchased. After the port dredging has 
been completed, a dock will be constructed to provide a 
direct deep sea port. There are already under lease 
6000 acres of gas land within a few miles of the plant 
location, guaranteeing an almost unlimited supply of 
pee for many years. © salt brine supply will be furnished. 
y the Palangana Salt Dome, about 60 miles away, and 
will necessitate the construction of a- 12in. brine line 
from the Dome into the plant site at Corpus Christi. The 
total expenditure wilt approximate 7,000,000 dollars. 


In a paper on “ Boiler Water Treatment ” read before 
the South Wales Section of the Society of Chemical 
Industry and the Institute of Chemistry, at the Technical 
College, in Cardiff, on March 8th, Mr. George 8. Irving 
said that the following problems awaited solution :—(1) 
physical chemistry of solutions as they occur in boilers, 
extending the work of Hall; (2) solubility of substances 
found in boiler waters between pressures of 100 Ib. and 
1000 Ib, to the square inch ; (3) an extension of our know- 
ledge of the corrosion of. boilers and their auxiliaries, since 
no one theory of corrosion at nt fully explains all 
the facts; (4) the heat conductivity of different types of 
boiler scales (extending the work of Partridge), and includ- 
oil; (5) velocity of water in different 
sate boilers" their relation to corrosion, and the 

tion of scale at such parts. 


A NOTE in the Electrical Review states that the Société 
Alsthom of Paris has recently completed an interesting 
Diesel-electric locomotive for use on the Algiers-Oran 
line of the P.L.M. Railway Company. It is capable of 
running about 625-miles without need for taking in fresh 
supplies of oil and cooling water, and is of reliable operation 
in a climatic temperature often exceeding 120 deg. Fah. 
when travelling through sandy districts. The locomotive 
is mounted on six central wheels 4-lft. in diameter, 
and two: four-wheel bogies. The length over buffers is 
49ft. Tin., the body is of steel construction, and the total 
weight-in runnirig order is about 100 tons. On trial a 
non‘stop run of about 540 miles was made between Paris 
arid’ Marseilles in nine hours, equal to an average speed of 
60 m.p.h., a maximum of 75 m.p.h. being attained on 
certain stretches; the fuel consumption worked out at 








tions to road transport undertakings, £545,000. 





an E.M.F. which was recorded by the oscillograph. 


.| 4°57 lb. per mile. 
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25,0000-KW PARSONS TURBO-ALTERNATOR FOR CHICAGO, 1913 


(For description see page 294.) 


Fic. 81—VIEW FROM HIGH-PRESSURE END SHOWING GOVERNOR GEAR AND VALVES 


FiG. 82—-VIEW FROM LOW-PRESSURE END OF TURBINE WITH COVERS REMOVED 
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EMPLOYMENT OR ECONOMY. 


It is a fact of considerable interest, and, perhaps, 
of considerable significance, that the United King- 
dom is emerging from the great industrial depres- 
sion without any conscious efforts comparable in 
magnitude with those of other countries. The only 
exceptional economic step—apart from the mani- 
pulation of money—taken by the British Govern- 
ment during the course of the slump was the intro- 
duction of a general tariff on imports, and he would 
be a bold man who would assert that the general 
revival is attributable in a preponderant degree to 
that measure. It must be observed that other 
nations which have employed protection for cen- 
turies have not found it a sure defence against 
industrial depression. Apart from this one act, 
the British Government has, if we except the 
Economic Conference, done nothing out of the 
ordinary to which the improvement can be 
ascribed, and it has done, of necessity, certain 
things, like the reduction of Navy Estimates and 
of the loans to municipalities, which unquestionably 
increased industrial distress. We do not say this 
in criticism of our Government. Its pursuit of 
economy was forced upon it, and its reduction of 
expenditure on armaments was the outcome of a 
policy settled in the days of prosperity. When 
Germany and America—to mention the two most 
eminent—were engaged in vast experiments, this 
country kept upon a level course ; the Government 
—very wisely—did as little as it could, and the 
people went on with their business, often, indeed, 
asking ‘“‘ What is the Government going to do 
about it,”’ but expecting nothing, and not dis- 
appointed when it got but little. The method, a 
prudent Jaissez faire, is being justified by the 
results. Great Britain is the first of the indus- 
trial nations of the world to show distinct signs of 
recovery ; she is the first of which it can be said 
that it is convalescent. Her restoration to indus- 
trial health is, we are convinced, now assured, 
unless we try our awakening strength too soon, 
and embark upon economic experiments which, 
even in the best of times, would be perilous. 

In the United States the first year of the reign 
of the Blue Eagle has come to an end. The experi- 


ment of which that coloured bird is the symbol was 





made deliberately by Mr. Roosevelt to raise 
America out of the industrial depression in which, 
to its astonishment, it was plunged. A few years 
ago, whilst Europe was beginning to feel the pinch, 
America was enjoying vast prosperity. She was 
convinced that her methods were sound and were 
the cause why she was different from other nations, 
and she was incapable of understanding the diffi- 
culties on this side of the Atlantic. Then she, too, 
became involved in the world slump and, despite 
the fact that she could, if she would, prosper as a 
completely isolated unit, and despite methods 
which she was convinced ensured permanent and 
ever-increasing prosperity, she found herself an 
even greater sufferer than European Powers which 
were more old-fashioned in their ways. Mr. 
Roosevelt came into power and immediately set 
about restoring by State compulsion a principle 
which had failed under voluntary and free con- 
ditions. Ford had preached short hours and high 
wages, and Roosevelt made them the backbone of 
his scheme. They had not saved the motor car 
industry of America; but the President believed 
that they could save all industries. After months 
of toil in which his attempts at conscious reorgani- 
sation of every producing industry have met with 
as much disappointment as success, he is still 
wedded to the belief that high wages give high 
purchasing power, and that short hours mean 
greater employment ; greater employment means 
more purchasers ; more purchasers means greater 
expansion of business, lower prices, more pur- 
chasers, more employment; and so on in a never- 
ending cycle of advance upon advance. The 
charming simplicity of the argument ought 
to make the observer suspicious, just as the 
simplicity of perpetual motion machines warns 
one to look out for their fallacies. We do not 
propose to examine the Blue Eagle policy in detail ; 
it is sufficient to point out that the conditions which 
it seeks to create existed before the slump fell upon 
America. She was, by her own accounts, extremely 
prosperous. There was little or no unemployment ; 
the standard of living was high ; the people had 
the means to purchase many luxuries and un- 
essential commodities, and a widely expanded 
system of deferred payments made internal trade 
easy, whilst ensuring continuous work in the 
factories. The perpetual motion machine was 
actually running, and by all the rules ought to 
have increased its own momentum. It did not do 
so; it slowed down and finally stopped, with 
disastrous results. It had started itself into 
motion without conscious effort; one thing had 
led to another, and the wheels put themselves into 
rotation with ever-increasing velocity. But after 
a glorious period it ceased to move. Is it con- 
ceivable that if once again it is started up, this time 
by the conscious and deliberate efforts of a dictator, 
it will run any better or any longer than before ? 
Is it not more probable that there is somewhere a 
fallacy in the principle, and that it is not within 
the power of man to make it operate continu- 
ously ? 


This question is one which will become insistent in 
this country within the next few months. Already 
there is a demand for shorter hours at the same 
pay. Soon it will be shorter hours at greater pay, 
and the argument that short hours mean more 
employment, and big pay means more pur- 
chasing power, will be advanced with an honest 
belief that it is fundamentally true. The basis 
on which engineering is founded is the replace- 
ment of human effort by machine effort. The 
engineer is continuously seeking means of reducing 
the amount of man power that is required for the 
provision of any commodity. If the giving of 
employment is, in future, to be his first considera- 
tion, then his proper vocation will be gone. It 
will be better not to build harbours, waterworks, 
or machines, or railways or roads, because each one 
of such things reduces in some measure the amount 
of labour which man must undertake to maintain 
himself in existence. Hitherto, it has been con- 
sistently held that the machine, by cheapening 
products, has increased the total amount of labour, 
whilst reducing the amount per unit of output. 
The experience of a century and a half showed that 
this always happened; and the inventor was 
regarded as a benefactor. There are now signs 
that before long, he will be condemned as a male- 
factor—one who robs his fellows by depriving them 
of the means of earning a livelihood. Addressing 
engineers, we need not insist on the fallacy and 
the danger that pervades that line of thought. 
Nor need we insist that only by continuation of the 
principles which have guided engineering develop- 
ment for so long will the desiderata—more work 
and more wages—be secured. Hours of labour 








have progressively diminished for more than a 
hundred years, and rates of pay have progressively 
increased at the same time. There is no reason to 
doubt that, once the depression has passed away, 
the well-tried principles will have their accus- 
tomed effects—hours will get shorter and pay will 


get longer. On the other hand, there are reasons 
to fear that an organised attempt to restrain the 
efforts of inventors and to make the. increase of 
employment more important than economic pro- 
duction, may in the end have untoward results. 


Switchgear. 


OF the many problems that have arisen since the 
beginning of electrical engineering, none have 
proved more difficult than that of designing modern 
heavy-duty switchgear. Simple as it was in the 
past to open and close electric power circuits, 
modern supply conditions have led to the produc- 
tion of switchgear which is both massive and costly. 
It bears no resemblance to the gear of bygone days. 
and its manufacture is very largely a mechanical 
job. But a study of the writings of switchgear 
designers and others connected with the business 
will show that matters other than mechanical 
details have claimed by far the greatest amount of 
attention in books, articles, and papers. Mr. 
H. Trencham’s paper on “‘ The Mechanics of Elec- 
trical Switchgear,”’ read before the Institution of 
Mechanical Engineers on Friday, March 16th, and 
published in abstract elsewhere in this issue, is. 
however, somewhat exceptional, and it forms a 
useful addition to the extensive collection of con- 
tributions on this important subject. Switchgear 
for power generation, transmission, and distribu- 
tion at high and extra-high voltages is mainly con- 
sidered, although industrial switchgear is not 
ignored. But while the paper is devoted chiefly 
to mechanical details, such as operating mechan- 
isms, the design of contacts, the strength of tanks. 
and so forth, the discussion was largely confined to 
other matters. Although one or two speakers dis- 
cussed mechanical points, there was a decided 
inclination to consider switchgear from the point 
of view of cost. Like their electrical brethren. 
mechanical engineers have apparently discovered 
that much of the gear that is now manufactured is 
very expensive, and that there is room for 
something less massive and complicated. 

While there has recently been progress in the 
direction of simplification in the design of certain 
circuit breakers, the switching problem is still 
frequently a serious obstacle to the provision of 
electricity supplies. Among the questions put to 
the author was, What does it cost to tap the grid ? 
In many cases it is, of course, impossible to tap 
the grid at all. The cost of doing so for the benefit 
of a few ordinary consumers on whose land pylons 
may have been erected, is altogether prohibitive, 
but an example of what has been done on a some- 
what different scale is given in the fifth annual 
report of the Central Electricity Board. In con- 
nection with the constructional work of the 
Galloway hydro-electric scheme, a 3000-kW. 
132/11-kV transformer was connected to the 
primary lines through an isolating switch and a 
tetrachloride fuse, at a cost of about £4000, as 
compared with approximately £20.000 for a single 
circuit breaker transforming station. But inter- 
esting as this example of relative cheap tapping 
may be to large consumers or a collection of some- 
what smaller consumers, it does not hold any 
prospect of the “ grid ** serving more or less as a 
general supply bus-bar. Unless something very 
unforeseen happens, the primary lines are not likely 
to prove of any direct assistance to many who reside 
within their vicinity. Another question put was 
whether it was a fact that the new conditions of 
supply had rendered a considerable amount of 
switchgear obsolete. The truth is, of course, that 
in some cases large power stations and transformers 
have been responsible for more than that. On the 
occurrence of faults, industrial switchgear of 
inadequate capacity under existing conditions has 
been destroyed and workpeople have run the risk of 
injury. In this connection the Home Office report 
on electrical accidents in 1932 appears to strike the 
right note in suggesting that in many cases trans- 
forming plant might be limited with more con- 
sideration to the load demanded. Investigations 
have shown that those responsible for the opera- 
tion of plant often have no knowledge of the 
maximum short-circuit current input or of the 
maker’s rating of circuit breakers. The most diffi- 
cult aspect of the control problem in this connec- 
tion is seen in relation to bulk supplies to industrial 
consumers, who are faced with expenditure as the 
result of the growth of supply undertakings. But 
although a consumer may be supplied from a 
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system on which large interconnected power 
stations are working transformers have a 
material effect on the magnitude of short-circuit 
currents. At each point at which a tapping is 
taken through transformers to reduce the pressure, 
the short-circuit power is reduced to a value 
depending on the capacity of the transformer. 
Many circuit breakers have, however, had to be 
replaced as the result of the new conditions of 
supply. Others have been modified to increase the 
rupturing capacity, such as by the addition of 
De-iron grids. Existing circuit breakers may be 
made to work satisfactorily with increased power 
behind them by the use of reactances which limit 
the short-circuit current. The new Hackbridge 
reactor described in our last issue appears to open 
up new possibilities in this direction, since under 
normal conditions it does not have an adverse 
effect on voltage regulation or give rise to phase 
displacement. On the other hand, under fault 
conditions, it limits the kVA to a _ value 
that can safely be dealt with by switchgear 
of moderate size. High rupturing capacity 
fuse gear is another interesting development. In 
& paper on the mechanics of electrical switch- 
gear, these matters would obviously be a little 
out of place, although Mr. Trencham does not 
fail to realise that a drastic change may be neces- 
sitated in distribution systems if load densities 
greatly increase. Such a change has actually been 
made in New York by the virtual elimination of 
power station bus-bars working at the main dis- 
tribution voltage. Each generator feeds into the 
system independently, and its output is stepped 
down at multiple distribution points to the con- 
suming voltage, synchronism being held by solidly 
interlinking the secondaries of the step-down trans- 
formers in the consuming network. The equivalent 
condition if applied to a system such as the national 
grid’ would be to treat each large step-down 
transformer on the “ grid ”’ in the same way as the 
New York generators, a scheme which would offer 
the important advantage of a standardised switch- 
gear unit for main distribution purposes. The 
unfortunate position in which the switchgear 
manufacturer now finds himself is well brought out 
in the paper, which shows, among other things, 
that there are approximately 400 rationally 
possible circuit breaker ratings, and that the cost 
of running a testing station is in the neighbourhood 
of £100 per day. 

Although the author describes some of the more 
recent examples of switchgear, including the water 
or expansion breaker, he makes no attempt to 
discuss the relative merits of the old and new 
designs. New methods of circuit breaking have 
been given considerable attention, both in this 
country and abroad, but while Continental engi- 
neers appear to be manufacturing many high- 
rupturing capacity “ocilless’’ breakers, British 
firms are not showing marked signs of following 
their example. Improvements in the efficiency 
and design of breakers that employ oil as an arc 
extinguisher and an insulator, are what British 
designers seem to be mainly aiming at, as exem- 
plified by the articlé on “A New Oil Circuit 
Breaker,” in our issue of August 18th of last 
year. But that finality in switchgear manufac- 
ture has been reached, no one with a grain of 
imagination believes. Those who look well ahead 
see possibilities in the control of circuits by valve 
action ; others place their faith in the use of com- 
pressed air, oil blast breakers, and so forth. What 
the ultimate solution to the problem will be is 
difficult to tell, but all save those who are blind 
to the march of progress must realise that 
changes in this branch of electrical engineering are 
almost as certain as the fact that night follows day. 
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DR. WALTER ROSENHAIN. 


Ir it cannot be said of any man that he is irreplace- 
able, it is true that some are much more difficult to 
replace than others, and even that the particular 
niche which they filled during their lifetime may be 
never completely occupied again. Of such men was 
Dr. Walter Rosenhain, who died at his home early 
in the morning of Saturday, March 17th, in his fifty- 
ninth year. He came to this country at a time when 
scientific metallurgy was beginning to find its way 
into industry, and in the course of a few years placed 
himself on a level with the greatest metallurgists of 
the world. This he did not only by hard work in the 
laboratory, but by the extraordinary power of verbal 
exposition which he possessed. It is no exaggeration 
to say that he could hold the attention of an audience 





which knew little or nothing about metallurgy for an 
hour or more whilst he discussed difficult problems 
in the nature and properties of metals. He achieved 
this feat by the skill with which he developed the 
essentials and made his points in language, lucid, 
concise, and almost non-technical, that all could 
follow. But he shone not less as a debater than as a 
lecturer, and even those who smarted under the 
slings and arrows which he did not hesitate to employ 
had to admit that his criticisms were fairly presented 
and were always infused with a real knowledge of the 
subject. 

Whilst he was essentially a scientific metallurgist, 
he never forgot for a moment that the justification of 
that science resided in its employment in industry. 
That does not mean that he was a lukewarm believer 
in pure research. Quite the contrary; it had no 
more active advocate than he. But it was because he 
was convinced that industry benefited ultimately 
from the knowledge which is gained by the researcher 
in his secluded laboratory that he was tireless in 
insisting on the importance of research and in urging 
on all and sundry its further extension. 

This desire to see acquaintance with metallurgy 
brought home to a circle outside those who were 
following it as a profession, and at the same time to 
provide the works metallurgist with a review of 
advances in the subject in all parts of the world, led 
him some years ago to propose to the proprietors of 
THE ENGINEER that they should establish a news- 
paper devoted to that subject. The proposal made an 
immediate appeal to them, for they recognised the 
extremely important position that metallurgy was 
destined to take in all branches of engineering. They 
decided, however, that the paper should be a free 
supplement to THE ENGINEER, and from January, 
1925, till his death Dr. Rosenhain directed that 
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publication. For several years it was thought best 
that his association with it should not be known, but 
most of those who were familiar with him and with 
his turn of thought recognised his hand in the 
editorial articles, and in the shrewd and learned com- 
ments which were added to the reviews of current 
work at home and abroad. 

He was the author of a great number of technical 
papers, and two well-known books—his ‘‘ Introduction 
to Physical Metallurgy,” published by Constables in 
1914; and ‘‘ Glass Manufacture,” first published in 
1908 by the same firm. If it cannot be said that his 
writings were always characterised by the qualities 
which illuminated his speeches and lectures, the 
reason is to be found in the fact that most of 
them were addressed to fellow metallurgists and, 
consequently, the.need for simple exposition with 
concentration on the broader issues was overborne 
by the demand for complete technical exposition. 
These papers covered a very wide field, and in some of 
them theories which have now gained world-wide 
recognition were expounded. Of recent years he had 
devoted much time to crystalline structure, in the 
study of which he sought the answer to some of the 
many unsolved problems of metals and alloys, but 
before that many of his papers dealt with the physical 
properties of metals and with revelations of the micro- 
scope. There was no man of his day who had a wider 
knowledge of his subject, and few who could discuss 
the properties and peculiarities of such a long range 
of metals and alloys. 

Dr. Rosenhain came from Australia to this country 
in 1897 or 1898, having secured through the University 
of Melbourne a research scholarship from the Royal 











Commission for the Exhibition of 1851. He went to 
Cambridge, where he worked under Sir Alfred 
Ewing, who started him upon his metallurgical 
career by advising him to take up the microscopic 
examination of metals. Knowledge of that subject 
was held by but a few at that time, amongst whom 
Sir William Roberts-Austen and Professor J. O. 
Arnold were notable. With both of them Rosenhain 
worked to acquire the skill in technique which proved 
so valuable to him when, later, he was appointed the 
first Superintendent of Metallurgical Chemistry at 
the newly founded National Physical Laboratory. 
Whilst at Cambridge he observed slip bands and 
the spontaneous annealing of soft metals at room 
temperatures. Oddly enough, but not unprofitably, 
he was then diverted from direct contact with 
metallurgy for a period of five years. In 1901 
he was appointed scientific adviser to Chance 
Brothers, of Birmingham, and for several years was 
concerned with the production of optical glass and 
lighthouse apparatus. 

In 1908 he secured the appointment at the National 
Physical Laboratory which gave him his life’s work. 
From then until his retirement two or three years ago 
he directed and inspired nearly all of the metallurgical 
researches which were carried out at Teddington and 
wrote reports on many of them. When he was 
appointed the whole staff of the Department only 
numbered four persons, but under his energetic 
guidance it rapidly took a position in the first rank 
of metallurgical laboratories. 

He was elected a Fellow of the Royal Society in 
1913, and it would be tedious to give a list of the other 
positions he held and the speeches and addresses he 
delivered at home and abroad. But of one matter 
very near his heart a word must be said. In the 
region of science he was a true cosmopolitan and 
sought ever to remove national boundaries. It was 
largely due to his efforts and his familiarity with 
foreign languages, particularly German, that the 
International Association for Testing Materials was 
revived in a new form and from 1927 onward he was 
the British delegate on the Permanent Committee 
of the Association. 

The science of metallography was founded by) 
Sorby, an Englishman, and it is fitting, therefore, that 
this country should have a group of metallurgists 
unsurpassed in the world. In that group, Walter 
Rosenhain was one of the most brilliant. He enjoyed 
an international reputation, and by his work at the 
National Physical Laboratory kept the reputation of 
that establishment high in the opinion of the world. 
Since his retirement other matters claimed his atten- 
tion; failing health, never too good at any time, 
made efforts more difficult, and he had not the oppor- 
tunities presented by the equipment of a national 
laboratory. But his mind was as critical and as 
active as ever, and he was consulting metallurgist to 
the British Aluminium Company Ltd., the Broughton 
Copper Company, Ltd., and J. Stone and Co., Ltd. 
There is no doubt that, had he lived to carry on the 
overwork which so often comes to exceptional men 
on retirement, he would have continued to further 
the science to which he had devoted his life. Our 
regrets on the death of a man who had been so useful 
to his generation are increased by our sorrow in the 
loss of a deeply respected collaborator. 
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Coal v. Oil for the Navy.’ 


By Engineer Vice-Admiral Sir REGINALD W. SKELTON. 


INTRODUCTION. 


OAL versus oil fuel for the Navy—the subject on 
which I am privileged to address you this after- 
noon, has, as a matter of fact, ceased to exist for some 
years as a controversial question for the responsible 
authorities, at any rate since the Great War. 

It can also be said that all thinking naval executive 
and engineer officers and naval architects are agreed 
that the fuel of to-day must be liquid ; but since this 
country does not, unfortunately, possess within these 
islands any known appreciable source of natural oil, 
but does possess large quantities of the best steam- 
raising coal, it is quite natural that those people who 


earn their livelihood from coal should be bitterly 


disappointed that their fuel cannot now be made use 
of in the British Navy, and that, misled by the less 
responsible publicists and supported by even less 
reputable facts and data, they should from time to 
time question Naval policy and plead for sympathy. 

You will gather from these opening remarks that 
I am myself in no doubt whatever as to which is the 
proper fuel to be used to-day. 

I have seen it argued that the present, generation 
of naval officers is not responsible for the use of oil 
fuel; that is quite true, but the aim of that statement 
was to show that some distinguished naval officer—or 
politician—(names were actually mentioned) drawn 
into the spider’s web of some oil magnate, had com- 
bined with Machiavellian cunning to force this 
unwanted foreign product on the British Navy. 

It is hardly worth while discussing such suggestions ; 
the truth is, of course, that you cannot stop the march 
of progress, and the fact is that no single individual 
or even a small coterie of individuals has been 
responsible for the introduction of oil fuel for the 
Navy. 

Its technical development and use has, under 
successive Engineers-in-Chief of the Fleet, and one 
might say the whole naval engineering personnel at 
sea, proceeded from day to day ; the technique being 
assured, the approval for its adoption has, in all the 
circumstances to be considered, been made, not by 
one man, but successively by a host of men in the 
governing positions. 

These developments are evolutionary; they can 
be delayed, they can be hastened ; but if good and 
right, their preponderating advantages must lead 
inevitably to their increasing use. 

About 1908, destroyer programmes with oil fuel 
alone having progressed perhaps somewhat quickly, 
some doubt was felt about the certainty of supply, 
and it was decided that the “ Beagle” class of 
twenty T.B.D.’s, then being designed, should use 
coal. The disadvantages of coal, already well known 
in the technical departments, soon became apparent 
to all, and in the very next programme coal was 
finally abandoned for the “‘ Acorn ” class, oil restored, 
and this has continued ever since. Coal lasted in the 
destroyers one programme only, after oil had once 
been tried—one year’s batch—and the following 
comparison shows the reason. 

** Acorn,” as compared with “‘ Beagle,” had a 
superior armament—20 per cent. less displacement, 
cost 16 per cent. less, and was 1} knots faster and 
could hold her speed until fuel ran out. 

Since that date the developments in T.B.D.’s 
with oil fuel have far outstripped those mentioned 
as a comparison between “‘ Beagle *’ and “‘ Acorn.” 

It seems the Admiralty were all the time from 1903 
onwards tending towards 100 per cent. use of oil fuel 
in the Navy, and yet it is 1931 before a petition is 
engineered for a return to coal. Was King Coal 
asleep ? 

But after all it must not be supposed that the 
experiments and improvements in the burning of 
oil fuel made at Haslar and in the Fleet were confined 
to oil alone. Mechanical stokers had been tried, and 
all the advancements in the handling and burning 
of coal by the mercantile marine and in shore power 
stations have always been, and are being, watched to 
see if any of them could be applied with benefit in 
H.M. ships. 


TECHNICAL. 


The calorific value of oil fuel is about 1-3 to 1-4 
times that of coal. As measured in British thermal 
units, oil is about 19,000, while best Welsh steam coal 
is about 14,500. 

But while oil is fairly uniform in quality, what- 
ever its geographical origin, while it does not dete- 
riorate with storage, nor does it contain ash, coal is 
not uniform, not even Welsh, while the variations in 
coal from the various sources of origin over the world 
are enormous. Coal does deteriorate slightly with 
storage ; it becomes dusty with handling, and con- 
tains an objectionable amount of ash, though these 
disadvantages can be mitigated by modern methods 
of washing and handling. 

The space required for stowing 1 ton of Welsh coal 
is 40 to 43 cubic feet, whereas 1 ton of oil fuel averages 


* Royal United Service Institution, Wednesday, March 14th, 
1934, at 3 p.m. 











about 38 cubic feet ; moreover, oil bunkers can be 
safely filled to 95 per cent. full stowage, whereas in 
coal bunkers there is an appreciable loss from broken 
stowage, sufficient space having to be allowed under 
the beams at the crown of the bunkers to provide for 
ventilation and to permit egress of coal trimmers, 


PULVERISED FuEL AND MIXTURES. 


I will make a short digression here to mention 
pulverised fuel and mixtures of pulverised fuel and 
oil. Pulverised fuel cannot be carried in bulk ; it is 
dangerous ; but even if it could, it would have to be 
kept “ fluffed,” 7.e., prevented from packing, and in 
that condition requires much more space—55 to 
60 cubic feet per ton. Alternatively, if the coal is 
pulverised as it is required for use, on the “ hand-to- 
mouth ” system, then much additional machinery, 
absorbing space and weight, must be installed to do 
the work. 

Mixtures of pulverised fuel and oil, erroneously 
called ‘‘ colloidal fuel,’ have been tried for many 
years, and while increased weights of this fuel per 
cubic foot of space over oil alone can be stowed, no 
mixtures so far tried have proved really stable or 
suitable for stowage in and use from warship tanks. 


STOWAGE. 

Oil can be stowed in any compartment, large or 
small, within reason, in ships, no matter what shape 
or where situated ; contiguity to the boilers is not 
necessary, and the fullest use of every such space 
throughout the ship to each and all of the boilers can 
be made without impairment of supply. 


TRANSPORT TO BOILERS. 


In coal-burning ships the only readily accessible 
stowage is above the floor plates and abreast the 
boiler-rooms, and in ships requiring much endurance 
a large proportion of the coal must be stowed in 
bunkers which are not easily accessible or which 
cannot be worked without increasing the labour 
necessary to keep up and maintain supply. In the 
war, for example, many ships carried large quantities 
of coal in reserve bunkers which it was found impos- 
sible to use, and for operational purposes had no 
value whatever, and under no circumstances could 
such coal be transported to satisfy any other rate for 
steaming but a low rate. 

To supply coal from bunkers to boiler-rooms a 
number of water-tight doors must be fitted in the 
bulkheads, seuttles and armoured doors in the pro- 
tective decks, making for weakness and expense in 
construction and vulnerability under working con- 
ditions at sea. . With oil fuel these doors, scuttles, &c., 
are not required, and the water-tight sub-division is 
therefore more efficient, the protection is thereby 
improved, and the strength of the structure increased. 
Moreover, the bulkheads, decks, &c., forming the 
boundaries of the fuel tanks remain fully efficient, 
being always under test, a condition wich cannot be 
assured with the boundaries of coal bunkers. In the 
latest warships, in which the weight of fuel carried 
reaches 30 per cent. of the displacement, this advan- 
tage is most valuable. 


GENERAL Errect ON DESIGN oF SHIPs. 


It is almost impossible to design a warship pro- 
viding for anything approaching an equal supply of 
coal to each group of boilers, and still more difficult 
to ensure this state of affairs at the commencement of 
an action. I may mention my own ship, H.MS. 
** Agincourt,” as @ particularly glaring example, 
although in fairness it must be said that the ship was 
not Admiralty designed. She had three boiler-rooms, 
A, B, C. A had 450 tons of coal abreast it, B had 
about 800 tons, and C, including reserve bunkers, 
about 2000 tons (my figures are, at this distance of 
time, approximate). If it had not been possible to 
carry 600 tons of oil fuel in the double bottoms, and 
if we had not converted the boilers to take Admiralty 
oil fuel fittings during the first six months of the war, 
while remaining at sea, that ship could never have 
remained in the line, after a few days out of harbour 
at high speed, with battleships of contemporary 
Admiralty design ; and the anxiety of the chief engi- 
neer and the captain of such a ship, as to whether the 
fuel could be brought to the furnaces to satisfy all 
conditions of steaming, is not such as one who has 
experienced it will easily forget. 

It might be argued by the technical protagonists 
of coal (if there are any such people—I have yet to 
discover them) that modern coal-handling machinery 
could be devised to bring coal from any part of the 
ship to the fires, without requiring trimmers ; perhaps 
it could, but how to do so without putting impossible 
encumbrances on the naval architect, impairing the 
water-tight sub-division of the ship, and introducing 
heavy and complicated machinery to go wrong at 
any moment in action, is quite beyond my own vision. 


PROTECTION. 


It has been claimed that coal bunkers provide 
protection against enemy action, which oil bunkers 





do not, and the case of a torpedo hitting H.M.S. 
“* Marlborough ” at Jutland is quoted as the classical] 
example. As a matter of fact, that torpedo expended 
most of its energy on a Diesel engine electric generator 
(much to the gratification of the engineer commander, 
who got a new and better one), and the saving of the 
ship by coal bunkers is simply not the truth. But in 
any case the claim as to coal bunkers is largely 
fictitious. : 

It is necessary, for reasons I have already shown, 
to trim down coal from the upper bunkers as soon as 
possible after leaving harbour to ensure an adequate 
supply in the immediate vicinity of the hoiler-rooms 
for action, and the supposed protection afforded by 
the coal will probably be lost by the time contact with 
the enemy has been established. It might even be 
the case that at the critical moment a bunker door 
might be open and jammed with coal. 


FUELLING SHIP. 


Another advantage, arising from the same fact, is 
in fuelling ships. Fittings required for refuelling are 
merely pipes, filters, and valves, and involve much 
less disturbance to the hull structure than those- 
required for coaling. The rates of refuelling can be 
considered as two to three times the rate of coaling, 
and that with practically no effort on the part of the 
personnel. Ships can also be stored and ammunition 
embarked at the same time. As soon as these opera- 
tions are performed the ship is ready for sea, without 
having to be cleaned and without a fatigued personnel. 


GENERAL EFFEcts ON DESIGN OF MACHINERY. 


In the design of the machinery no actual advantage 
acerues to the main propelling steam turbines from 
the use of oil fuel, but when we come to the boilers 
and boiler-rooms the advantages are most marked. 
The human element sets a limit to the size of fire- 
grate which can be adopted, since, if the length of the 
grate is increased beyond about 7ft. 6in., the fires 
cannot be efficiently served and cleaned. The length 
of oil-fired boilers is only limited by the consideration 
of ensuring that the particles of oil and air necessary 
for its combustion can reach the extreme end of the 
combustion chamber. Modern oil-fired boilers can 
be made up to a length of 20ft. and more, if necessary. 
For high-powered ships, therefore, the use of coal 
involves a large number of small boilers, whereas with 
oil the same output can be obtained from a small 
number of large units, an arrangement which results 
in a considerable saving in the weight and space 
required for the machinery. It also permits of a more 
favourable water-tight sub-division of the hull with 
consequent improvement in immunity from under- 
water attack, both to hull and machinery. 

Coal-fired boilers necessitate the installation of 
machinery and gear for getting rid of ashes; they 
require relatively more fan engine power, and the 
general effect on machinery design is to add greatly 
to the weight and space required. 


MANNING. 


The engine-room complement of a large ship is 
decided chiefly by the number of men required to 
steam the ship continuously at high power, working 
in three watches, and it follows that this complement 
for a large coal-fired ship is from three to four times 
that of an oil-fired ship power for power ; for example, 
H.M.S. “Tiger,” 108,000 S.H.P., coal and oil, E.R. 
complement 600; H.M.S. “‘ Hood,” 144,000 S.H.P., 
oil only, E.R. complement 300. In a modern 8in. 
gun cruiser an increase of at least 250 men on existing 
complement would be required. 

Supposing for the moment that it were possible te 
convert the Navy as it exists to-day to an all-coal one, 
an addition of the order of 15,000 men would be 
required. 


OPERATIONAL. 


Oil fuel ships can steam continuously at maximum 
power, say, 90 per cent. to 100 per cent., until all the, 
fuel on board, wherever stowed, is expended, without 
any noticeably increased effort on the part of the 
personnel. There is little fouling of the combustion 
spaces in the boilers, no fires to be cleaned, no ashes 
to be drawn and pushed overboard, and there are no 
calls made for deck assistance. 


As between the two fuels, and with the latest 
improvements, combustion with oil almost attains 
that theoretically possible and is under perfect control 
all the time. With coal the limitations are most 
serious ; one has only to read the Admiralty regula- 
tions in the “ Steam Manual” of the all-coal-fired- 
ship days to realise this. A full-power trial then con- 
sisted of eight hours at 100 per cent. F.P. with sixteen 
hours at 60 per cent. Sixty per cent. was the maxi- 
mum power obtainable until the coal was finished, 
and, speaking from considerable experience, it can be 
said that even this low percentage of power depended 
very largely on the organisation, the skill, and endur- 
ance of the engineering personnel, and with, in many 
cases, frequent calls for deck assistance to bring the 
coal in distant bunkers to the vicinity of the various 
stokeholds. 

Is this enormous handicap and all that follows from 
it in the qualities of the ship to be lightly accepted ? 





I know of no naval engineer officer who has experi- 
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enced service under both conditions who would think 
twice about the matter. 
SUPPLY. 

lL come now to an important question which, I 
believe, really forms the basis of all arguments and 
of all agitation against oil, and that is the question 
of supply. 

ft 1s contended that while our supplies of oil could 
all be cut off at source, the supplies of home-produced 
fuel are always available. Putting aside for the 
moment those cranks who will not listen at all to any 
of the reasoned arguments on the coal versus oil 
question, it is quite natural that many naval officers, 
retired, and others deeply concerned for the Navy 
and the safety of this Empire, must say to themselves : 
can we keep going under all the possible circumstances 
of war and the requirements for the adequate defence 
of the Empire ? 

The whole question of oil versus coal in the matter 
of supply is most involved, because modern transport 
of almost all kinds and all the three services, Navy, 
Army, and Air Force, depend on adequate supplies 
of liquid fuel. 

It is beyond the purpose of this lecture to introduce 
the matter of the possibility of home-produced liquid 
fuels. It would be a most serious impeachment of 
our controlling authorities—and that includes others 
besides the Board of Admiralty—if they had not been 
the very first to realise the importance of this question 
and to make a proper provision. It may well be that 
risks have been taken, and yet those risks have 
received careful and proper discussion and have been 
found in all the circumstances to be justifiable. 

It is quite obvious that none of us here knows quite 
enough to discuss the matter properly. I certainly 
do not pretend to myself; nor, I imagine, would it 
be altogether in the public interest to give all the 
facts in connection with arrangements for supply of 
oil in war. But this at least can be said: we are not 
dependent entirely on supplies from any one country 
or from any one part of the world, and it isas ridiculous 
to say that our supply of oil is liable to be cut off at 
its source at any time without a shot being fired to 
defend it, as to say the same of any other raw materials, 
such as food. 

Reserves of oil can be and, I have no doubt, are 
being built up as the responsible authorities may 
judge necessary. In some respects it is easier to build 
up reserves of oil at distant fuelling bases than it is 
to build up reserves of coal, a fuel much more liable 
to deterioration and much more of which for the same 





performance would be required; over 40 per cent. 
more tonnage is required to carry the same useful 
quantity of coal than for oil; in point of fact the 
position is far worse than that, because oil can be 
carried in the double bottoms and tanks other than 
bunkers, and in those of ships other than pure colliers 
or oilers. 

Another point that is often forgotten is that there 
can be no certainty or, I hope, probability that future 
wars will be fought entirely in home waters, and quite 
apart from the difficulties of transport mentioned 
above, there can be little doubt that in most parts of 
the world it is now easier to get oil fuel than good 
Welsh coal. 

The one disadvantage of having to transport oil in 
large quantities to these islands is fully recognised, 
and without exception everybody concerned would 
much prefer to use a home-produced fuel, were it 
possible to do so. 

Briefly and to summarise, the advantages obtained 
from the use of oil are :— 


Increased endurance for a given weight of fuel 
approximately up to the ratio of 2 to 1. 

Longer periods at sea without having to return 
to harbour. 

Increased power and speed for a given weight of 
machinery. 

Alternatively equal power can be obtained on a 
reduced weight and space of machinery, permitting 
the difference in weight and space to be devoted to 
other military requirements, viz., armour pro- 
tection, armament, &c. 

Increased flexibility. 

Reduced complement. 

Short time required in harbour to replenish with 
fuel and stores, and ability to go to sea at once 
without a fatigued personnel. 

Full power can be maintained as long as fuel 
lasts instead of only 60 per cent. 

Absence of smoke and ability to control smoke 
for tactical purposes. 

Transfer of fuel for correction of heel and trim 
in event of damage. 

Transport to distant fuelling stations more easy 
and less of it required in store. 

No deterioration in storage. 


In conclusion it can be stated that on a limited dis- 
placement it would be impossible to design a coal- 
burning ship having the same military characteristics 
as a ship burning oil. 








A Vibration Neutraliser for Ships. 


> 


HE desirability of eliminating or reducing the 

vibration transmitted to the hull of a ship by 
the propelling machinery has recently received 
much attention, particularly in connection with 
vessels driven by internal combustion engines. A 
notable contribution to the theory of the subject 
was made last year by Professor C. E. Inglis in his 
paper * A Suggested Method for Minimising Vibration 
in Ships,” read at the Spring Meetings of the Institu- 
tion of Naval Architects. The gist of that paper may 
here usefully be recalled, for the principles which 
it expounded will be found to be embodied in the 
design of the vibration-neutralising device illustrated 
herewith. This device has been constructed by the 
Cantieri Riuniti dell’Adriatico, and is based on the 
results of experiments and studies made for that firm 
during the past four years by Mr. Hugh Loser, a 
member of a committee appointed to study vibration 
problems by the Italian National Council of Research. 
The neutraliser illustrated was installed in June of 
last year in the Cosulich Company’s motor ship 
** Maria,”’ a cargo vessel of 11,700 tons displacement, 
in service between Trieste, New York, and the 
Gulf of Mexico. This vessel exhibited much vibration 
previously to the installation of the neutraliser. 
Seven months’ experience with the device has, we 
are informed, shown that it acts satisfactorily in all 
weather conditions, and that it can be easily and 
simply controlled by the ordinary members of the 
engine-room staff. 

In his paper, Professor Inglis discussed the 
behaviour of two masses M,, M,, Fig. 1, united by 
a spring and suspended by a second spring from a 
point A. If the point A is given a vertical periodic 
motion, vertical oscillations will be induced in the 
masses M,, M,. The amplitudes of these induced 
oscillations will depend upon the amplitude and 
frequency of the motion given to the point A, and 
upon the natural frequencies which the masses 
M,, M, would exhibit ifthey were suspended separately 
by their respective springs from a fixed point. From 
the formule for the amplitudes of the two induced 
oscillations, it is deduced that if the natural frequency 
of M, is made equal to the frequency of the vibratory 
motion imparted to the point A, the amplitude of 
the vibration induced in M, will be zero—that is to 
say, this mass will be brought to rest. The mass M, 
under these conditions will oscillate in antiphase with 


respect to the vibratory motion communicated to 
the point A, the amplitude of this oscillation being a 
function of the ratio M,/Mg. 

A horizontal beam is in the nature of a loaded 
spring. If, therefore, the supports of the beam are 
subjected to a vibratory motion of frequency n, the 
oscillation induced thereby in the beam can be 
reduced to zero by means of a suspended mass 
attached to the beam by a spring of such strength 
that if the mass were attached by it to a fixed point 
it would exhibit the same frequency n. The extension 

of this principle to a ship’s structure 

4 follows naturally, the only important 

point of difference being in the fact 

that the vibratory motion of the 

‘beam ”—the ship’s hull—is derived 

not from a motion of the points of 

support, but from an internal source, 

namely, from the propelling machinery. 

| The size of the suspended mass may 

be quite small, but the smaller it is 

made the greater will be the ratio 

M,/M,, which, as already noted, deter- 

mines the amplitude of the antiphase 

vibration of the suspended mass. In 

order to keep this amplitude within 

reason, Professor Inglis suggested that 

the suspended mass should not be 

Fic. 1 less than 2 per cent. of the mass whose 
oscillations are to be neutralised. 

This method of neutralising vibrations possesses 
@ grave practical objection. With given values of 
M, and M, the system can be tuned completely to 
eliminate the movement of M, when the point A is 
subjected to a vibratory motion of one particular 
frequency. If the frequency of A rises above, or 
falls below, this particular value, and if the system 
is not re-tuned to meet the change, then two critical 
points are approached at which the amplitude of 
M,, instead of being zero, builds up to an excessive 
value. Professor Inglis showed that if M, is made 
equal to 2 per cent. of M,, these critical points are 
reached when the frequency of A is only 7 per cent. 
above or below the value which makes the amplitude 
of M, zero. 

To overcome this difficulty, Professor Inglis 
suggested that the motion of M, should be subjected 





- 





to a damping effect, either of the fluid or solid 


friction type. He showed that when the motion of 
M, was damped, the motion of M, could not be 
completely eliminated at any given frequency, but 
against that sacrifice there was to be set the fact that 
the oscillation of M, at other frequencies was pre- 
vented from mounting up to any serious extent. 

In his paper Professor Inglis presented simple 
designs of vibration dampers based on these principles, 
and intended to be attached to the flanges or webs 
of girders. He suggested that dampers of these 
patterns might be applied to individual beams in a 
ship’s structure which were found to pick up oscilla- 
tions of a resonant character. On the manner in 
which the general principle might be applied to 
minimise the vibration of a ship’s structure as a 
whole, he left naval architects to pronounce their own 
views. 

In. the vibration neutraliser installed on the 
m.s. ‘ Maria,” the mass M, takes the form of a 
tank disposed between an upper and a lower frame, 
the two frames being connected at their corners 
by tie rods. The tank carries guide rollers, which 


bear against the tie rods and is supported elastically 


mid-way between the frames by sets of double 
spiral springs, which abut against the frames and 
against a rib extending along each side of the tank. 
Internally, the tank is divided into a number of cells. 
It is claimed that the arrangement of these cells is 
such that when the tank is charged to any extent 
with water, the subdivision of the water causes it 
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to move with the tank as if it were a solid addition 
to its weight. Two manceuvring valves, one for the 
inlet of water to the tank, and the other for the outlet, 
are connected to the tank by means of flexible pipes. 
An air pipe is similarly connected flexibly to the 
top of the tank. A gauge glass is provided to indicate 
the depth of water in the tank. 

It will be observed that no damping arrangement 
is provided to govern the vibratory motion of the 
tank. On the contrary, all possible steps are taken 
to eliminate accidental damping forces. ‘In particular 
the guide rollers are specially designed to operate with 
the least possible amount of friction, and the internal 
or molecular friction of the springs is minimised 
by designing them to operate under a low working 
stress. The absence of damping is a characteristic 
feature of the arrangement. It would apparently 
imply that the system is open to the grave practical 
defect referred to above, namely, that a relatively 
small change in the frequency of the vibration to 
be neutralised will bring the system to the upper or 
lower critical point at which the vibration, instead 
of being neutralised, builds up to an excessive value. 
That condition would undoubtedly arise if the 
system were preserved in exactly the same state when 
the frequency of the vibration to be neutralised rose 
or fell. The admission or extraction of water from the 
tank provides a means of re-tuning the system to 
suit any change in the frequency. It is stated that 
1 cm. difference in the level of the water in the tank 
changes the natural frequency of the vibrating 
mass by about one in a thousand. The control 
of the tuning is, therefore, readily applicable, and 
permits the natural frequency of the vibrating mass 
to be adjusted with great accuracy to suit changes 
in the frequency of the vibration to be neutralised. 
The gauge glass is marked in terms of engine revolu- 
tions, and when the engine speed changes the operator 
adjusts the water level in the tank accordingly. 

This procedure provides a first approximation 
to the amount of water required in the tank, for 
the engine speed is the main factor causing a variation 
in the frequency of the vibration to be neutralised. 





Other factors affecting that frequency are changes 
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Fic. 3--GENERAL ARRANGEMENT OF OSCILLATING TANK 


in the distribution of the cargo, changes in the draught 
of the vessel, consequent upon the consumption of 
fuel and stores, and changes in the weather and sea 
conditions. These factors prevent the engine speed 
from being taken as the sole criterion of the amount 
of water to be carried in the tank, and involve a 
final adjustment of the level to that value at which 


frequency to be dealt with is much below 200, the 
size of neutraliser required is likely to prove excessive. 
Tne neutraliser on the ** Maria” weighs 12 tons, and 
occupies a space of about 2 cubic metres. As deduced 
from a measurement of the amplitude of vibration 
of the tank, the actual force transmitted by the 
neutraliser to the ship’s structure under maximum 
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as the neutraliser was being adjusted. It will be 
noted that the adjustment was begun with the 
frequency of the tank set at 200. At a frequency of 
196—twice the engine speed—the vibration of the 
ship’s structure was still noticeable, the final adjust- 
ment giving substantially zero vibration being found 
when the natural frequency of the tank was reduced 
to 188-6 per minute. The final diagrams, No. II1., 
show that the elimination of the vibration as observed 
at the stern position tallied with its disappearance 
at the bow and on the bridge. 








A Projected British Foundry School. 


Ix a paper read before the Birmingham Institution of 
Foundrymen on March 14th, 1934, Mr. J. G. Pearce, M.Sc., 
Director of the British Cast Iron Research Association, 
gave the following particulars of the proposed scheme for 
the education of foundrymen in the Central Technical 
College, Birmingham. 

The British Cast Iron Research Association has from 
its inception been keenly interested in foundry education 
and training. While it is, in fact, actually empowered by 
its articles to undertake educational work entirely on its 
own responsibility, it has been content to co-operate with 
other representative bodies. As the Association is the 
only body of its kind in the country exclusively devoted 
to founding, and as the industry is predominantly con- 
cerned with cast and malleable iron, it is natural that the 
Association should provide the initial impetus for an educa- 
tional scheme. 

It is necessary to emphasise, however, that the school. 
proposals for the establishment of which are outlined 
below, will be completely independent, financially and 
otherwise, of the British Cast Iron Research Association, 
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F1IG. 4 VIBRATION DIAGRAMS WITH NEUTRALISER 


the vibration of the ship is practically absent as 
judged by the operator’s personal sensations. 

The vibrations of the m.s. ‘‘ Maria” before the 
neutraliser was fitted were felt most pronouncedly 
at the bow and stern and on the navigating bridge, 
and were of a frequency equal to twice the speed 
of the propelling machinery, or approximately 200 
per minute. It is claimed for the system that it is, 


or should be, capable of dealing with other frequencies 
up 


to about 1000 per minute. If, however, the 





conditions is about LU tons. The neutraliser is 
situated under the main deck and directly over the 
propellers. Its exact situation, in order to give the 
best results, was made the subject of much study. 
In Fig. 4 we reproduce a “vibrogram”’ chart 
taken when the engine speed was 98 r.p.m. Diagram 
No. I reproduces records of the vibrations at the 
three positions named above when the neutraliser 
was blocked up and inactive. The diagrams, No. IL., 
show the vibration recorded at the stern position 





IDLE AND IN ACTION 


and while it is hoped that the contact between them will 
be of the most friendly description, the new school will 
have its own governing body, the Association taking its 
place as one of the constituting bodies concerned. 

The industry is for this scheme only required to furnish 
the sum of £500 per annum, and as the course lasts for 
one year no lengthy period of guarantee is required ; 
neither is any large outlay required for capital expenditure 
on equipment, for reasons which will be outlined below. 

Individual technical colleges have installed excellent 
equipment and established very satisfactory courses for 
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foundrymen, notably at Birmingham, Middlesbrough, 
Falkirk, Rugby, Wolverhampton, and at the Sir John 
Cass Institute in London. Loughborough has excellent 
foundry equipment used in its ordinary courses. None, 
however, is in a position to offer training of the highest 
type ona full-time course and, indeed, the prospective 
demand does not require the establishment of more than 
one such school for the whole country. The detailed pro- 
posals for such a school, to be governed by the industry 
itself, but in full co-operation with the existing educational 
machine, can now be considered. They are, of course, 
subject to any modifications which the governing body 
may see fit to make. 

The New School: lis Status.—The school will form a 
new body entirely independent of existing representative 
bodies in the.industry and of the universities and local 
education authorities. In this respect it will be unlike any 
other school for industrial training in the country. It will 
be governed bya committee nominated by the repre- 
sentative bodies in the industry (trade associations, tech- 
nical and scientific societies and research associations), 
and others who offer the necessary financial support. It 
will grant to successful students a national and State- 
recognised diploma and no other school will be established 
to grant a similar diploma, which will thus have a national 
and nationally recognised value. The course will be a full- 
time course of one year’s duration. 

Aim of the School.—The school will not attempt to afford 
practical training, which can only be acquired in the 
foundry, and suitable practical knowledge will be a con- 
dition of admission, which will be confined to those 
actually engaged in the industry. The school will aim at 
furnishing men who have already gained this practical 
experience, who have some technical knowledge through 
part-time or full-time study, and who show promise and 
ability to undertake responsible work, with the most 
advanced information and knowledge in. the science and 
art of founding that the country can offer. It will appeal 
to the foundry manager, the foundry engineer, the foundry 
chemist, and the foundry metallurgist, to men who aspire 
to these posts, and to men in all other posts for which this 
type of training is a recommendation. It is intended that 
the course shall cover the founding of grey iron, white iron, 
malleable cast iron, steel, and non-ferrous metals, and it 
shall appeal equally to large and small foundries, light 
and heavy foundries, attached and independent foundries, 
jobbing and specialised foundries, as all these types are 
likely to remain part of the permanent industrial structure 
of this country. 

Location.—It is proposed to establish the school in 
Birmingham, which is geographically, industrially, and 
educationally very suitable. The city is easily reached 
from all parts of the United Kingdom and is centrally 
situated. While, of course, final arrangements will depend 
upon the acceptance of the scheme by the industry, it is 
anticipated that no difficulty will be experienced in 
arranging for the new school to be housed in the Central 
Technical College. No separate building scheme is con- 
templated, for the number of students to be dealt with 
would never justify such a scheme. Furthermore, there 
are advantages in associating the school with a larger 
institution, as teaching in certain subjects can be readily 
provided for. 

Admission.—The admission of students will be deter- 
mined by the governing body, but it is probable that a 
start would be made with not less than ten students and 
the maximum in attendance would probably not be allowed 
to exceed thirty. There will be no age limit for admission. 
It is anticipated that students will be required to pay a fee 
of about £30 for the course, which would last for a year. 
The cost of operation is estimated to be £2300 per annum 
for the minimum number of students, increasing to £3000 
for the maximum. It will be evident that from sources 
other than fees a sum of £2000 per annum has to be 
furnished, In this connection the Board of Education 
has expressed its interest in the scheme and, subject to the 
industry furnishing the comparatively small sum of £500 
per annum and to the required number of students coming 
forward, is prepared to consider furnishing the remaining 
£1500 per annum in the form of a direct. grant, The funds 
of the school will be administered entirely by the governing 
body. It must be understood that the support of the 
Board of Education is conditional upon the conditions 
mentioned above being observed, but the industry can be 
assured that the Board’s support will be forthcoming if 
these conditions are met. The Board recognises that the 
new school is of an entirely new type, having a much 
closer connection with the industry than is usual in this 
country, and, if the school becomes a success, it may 
stimulate the establishment of similar schools for other 
industries. 

Since the school will not undertake practical training, 
it will be necessary that all prospective students should 
have had experience in a foundry, and a minimum of 
twelve months’ practical experience will probably be 
required. A definite standard of technical knowledge 
will also be required and the existence of the craft certifi- 
cate and national certificate schemes referred to above will 
make it easy for those who have not reached the standard 
of knowledge obtainable from courses for these examina- 
tions to repair the omission by part-time study in their 
own districts. In this connection the school will co- 
operate with the technical colleges and schools. 

Some students may take the course entirely on their 
own responsibility, but it is hoped that large firms will be 
willing to release promising members of their foundry 
staffs to attend the course and that the nominees of pro- 
prietors of small foundries will also attend. 

Commencing Date.—If sufficient students are forth- 
coming, the course will begin in October, 1934, or October, 
1935. Prospective students are invited to communicate 
with the author and for the first year’s course preferably 
before the end of April, 1934. 

Curriculum.—A hard year’s work is required to cover 
the ground desired. It is estimated that the course will 
consist of approximately 600 hours’ lectures and 600 hours’ 
laboratory work. In addition, each week a foundry visit 
will be arranged on which the student will prepare a report 
and each session a visit to another foundry area will be 

aid. 
e The new scheme has this fundamental difference from 
any other scheme of training. It is intended for men who 
are already engaged in the industry and who are com- 
mitted to it as a means of livelihood. It is difficult, if not 





impossible, to say as the result of a purely academic 
course whether a man is likely to achieve a responsible 
position in an industry or not. The man who has already 
achieved a measure of responsibility has thereby demon- 
strated, not only his practical skill and technical know- 
ledge, but a capacity for leadership which is essential to 
success. While it may be difficult to arrange for such an 
executive to leave his post for a period of a year, it is 
believed that the results will amply justify the effort 
required. 








SIXTY YEARS AGO. 


ALTHOUGH the water wheel preceded the steam engine 
as a source of mechanical power by many generations, the 
steam engine reached a very high degree of development 
many years before the water wheel emerged from its 
primitive form and became the basis from which the huge 
hydraulic power stations of the present day took their 
rise. The explanation lies almost entirely in the word 
‘*‘ transmission.”” Small falls, suitably situated to permit 
the power developed at them to be directly applied on 
the spot, were usefully exploited. Towards the middle of 
last century the Francis and other forms of water turbine 
showed how their power could be harnessed with increased 





design had to be constructed. The power unit is a McLaren 
four-cylinder engine, developing 75 H.P. at 1000 r.p.m. 
Loose side shutters, which can be very easily removed 
by one man, leave the whole of the engine, starting gear, 
and transmission open for inspection, lubrication, and 
cleaning purposes. The starting is carried out by a Scott 
two-cylinder, two-stroke cycle petrol engine, which 
automatically engages and disengages with the main 
engine and is itself started by hand from the cab. 
Although, owing to the small gauge, considerable restric- 
tion is placed upon the size of the locomotive, the 
* Hunslet ” patented pre-selective change gear has been 
embodied in the design. Incidentally, this is the smallest 
locomotive which has been fitted with this gear up to date. 
The main drive from the engine to the gear-box is through 
a multi-plate friction clutch and a Hardy-Spicer flexible 
coupling. The latter prevents any cross strains in the 
frame which might be set up owing to the articulation 
of the bogies being transmitted to the main driving shaft. 

From the gear-box, which is carried centrally on the 
main frames, propeller shafts extend to the two bogies. 
Very special attention had to be paid to these shafts in 
view of the 30ft. curves the locomotive had to traverse. 
The final drive to the bogie wheels is by means of a worm 
on to the jack shaft, the latter being coupled to the 
cranks by rods. The reason for the adoption of this 
arrangement in preference to a worm wheel mounted on 











75 H.P. ARTICULATED OIL LOCOMOTIVE 


efficiency. Without doubt such turbines could have been 
immediately developed in size, but the difficulty lay in 
the fact that the large falls at which they could have been 
used were mostly situated in remote districts and no 
efficient means of transmitting the power developed to 
industrial neighbourhoods was available. The key to the 
problem was, as we now know, provided by the advent 
and development of the large electric generator. Sixty 
years ago that solution was still unforeseen. Nevertheless, 
sundry attempts had been made to solve the problem, and 
several curious methods of attacking it had been gravely 
proposed. In our issue of March 20th, 1874, for example, 
we read of an American who advanced a scheme for 
utilising the Falls of Niagara by means of a huge over- 
shot wheel, the power of which was to be transmitted across 
country right to New York itself by a system of shafts 
provided with universal joints, where necessary. We 
characterised the scheme as quite impracticable, but 
eminently suggestive. A race of giants might, we thought, 
see nothing ludicrous in it, but for the time being we pre- 
ferred to speculate on other and more practicable means 
which might be adopted for the transmission of power 
developed at water falls. Transmission by compressed 
air, we said, had already been used to work all the cranes 
at a wharf from a single engine, and Sir William Arm- 
strong’s water cranes provided a very successful modifica- 
tion of the same idea. An alternative and, we thought, 
even more promising solution of the problem was to be 
found in the transmission of water power by means of 
wire ropes. A system of that nature had been set to work 
oh a small scale at Schaffhausen, on the Rhine, round 
about 1867. It was now, we recorded, being developed 
at Bellegarde, on the Rhone, by the Compagnie Générale 
de Bellegarde, which had been formed in 1872 to utilise 
the water power of the district. The total power available 
was about 12,000 H.P. Water was being taken from a 
point just above the rapids known as the Perte du Rhone 
and led through a tunnel 1800ft. long to a power-house 
containing six Jonval turbines. Each turbine was 
designed to develop about 630 H.P. under a head of some 
43ft. It was intended to dispose of the surrounding land 
to manufacturers and to supply them with power from 
the falls by means of a system of wire rope transmission 
at a rent of between 200f. and 300f. per horse-power per 
annum. The system at the moment of writing was so 
far complete that 300 H.P. was being transmitted to a 
phosphate mill situated about 3000ft. away from the 
power-house. 








Oil Locomotive for Woolwich 
Arsenal, 


Tue oil locomotive illustrated has been built by the 
Hunslet Engine Company, Ltd., to operate at Woolwich 
Arsenal. A high-powered locomotive was required, and, 
at the same time, it had to be capable of traversing 30ft. 
curyes on 18in, gauge track. The locomotive went into 
service at the beginning of this month. Owing to the 
exceptionally sharp curves an articulated type of locomo- 
tive was essential, and, consequently, an entirely new 





the axle is that, in the latter case, there is an unsprung 
load due to the worm wheel, or worm and gear casing. 
With the present arrangement the worm box can be 
carried in a very robust manner between the bogie frames, 
and the main propeller shaft has only to accommodate 
movement due to curving. 








CATALOGUES. 


Ltd., 


British Piston Rina Company, Coventry.— 1934 
catalogue of piston rings. 

HERBERT Morris, Ltd., Loughborough. 
firm’s electric hoist blocks. 

J. H. Fenner anv Co., Ltd., Hull. 
dressed interwoven cotton belting. 

Epgar ALLEN ANv Co., Ltd., Imperial Steel Works, Shet- 
field 9.—A guide to the firm’s products. 

AsHMORE, BENSON, PEASE AND Co., Ltd., Stockton-on-Tees. 
— A leaflet on riveted and welded steel pipes. 
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Crewe Dinner.—The forty-fourth Crewe dinner will be 
held at the Trocadero Restaurant, Piccadilly, W.1, at 8 p.m., 
on Friday, May 4th, on which occasion the chair will be occupied 
by Captain H. P. M. Beames, of the London, Midland and 
Scottish Railway, and the guest of honour will be the Right 
Hon. J. H. Thomas, P.C., Secretary of State for Dominion 
Affairs. Mr. Reginald Terrell, Hon. Secretary, will be glad to 
hear from past and present Crewe pupils and premium apprentices. 

Tue InstirvuTion oF MINING ENGINEERS.—The Council of 
the Institution of Mining Engineers has awarded the ‘‘ Mavor 
and Coulson ”’ Travelling Studentship of £300 for 1934-1935 to 
Mr. I. G. Elmer Leek, B.Sc. (Mining), of Birmingham University. 
The successful candidate is required to devote one year to the 
special study, by underground investigations, of the methods 
practiced in the actual mining of coal, and in the transport of 
coal from the face to the main mechanical haulage, in Great 
Britain, the Continent of Europe, Canada, and/or the United 
States, and to follow a pre-arranged itinerary specifying the 
collieries to be visited. 

Conveyor BEeLTInG.—Recognising the importance of knowing 
to a month the age of conveyor belts, Mavor and Coulson, 
Ltd., have arranged that, in future, belts supplied with M. and C. 
flat or troughed belt structures will be marked in such a manner 
as to enable this information to be obtained at a glance, no 
matter how long after purchase. Two coloured stripes will 
run through the belt fabric, right along the length, and the colour 
and the distance relationship of the stripes, when compared 
with a diagram on a card supplied by the firm will tell the year 
and month of manufacture. Two examples of markings are 
given on one side of the card. 

Tae Waitworts Socrety.—'The Whitworth Society held its 
annual commemoration dinner on Wednesday, March 14th, 
1934, at the Holborn Restaurant, London, when the President, 
Mr. E. R. Dolby, received a large company of members. The 
Whitworth Scholars of 1933 were present as guests. The toast 
of ‘The Society ’”’ was proposed by Mr. R. Pendennis Wallis, 
Professor D. A. Low, the Hon. Treasurer, presented his report, 
and Dr. Hele-Shaw, the first President of the Society, also 
spoke. During the evening the President announced that he 
will be followed in the chair by Mr. Charles Day. The new 
members of the Committee to succeed Professor Coker, Dr. 
Morley, and Dr. Scoble, who retire, are Messrs. A. Havelock 
Case, L. H. Hounsfield, and L. H. Pomeroy. 
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Seamless Lead Cable Sheaths. 


——— > 


by means of a suitable tube, and a different size point and 
die can then be inserted. Exclusive of the time needed for 
adjusting the lead thickness, the total time required for 
the operation is eighteen minutes. 

The tie bar shown in section is bored throughout its 
length, and a rod in the central hole is connected to the 
return stroke piston by a slotted link, acting through a 
toothed quadrant and a bevel pinion fixed at the end of 
the rod, which is thus rotated by the main ram movement. 
A pointer fixed to the rod at the front end of the press 
indicates on a circular dial the exact position of the ram 
in the container. Although many factors such as the 
size of cables, length of runs, the efficiency of operators, 
and the facilities provided for charging the cable drums 


weighs 45 tons. The lead container is 18in. in diameter, 
while the diameter of the water plunger is 3ft. While 
the maximum water pressure is 3 tons per square inch, the 
maximum lead pressure is 15 tons per square inch. When 


HEN paper-insulated cables were introduced over 

forty years ago, there was no method of applying @ 
continuous lead sheath, and although it was found that 
the ordinary pipe press with the addition of a die was 
capable of covering continuous lengths of cable, seams 
which are absent in ordinary pipes were formed in the | 
cable sheath. The reason for this is apparent from the 





vane} 





die box diagrams, Fig. 1, in which a new charge of lead, 
indicated in black, is shown overtaking and passing through 
a previous charge represented by the cross-hatched 


portions of the diagrams. Each charge of lead is divided | 
into two parts in passing over the steel bridge, which | 


protects the cable from the pressure brought to bear upon 
the lead by the ram. When these portions attempt to re- 
unite above and below the cable, they are prevented from 
actually doing so by the oxide film carried forward from the 
previous charge which has been exposed to the atmosphere 
while in a molten condition. 
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Di—E Box DIAGRAMS 


Fic. 1 


produced in an ordinary cable press and etched to indicate 


the junctions between the two charges is shown in Fig. 2 
which clearly reveals the seams or welds at the top and 
bottom of the section. Although the majority of cables 
manufactured during the past forty years have proved 
satisfactory, splitting of the lead has occurred from time 
to time, and it is said that until the introduction of the 
“‘ straight-through ” press by W. T. Henley’s Telegraph 
Works Company, Ltd., of Gravesend, no length of cable 
could be guaranteed to be immune from the trouble. 
The Henley press is mounted horizontally with a slight 
inclination towards the front, and the cable to be covered 
passes through it from the back. The lead container 
with the new charge indicated in black, and occupying 
the annular space which surrounds the lead container, is 
shown in Fig. 3, the eable being protected by a substantial 
steel spigot which carries the point holder. When the ram 
advances, the new charge is pushed forward into the 
residue of the previous charge as a complete ring of lead 
without being divided or broken up in any way. The 
result is that the junction between the charges takes the 
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Fic. 2--TUBE PRODUCED 


form of an annular scarfed joint varying from 20 to 40 
yards in length, according to the dimensions of the pipe 
being extruded, and, as shown in the etched section, Fig. 5, 
radial seams are entirely avoided. 

In the sectional view of the press, Fig. 4, the residual 
block of lead remaining from the previous charge is shown 
at the front end of the lead container, the segmental 
ram being drawn back to admit the new charge, which is 
poured into the annular space surrounding the point holder 
through a comparatively small filling hole. Instead of 
the lead being poured into an open chamber and being 
exposed to the oxidising influence of the atmosphere, as in 
the vertical press, it is poured into a closed chamber 
and the production of oxide is almost entirely avoided. 
The segmental ram is immediately advanced to close the 
pouring hole, with the result that surplus lead is forced 
back through that hole, and it carries with it any oxide 
that may be formed on the small exposed surface. 

During the process of solidification, which occupies 
about four minutes, a pressure of approximately 2} tons 
is maintained on the lead, and the pressure is then 
increased until the extrusion of the sheath is resumed. 
As the new charge is hotter than the residual charge, it 
penetrates the latter and forms the elongated scarf weld, 
as indicated in Fig. 3. Mounted on an inclined foundation 
raft consisting of steel joists bolted together, the press 





A section of lead tubing | 
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FiG. 3--HENLEY LEAD CONTAINER 


filling the container with molten lead, the incline prevents 
air being entrapped. 

The lead ram is withdrawn by applying pressure to 
the piston head formed on the tail-piece of the main 
water plunger and working in a small cylinder attached 
to the rear of the main cylinder. The total end Joad is 
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Fic. 5—TUBE PRODUCED ON HENLEY PRESS] 


at the front and back of the press affect the actual output, 
the following table is not without interest :— 


Lead capacity 1000 Ib. 


Maximum size of tube it is s possible to produce e 4in. 
Lead pressure (imaximum), per sq. in. -- Lldtons 
Water Pressure oem - ~ im .. 3 tons 
End load .. : 2800 tons 
Effective stroke . 13hin. 
Average time occupied by working stroke 44 min. 
Returnstroke .. 1} min. 
Cleaning ram and moving to filling position. . 14 min. 
Pouringlead . 1 min. 
Closing filling hole and applying ‘initial 
pressure .. a: oe 
4 min. 


Waiting during solidification of lead 
The satisfactory results obtained with this straight- 

















FIG. 4--SECTION 


2800 tons. A shrunk-on steel ring assists in sustaining 
the resultant pressure developed at the lead end of the 
eg and serves to strengthen the container. The water 
and lead ends of the press are tied together by massive 
steel tie bolts, which are held by @ cast steel entablature 
surrounding the lead container and the bosses which form 
part of the cast steel water cylinder. 

The point or internal die held in the point holder 
decides the internal diameter of the lead pipe, and occupies 
a fixed position, but the die er ring which decides the 
external diameter of the pipe can be adjusted to secure 
concentricity. As it is frequently necessary to change 
the point and die, special means for carrying out the 
process have been provided. An inner sleeve normally 
screwed into the die-adjusting block to support the outer 
die, is first removed, and after the outer die has been 
withdrawn a tubular cutter is screwed into the die-adjust- 
ing block in the position previously occupied by the 
pressure tube, Upon revolving the tubular cutter by 
means of gearing driven by a 5 horse-power motor, a 
trepanning action takes place, and after the cutter has 
been removed from the point block, the internal die 
can be pushed forward from the rear end of the press 


THROUGH PRESS 


through press are said to have amply justified the work 
involved in developing it, and the taking out of patents 
in various parts of the world. 








It is announced that the Council 
of the Physical Society has awarded the eleventh Duddeli 
2 to Mr. Harold Dennis Taylor. The medal is awarded 

ersons who have contributed to the advancement of 
Saewls edge by the invention or design of scientific instruments, 
or by the discovery of materials used in their construction.” 
At the time when the new Jena glasses became available for 
general use, Mr. Taylor was oe optical manager of Thomas 
Cooke and Sons, of York. Large astronomical refractors of 
that period suffered from @ serious defect which was quite 
irremovable with the glasses then available. Mr. Taylor 
devised an objective in which much more than the purely 
optical probiém was solved. In 1893 he took out two patents 
for photographic lenses. The specifications in which the lenses 
are described are notable documents of high scientific value. 
But not only has Mr. Taylor made outstanding advances in the 
construction of lenses, but he has written a systematic treatise 
which will enable the physicist of the future to understand the 
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scientific basis on which the art of lens designing rests, 
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The Mechanics of Electrical 
Switchgear.* 


By H. TRENCHAM.} 

An engineer of wide experience was once heard to 
express the opinion that switchgear is 90 per cent. 
mechanical engineering and 10 per cent. electrical. 
Whatever may be the exact proportions, it is true that a 
complete review of the mechanics of switchgear would 
entail a study of the whole subject of switchgear. No such 
ambitious objective is envisaged in this paper, however, 
and some explanation of the actual object in view is 
necessary. Accepting the contention that the production 
of switchgear is predominantly mechanical engineering, 
it is to be expected that use should be made of the best 
that mechanical science has to offer, both in respect of 
design and of manufacturing methods. The latter have 
been developed so rapidly and in conjunction with 
standardisation have made possible so great a cheapening 
of many high-grade industrial products, for which a 
reasonable demand existed or could be created, that some- 
thing like a feeling of reproach has grown up towards the 
producers of switchgear, for which no popular demand can 
exist, and which has shown little change in price level 
during recent years. 

Probably only those actually responsible for switchgear 
production realise what a supremely difficult task they 
have had to face, and it is one object of this paper to 
examine the general problem of switchgear requirements, 
design, and production, and to show what causes have been 
operative to hold its price level at a figure which appears 
to compare unfavourably with that of many other mecha- 
nical products. The cost of switchgear is a considerable 
factor in the economics of electrical power distribution, 
and this subject now occupies a key position in bringing 
to its successful conclusion the British electrical inter- 
linkage scheme known as the national “ grid” system. 
Such an examination should therefore be highly opportune, 
and if it is possible to disclose the factors which prevent 
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Fic. 1-—Oil Circutt Breaker Tank Joints. 
4 —Top chamber of breaker. 
B—Breaker oil tank. 


(—Packing badly supported and liable to be blown out. | 


D— Tank wall loosely spigoted into cover. 


a Old design. b+ Improved design. 


switchgear development from achieving a high degree of 





production efficiency when judged by up-to-date standards, 
a service will have been rendered to the industry. 


~ : ; 
Twenty-five to thirty years ago switchgear was not | 


considered in itself to be a serious engineering matter. | 
Its production was usually subsidiary to some other | 
activity, and the attention given to its mechanics was 
cursory in the extreme. It was, and to some extent still 
is, looked upon as a necessary evil, and was tolerated 
rather than accepted because, from its very nature, it 
could produce no revenue. From such a genesis its 
evolution has not been at all easy. 

The old-time switchboard comprised various pieces of 
apparatus mounted on wooden panels and linked together 
by cables or by bare conductors. Slate or marble later 
took the place of wood, and barriers and partitions of 
similar material were added, thus evolving the cellular 
type of switchboard. Im these early equipments, loose 
apparatus was purchased or made by the power supply 
engineer and arranged to conform with his individual 
requirements. A rational embodiment of switchgear in 
complete mechanical entities, however, was projected 
and has slowly clarified itself, and the first steps towards 
its realisation have been predominantly the achievement 
of British engineers. The general acceptance of this ideal 
is far from complete, however, and this is perhaps not sur- 
prising when the revolutionary character of the changes 
which had to be accomplished is realised. 

The paper. therefore, attempts to analyse the functions 
of switchgear, to show how those functions are carried 
out, what is the range of variation in the product em- 
ployed, where the variations may be considered as essen- 
tial, and where they are produced by arbitrary causes. 
A comparison with other mechanical products should not 
then be difficult, and should not fail to show possible 
means for effecting economy and improvement. ° 

Switchgear is now a term of so wide a general applica- 
tion that some qualifying description is necessary. In 
this paper it is proposed to consider switchgear used for 
power generation, transmission, and distribution at high 
and extra high voltages, excluding any but casual refer- 
ence to apparatus for low and medium voltages. A certain 
amount of comment will be appropriate also to switch- 
year known as “ industrial’ and employed on medium 
and large installations belonging to consumers. 


TypicaL MECHANICAL PROBLEMS. 


Strength of Complex Enclosures Against Internal Pres- 
sure.—This problem refers mainly to the chamber in 
which circuit interruption takes place. Pressure is pro- 
duced by gas or vapour formation when the contacts 
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separate, and the stresses incidental thereto must be 
safely withstood by the containing chamber. 

The case of most general interest is the plain oil circuit 
breaker tank and top chamber. The tank is generally a 
welded steel structure open at the top. Its most economical 
form is naturally circular, but a rectangular plan arrange- 
ment offers certain advantages, particularly for heavy 
current ratings, as it can be adapted to contain the con- 
ducting parts with a better space factor. The top edge is 
usually a source of difficulty because the joint is not per- 
manent and mechanical bolting of a character which 
allows of opening for inspection must be resorted to. 
The tank is usually made with a spigot to engage more or 
less closely with a groove in the top chamber, in which 
gasketing material is housed. Occasionally, this scheme 
is inverted to afford greater security to the gasket, which 
must maintain its location and efficiency through repeated 
opening and making of the joint, with no special attention. 

Fig. 1 shows two forms of tank joint. That shown at a 
has been used extensively in the past, but is no longer 
acceptable for modern circuit breakers as the internal 
pressures which are developed would blow the gasket out. 
The spigoted construction shown at 6 has been found 
both reasonably cheap and mechanically reliable. 

The top chamber of a plain circuit breaker may be very 
complex, as it must provide ingress and egress for the 
bushing insulators, housing for the operating linkage, 
guidance and buffering of the moving element, attach- 
ment of the operating mechanism suitable for the reactions 
of opening and closing, and, in high-voltage circuit breakers, 
the housing of current transformers. Where possible, a 
fabricated mild steel structure is the most suitable because 
of the light weight and homogeneity of the material, 
though steel castings are not unusual. Cast iron is used 
only for quite light ratings. Complications are liable to 
arise wherever conductors pass through the walls of con- 
taining chambers because of the possible heating by eddy 
currents set up through the alternating magnetic forces. 
The high cost or low strength of non-magnetic steels and 
non-ferrous metals preclude their use for large chambers, 
and it is usual to weld a strip or strips of non-magnetic 
material into the structure so as-to produce a break in 
every possible magnetic circuit. 

Tanks and chambers are generally designed by resolving 
their members into elements of simple shapes, and con- 
sidering each element separately in respect of thickness and 
mode of support. When any form of are control is used, 
there is usually some internal chamber which itself must 
withstand heavy pressure and so also tend to screen the 
main chamber. Such an inner chamber will be wholly 
or partly made from insulating material whose strength 
characteristics or whose form may enhance the difticulty 
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Fic. 2—0Oil-tight Joints with Porcelain Shell. 


of forecasting accurately its performance. Openings from 
are control chambers, whether radial or axial, will produce 
reactions from heavy internal pressure, and these must be 
adequately provided for; and, in general, violent oil 
turbulence will be present, the effects of which cannot 
be accurately predicted, but must be covered by a margin 
of safety. 

In some breakers of the expansion type (using water), 
the whole fluid container is made in insulating material of 
a non-hygroscopic character, whose strength requirement 
will be very great. In gas blast breakers the working gas 
pressure is prescribed, and that part of the design con- 
cerned with pressure allows of more definite premises. 

Oil-tight Joints.—Mineral oil, because of its high insu- 
lation strength and other desirable attributes, is used very 
extensively in switchgear work, and the ability to make 
oil-tight joints is therefore an essential in this work. 

Between the machined faces of metal surfaces, where 
good mechanical rigidity and strength can be obtained, it 
is usual to clamp a fairly hard packing gasket and to use 
a ‘‘ sticker” material, such as shellac, or bakelite, or other 
synthetic resin varnish. Complication occurs, however, 
when a conductor with its insulating bushing must pass 
through a wall of an oil-tight chamber, or when an insu- 
lating shell, such as porcelain, having a conductor passing 
through it, must be filled with oil. 

There is quite a wide variety of requirements in actual 
practice, but a few typical constructions only need be 








discussed. In simple constructions, where porcelain 
bushings pass through a cast metal chamber wall, it has 
been fairly common practice to cement the conductors 
into the insulator and the insulator into the chamber wall 
with a paste of litharge and glycerine. The method, 
however, is limited to comparatively small work, added 
to which there are difficulties arising from the very close 
control of the ingredients, necessary to secure successful 
results, and from the poisonous nature of litharge. 

Fig. 2 shows two methods of making joints with the 
porcelain shells of oil-filled insulating bushings for extra 
high-voltage service. The left-hand part of the section 
shows a well-known construction by which metal rings 
are fixed with Portland cement to the ends of the porcelain 
shell. These rings are used to clamp the ends of the shell, 
which are ground flat, against machined metal faces, using 
comparatively soft packing gaskets between. The right- 
hand part of the section shows a modified arrangement 
designed to avoid certain disadvantages in the former 
construction, such as possible stresses set up through 
unsuitable cement or improper handling of cement or 
through torsional stresses in porcelain, due to excessive 
tightening of the clamping bolts. The second construc- 
tion, by stressing the porcelain in compression, permits the 
use of harder gasket material which is more readily made 
oil-tight. In neither construction is it admissible to attach 
both ends of the through conductor rigidly to the respec- 
tive end fittings. The conductors may become hot, due 
to loading or overloading ; differential expansion would 
then occasion dangerous stresses in the porcelain, unless 
some axial freedom were allowed at one end. 

All oil-tight joints in porcelain appear to require grind- 
ing of the porcelain surfaces. It is fallacious to suppose 
that any surface irregularities can be adequately dealt 
with by using a large thickness of soft packing gasket ; 
either the pressure will be insufficient where the space 
is greatest, or the material will disintegrate at the points 
where heaviest pressures occur. 

For many applications it is found that electrical require 
ments can best be met by insulators made of paper rolled 
up with a bonding material, such as a synthetic resin 
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FIG. 3—Oil-tight Joints with Bonded Paper Insulators. 
a—Through conductor in bush. 
+— Fixing collar and insert in socket insulator. 
c-—End fitting on tubular insulator. 


varnish. Fig. 3 shows certain typical forms of such insu- 
lators, and the means commonly adopted for making oil- 
tight joints with them. Metal ferrules or inserts are used, 
and these, together with packing rings, are applied with 
shrink or press fits aided by baking varnishes. It will be 
obvious that in making joints of this kind both skill and 
eare are necessary to secure proper reliability, and any 
trapped air inside such a joint may lead to electrical 
failure. 

Use of Portland Cement.—Mention was made in the 
preceding section of a design in which the use of Portland 
cement for fixing clamping rings to porcelain insulators 
had been eliminated. Whilst this is typical of what may 
be accomplished by a change in design, there are, neverthe- 
less, many instances where the use of Portland cement is 
continued for economic or other reasons. Some comment 
on cases of this kind may be usefully preceded by a few 
general remarks on the employment of cement in contact 
with electrical porcelain. 

One of the first difficulties which arose was the growth of 
cement by ageing, thus causing breakage of insulators. 
The difficulty is regarded in some quarters as inherent in 
the material and insurmountable; but careful investi- 
gation seems to show that growth of the cement need not 
take place, if proper care in its selection and use be 
exercised. Selection is best ensured by agreeing on a 
specification with the manufacturer, and thereafter test- 
ing every bag of cement before use. It is necessary to 
prescribe the amount to be gauged at one time, and the 
correct relative amounts of cement and water. Thorough 
mixing must be ensured, and a limit placed to the time 
allowable between gauging and use. A sufficient setting 
time must be prescribed before disturbance, e.g., removal 
from jigs, and, finally, a steam curing process should be 
carried out under wet conditions. Experience indicates 
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that it is more satisfactory to cure at a comparatively 
low temperature for as long a time as is economically 
possible, rather than to shorten the time by raising the 
temperature unduly. 

A second source of difficulty is introduced by the 
differential expansion of porcelain, cement, and the metal 
of the fitting, whether a ring, cap, or insert; this may be 
manifested in two ways, namely, by the different coefficient 
of expansion of the materials as a whole through a working 
range of temperature, or by localised heating and cooling, 
as, for example, when a shower of cold rain falls on the 
top shed of a multi-part insulator after it has been sub- 
jected to hot sunshine. These difficulties require a number 
of precautions in the design and manufacture of complete 
insulator units. Careful disposition of the components 
must be made to ensure that there are no fixed reaction 
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points as between different component parts, and in general 
heavy sections and abrupt changes of section must be 
avoided, especially on the porcelain parts. A great deal 
of difficulty may result from improper matching of porce- 
lain body and glaze, and surprising differences in strength 
may result from different combinations. Strength may be 
lost, too, by injudicious methods of providing “ rough- 
ing” to key with the cement. Finally, it has become 
customary to apply to the surfaces which come into 
contact with cement a coating of an elastic material, 
such as bituminous varnish. Fig. 4 is a section through a 
post type insulator as used in outdoor switchgear work, and 
the two sides of the section show contrasted constructions 
which emphasise the application of the features of design 
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in improved detail. Illustration a is taken from an early 
design of extra high-voltage breaker, whilst b is a more 
modern equivalent. In the latter, the whole mechanism 
is enclosed within the breaker housing proper. It is then 
well protected and there is no external reaction resulting 
from gas pressure within the tank. 

In the earlier design, great importance was attached 
to ease of assembly and convenience of maintenance, 
with the result that the linkage was placed outside the 
main breaker enclosure and protected by a separate cover. 
The design became inadmissible with increasing short- 
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circuit values, as internal gas pressure introduced a force 
tending to reclose the breaker on the occurrence of a fault. 

In heavy circuit breakers the moving parts are subject 
to high stresses. These parts are accelerated rapidly in 
order to produce a high speed of break and the normal 
mechanical acceleration may be added to when opening 
under short-circuit by the repulsive forces resulting from 
electro-magnetic reaction with the fixed conductors, and 
by any reaction from gas pressure in an explosion or expan- 
sion chamber. Conversely, the velocity of the moving 
parts during closing must also be high, because in such 
operations as synchronising, the time available during 
which the breaker may be safely closed is often very 
short, and the traverse distance, especially for extra high 
voltages, may be long. Furthermore, the more rapidly 
the contacts come together, the less damage is likely to 
occur from preliminary arcing when the gap between 
them breaks down through the shortening oil path. In 





closing on a short circuit this is a serious matter, because 



































FIG. 5-——Straight-line Movements for Cross Bars uf Extra High-voltage Oil Circuit Breakers. 


A—Mechanism cover. 
B—Operating shaft. 
J-—Breaker cover. 


C—Closing buffer. 
D-—Breaker main cover. 


explained above. The figure is annotated to avoid the 
necessity for further descriptive matter. 

Opening and Closing of Circuit Breakers.—The mechan- 
ism required for circuit breaker operation may, for con- 
venience of study, be separated into two parts—first, 
that which is immediately linked with the conductor, 
whose function it is to bridge the contacts ; and, secondly, 
that whereby the operating energy is applied and the 
tripping function exercised: The first is necessarily an 
integral portion of the breaker proper, while the second 
can be a separate mechanical component suitable for 
application to a range of different breakers. 

Fig. 5 shows two examples of internal mechanisms com- 
prising a straight line movement for the cross bar derived 
through a crank and swinging link from a suitably placed 
shaft, together with buffer arrangements to limit the 
closing and opening strokes. The difference between the 
two arrangements lies in the method of application and 





G—Oil tank. 
H—Cross bar insulator. 


E—Opening buffer. 
F—Counterpoise spring. 


J and G (6) constructed in a single mechanical unit (manhole access to interior). 


of the possibility of the contacts welding or freezing 
together. 

At the end of the opening and closing stroke, the 
momentum of the moving parts has to be absorbed. 
The amount of kinetic energy, except in quite small 
breakers, is too great to be dissipated by any plain buffer ; 
nevertheless, the distance available is only very short, 
and it becomes quite a nice problem to design a buffer 
which will give a satisfactory retardation. An oil dash- 
pot, operating in somewhat the same manner as a gun 
recoil cylinder, is one of the most satisfactory buffer 
devices. 

In practically all up-to-date designs of high-capacity 
breakers, a very careful analysis of the forces involved 
and accurate adjustments of their incidence must be 
effected in order to ensure that the materials from which 


One problem concerned with the subject of mechanical 
forces has been an outstanding limitation for many years, 
namely, the material which is to be used for insulating the 
connecting cross bar in the double-break oil circuit breaker, 
especially for the higher voltages. Most of the existing 
designs employ either laminated paper tubes or wood. 
Both of them present mechanical difficulties in obtaining 
a secure holding or clamping device, and the latter material 
has to be very carefully selected and treated because of 
its naturally unhomogeneous structure. 





Load on J, 2010 lb.; on H, 1800 lb.; on K, 303 Ib. 


b—Breaker held in closed position. c 





the members are constructed are not stressed beyond safe 
limits. 





For the operating mechanism of circuit breakers, no 
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FiG. 6—Diagram of Trip Linkage in Motor-driven Mechanism. 
; on R, 98 Ib.; on 8, 25-4 1b.: and on P, 8-15 |b. 


© Moving pivot points. 


Trip operated and breaker opened 


matter whence the energy for the operation is derived, 
the requirement is briefly a mechanical train which at one 
end is capable of supporting a very heavy loading, and 
which at the other end may be tripped or released to drop 
the load by a very small amount of energy. The load 
must be considered as live, because it represents the closing 
of a circuit breaker against the reaction of contacts, 
accelerating spring, and buffer, and also against a possible 
electro-magnetic reaction. The hold of the trip latch, 
under the closing operation, must be absolutely safe, and 
as the breaker may remain in the closed position for long 
periods without attention, there must also be security 
against gumming or sticking of the light tripping element, 
because its release represents the emergency condition, 
for dealing with which the circuit breaker exists. 

The toggle joint in one form or another is the most usual 
means of providing for the requirement, and experience 
indicates that, to guard against faults in functioning, the 
reduction ratio per joint should not exceed approxi- 
mately 7 or 8 to 1. The static friction of the pins, and 
their diameter, prescribes a definite maximum to the 
degree of straightening of the link. At the light end of 
the mechanism it is convenient to carry the pins on ball 
bearings, in which case the reduction ratio may be made 
about double that applying to the plain toggle joints. 

Fig. 6 a, b, and ¢ gives a simplified diagram of a motor- 
driven mechanism, which may be regarded as reasonably 
typical of a linkage train. From the diagrams it will be 
seen that safety of latching is secured in closing by avoid- 
ing movement of the tripping members. The trip catch 
forms an abutment for the reaction from the moving parts. 
and thus, no matter what the speed of closing may be, no 
complication arises from momentum in the light members 
comprising the release device. This construction neces- 
sitates a resetting stroke, but usually no difficulty is 
involved thereby. In the motor mechanism illustrated a 
spring is used for this p se, whilst in solenoid mechan- 
isms, the weight of the solenoid plunger is usually em- 
ployed. 

Explanatory notes have been inserted in the diagram 
to show the manner in which the mechanism operates 
and the mechanical ratios applying to the component 


In contrast with the mechanism shown in Fig. 6, that 
shown in Fig. 7 is a solenoid mechanism of an obsolete 
design, in which experience brought to light undesirable 
features. Amongst these, attention may be drawn to the 
following :—({1) A hardened catch is used, necessitating 
the production and hardening of accurate shapes; (2) 
the trip linkage moves bodily during the closing stroke, 
introducing possible accidental tripping due to inertia or 
momentum; and (3) an attempt to achieve mechanical 
simplicity by a short reduction train resulted in too high 
mechanical stresses and also in critically fine toggle joints. 

Contact Design.—The design of contacts in switchgear 
has presented many difficult problems. Three main classi- 
fications present themselves, namely, isolating contacts, 
circuit breaker main contacts, and circuit breaker arcing 
contacts. The principal requirements common to all 
three are :—(1) Low electrical resistance maintained during 
long periods of inattention and under the action of heat ; 
(2) self-alignment to secure correct and efficient engage- 
ment automatically, as contacts may be located where 
inspection is difficult or impossible: and (3) security 
against displacement by electro-mechanical stresses. In 
addition, it is essential for circuit breaker contacts that 
transfer of current between main and arcing contacts 
shall take place without burning of the former. This 
demands that the arcing contact pressure shall be firm, 
and constantly maintained, notwithstanding the largest 
currents which may flow, so that chattering or rebound 
cannot occur. 

Early designs usually required large contact areas on 
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accurately formed faces of copper. These, whether flat 
or cylindrical, were difficult to produce and to set in align- 
ment, and, as pressure per unit area is important, they 
introduced the need for heavy forces. Deterioration in 
conductivity between copper faces is rapid, and becomes 
progressively worse as soon as a certain degree of oxidisa- 
tion is reached, and very dangerous heating may be 
thereby occasioned. 

Three forms of isolating contact are shown in Fig. 8. 








“THe Exowneen" 


plain arcing contact which is sound and serviceable for 
normal duty breakers; that is to say, those wherein 
small and normal loads are interrupted infrequently, 
and faults occur very exceptionally. Such contacts need 
examination and trimming or renewal after dealing with 
a heavy short circuit. For general distribution work this 
constitutes no hardship, as it usually represents the best 
condition of: overall efficiency, taking into account first 
cost and maintenance expenses. 





Fic. 7—Solenoid Closing Mechanism for Oil Circuit Breaker, Obsolete Design. 


a—Set ready for closing. 
A-— Operating arm. 
B—Main toggle closed. 
C—tTrip-free toggle held over centre nearly straight by 
latch. 
D-—Trip latch. 


Fig. 8 a represents a machined plug and socket, the latter 
being split to give resiliency. This was long regarded as 
a good standard construction, but necessitated fine toler- 
ances in manufacture, and the parts were easily damaged. 
A small burr on any contact face would play havoc with 
its efficiency. In Fig. 8 b is shown a modern counterpart, 
in which the socket provides a series of line contacts on 
wires having a resilient backing. 


rod is sufficiently accurate for the plug portion. Com- 


Ordinary commercial ! 


b—Closed. ce—Tripped. 
E—Socket for emergency mechanical operating lever. 
F—Stop for main toggle. 
G—Tripping solenoid coil. 
H—Main solenoid coil. 
J—Plunger armature shown in attracted position. 


When frequent switching operations are carried out, as, 
for example, the starting and stopping of large motors 
on load, or, when there is liability to frequent faults, the 
plain arcing finger is not good enough. Alternative 
constructions for such duty are shown in Fig. 10 b and c. 
These are typical of many arrangements which have for 
their objects—an ample supply of metal, a wiping action 
with mechanical leverage to destroy any tendency to 
| freeze together on making contact under heavy currents, 


b 





this fundamental idea is maintained. The number of 
breaking capacity ratings is too great at the lower end of 
the range, resulting in too many frame sizes. This follows 
because, in designing a typical circuit breaker for, say, 
11 kV, its dimensions being settled by consideration of 
electrical clearance and conductivity, there is now no 
difficulty in providing a breaking capacity of 100 to 
150 kVA. Reduced breaking capacity therefore results 
only in lightening the breaker and framework, and not in 
producing smaller frame sizes. Combination of several 
ratings should, in the author’s opinion, enable economies 
to be achieved because the increased manufacturing 
quantities would outweigh the existing cost differences 
due to strength and weight. The benefit which could be 
derived from the greater standardisation, both of system 
and operation, thus rendered possible, hardly need 
stressing. 

Greater attention will in future be paid to the efficiency 
of distribution systems, as, in present conditions, the 
scope for saving appears to be far greater than in actual 
generating plant. Switchgear must receive: its due share 
of this consideration and the possibility of standard 
switching units cannot be disregarded. 

It is hardly too much to prophesy that the minimum 
economical breaking capacity to build into circuit breakers 
will be fixed at some value which will eliminate a number 
of the smaller ratings, and this will be all to the good. 
It would be a useful step if all these breakers were operated 
electrically, from the point of view of ease of operation, 
personal convenience, and the safety of operators. 

One of the main problems is that of correctly applying 
the fruits of research and discovery to switchgear practice. 
An example may serve to clarify the point in mind. Recent 
research has introduced new varieties of circuit-breaking 
devices and these varieties at first took forms which were 
dictated almost solely by their own peculiarities and 
requirements. They could be applied with freedom only 
to those rudimentary arrangements of switchgear repre- 
sented by the assemblage of loose apparatus linked as 
found convenient by open connections and segregated 
by barriers. The study of their possible application to 
mechanical unit switchgear has hardly begun as yet. 

If this main idea is sound, then in the logical develop- 
ment of switchgear the improved device, when it appears, 
must be regarded as only partially complete, and unfit for 
commercial use until ways and means are discovered 





NN \ 
ARAN Ae 














“Tue ENGINcer 


A—Plug. D —Plug. 
B—Socket. 
(—Surfaces machined to close limits. E 


parison between the two constructions shows that, with 
a plug of a given diameter, better conductivity is secured 
by 6 with less than half the plug length employed in.a. In 
fact, the plug may virtually be shortened to a spherically 
formed end. Space and other advantages hardly need 
emphasis. This construction tends to become unwieldy 
at about 1000 ampéres, and a design such as that shown 
in Fig. 8 ¢ is then preferable. Silver is employed as a 
thin facing to both the plug and socket contact, as, apart 
from its inherent low resistance, its oxide remains a con- 
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FiG. 9—Oil Circuit Breaker Main Contacts, Finger Type. 


Swain Sc 


ductor. The device is virtually a double ball and socket, 
the sockets, however, being merely cylindrical recesses. 
The ball portions are cut into segments, each being backed 
by a spring. 

Circuit breaker main contacts are shown in Fig. 9. 
Fig. 9 a represents a long-accepted standard type of finger 
contact. In Fig. 9 6 a modification is shown in which a 
pressure line contact is employed. Advantage in ease of 
application and in cost of manufacture will be evident. 

Arcing contacts and their relationship to their co-operat- 
ing main contacts may become a source of endless trouble 
unless very carefully studied. Fig. 10 a shows a typical 


(This is shown with shaped end, but 
could be of plain cylindrical form.) 
-Socket formed of tinned copper wires. 
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Fic. 8—Jsolating Contacts of Plug and Socket Type. 


G--Supporting eylinder. 
H --Retaining pin. 


freedom from mechanical chatter or rebound, and im- 
munity from reduction in pressure through electro- 
magnetic repulsion. 

Are control devices are essentially specialised forms of 
arcing contact, and the attributes listed above are equally 
desirable in these. It is a fundamental necessity in their 
application that they do not fail to effect the final break 
because, should current be left for the main contacts to 
interrupt, the special are control function with its superior 


6 


TO CIRCUIT ~_ 


ARCING BLOCK ATTACHED TO CROSS BAR 


TO CIRCUIT 


ARCING BLOCK ATTACHED 
TO CROSS BAR 





“The Encingen”’ ARCING ROLLERS Swain Se 





FIG. 10—Oil Circuit Breaker Arcing Contacts, Finger Type. 


efficiency is lost and the breaker may easily be destroyed 
through the inability of the main contacts to interrupt 
the arc. 


THe CoursE or FutTuRE PrRoGREss. 


It was indicated, in the introductory remarks, that there 
has been evolved a rational concept of switchgear in 
mechanical units or entities, and it is believed that future 
success in the development of switchgear will, in a large 
measure, depend upon the extent to which adherence to 





F —Spring rings backing contact wires. 





J—Plug member loosely held by retaining pin H. 
K—Cylindrical silver facing. 
L.—Spherically formed silver facings. 


whereby it can be adapted and applied to the main 
scheme. Only by holding steadily to a principle of this 
kind will it be possible to say that the mechanics of switch- 
gear is logical, and what the world has a right to expect 
from the engineers responsible for it. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


SWITCHES FOR 660 VOLTS. 


Nos. 109 and 124—1934. These are new editions of 
the British Standard Specifications for air-break knife 
switches and isolating switches, open and enclosed types. 
Revisions of these specifications were issued in 1933, but 
in view of certain criticisms that arose regarding certain 
clauses, further revision was almost immediately under- 
taken in order to bring the specifications into line with the 
trend of opinion in the industry. The new specifications 
differ in several respects from the 1933 editions, mainly 
as regards the voltage ratings and the breaking-capacity 
test. The standard current ratings have also been amended 
with a view to obtaining a standard series of ratings for 
all types of switches and circuit breakers. The specifica- 
tions include clauses dealing with rating, design, and 
construction, temperature limits and tests, and an 
appendix gives notes on the precautions necessary when 
carrying out temperature measurements by the several 
recommended methods. 


GRAPHICAL SYMBOLS. 


No. 530—1934. A few months ago a new edition of 
the British Standard Graphical Symbols for General Elec- 
trical Purposes was published, and has now been followed 
up by the publication of the British Standard Graphical 
Symbols for Telephony, Telegraphy, and Radio Com- 
munication. As in the case of the “ general purposes ” 
symbols, the symbols for the communication services are 
based on recommendations made by the International 
Electrotechnical Commission, and by the International 
Consultative Committee on Long-distance Telephony. At 
the same time, long-established practice in this country 
has been respected, with the result that the international 
recommendations have not been slavishly followed at 
the expense of involving revolutionary departures from 
the symbols, to which, for example, the readers of the 
British radio papers have become accustomed. The 
standard symbols have, it is understood, already been 
officially adopted by the Post Office and the B.B.C. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Continental Situation. 


For the past month there have been persistent 
rumours that the European Steel Cartel was about to 
increase its prices, but it was known that the Belgian and 
some of the French steel makers disliked the suggestion. 
When the proposal was first made the markets were active, 
but recently business has been much quieter, and it is 
probable that the advance will be indefinitely postponed. 
The management of the Cartel is credited with ambitious 
schemes for the future, when the situation improves suffi- 
ciently to enable them to be put into practice. The inten- 
tion is apparently to revise prices and to adjust them to 
various markets to meet the competition experienced from 
countries outside the Cartel. This may appeal to some of 
the Continental steel makers, but many aan point to 
the disturbing effect upon consumers in countries which 
would have to pay higher prices, and suggest that such a 
policy might have unfortunate repercussions. Complaints 
are heard of the expense of running the Cartel sales 
organisation, and it has been suggested that it has not 
been a complete success. Nevertheless, although there is 
a certain amount of grumbling, the movement towards 
cartelising other products continues almost unchecked. 
One of the latest to come under its influence is steel sheet 
piling. This product has now been brought under control 
on the Continent, and efforts are being made to form an 
association in this country to work with the Continental 
makers. In other directions also it is said that the British 
and Continental steel makers are gradually finding common 
ground in several departments. Many of the difficulties 
in the way of an understanding with regard to markets 
and prices have been removed, although it will be a long 
time before the British steel industry enters into any com- 
prehensive arrangement with the Cartel. At the moment 
even the negotiations with regard to the imports of semis 
are in abeyance. 


Britain’s Imports and Exports. 


Imports of pig iron in February reached 8391 
tons against 12,161 tons in January. Of this, Indian 
iron formed the greatest proportion and amounted to 
7192 tons. A sharp increase occurred in the imports of 
blooms, billets, and slabs, which reached 34,859 tons in 
February, compared with 26,166 tons in January. The 
figures for sheet bars, however, were practically unchanged, 
the tonnage being 7562 tons in February, and 7404 in 
January. It is interesting to note that neither in January 
nor February were any foreign tin-plate bars imported. 
Imports of wire rods in February dropped from 10,718 
tons to 5680 tons, whilst “‘ bars, rods, angles, shapes, and 
sections of all other descriptions’ rose to 26,663 tons 
from 23,819 tons in January. On the other hand, the 
quantities of girders, beams, joists and pillars imported 
receded to 7685 tons, against 10,422 tons in January. It 
is notable that the active demand for hoop and strip is 
represented in the returns by an increase in the February 
figures to 14,983 tons, compared with 10,989 tons in 
January. 4210 tons of plates and sheets were imported 
in January, but this total fell to 3241 tons in February. 
On the export side of the market, pig iron accounted for 
6564 tons, of which Belgium took 1464 tons; France, 
1848 tons; Italy, 532 tons; and Germany, 320 tons. 
Exports of descriptions of steel other than sheet bars, 
tin-plate bars, wire rods, and bright steel bars amounted 
to 21,850 tons, most of which went to countries in the 
British Empire, against 13,316 tons in January. The 
decline in the exports of plates and sheets not under }fin. 
is rather noticeable, and fell from 13,790 tons in January 
to 9894 tons in February; whilst of plates and sheets 
under fin. 8537 tons were exported in February against 
10,879 tons in the previous month. The exports of tubes 
in February were 18,035 tons and of railway material 
6537 tons, compared with 16,890 tons and 8442 tons respec- 
tively in January. 


The Pig Iron Market. 


This market has settled down to steady trading, 
and even on the North-East Coast, where the supply of 
foundry iron is scarcely equal to the demand, less is heard 
of the difficulty of placing orders. This is probably because 
consumers have covered themselves for some time ahead 
and are more or less content to limit their purchases to 
supplementary tonnages or to make up their requirements 
with Midland brands. The number of furnaces now 
operating on the North-East Coast has been increased to 
twenty-eight by the addition of a furnace which was started 
up on hematite by Gjers Mills and Co., Ltd., and another by 
the Cargo Fleet Iron Company, Ltd., on basic iron. The 
makers show less inclination to cut prices to obtain export 
business, and, in fact, whilst they have such a good home 
market it is only occasionally that they are prepared to do 
overseas business, generally with some old-established 
connection. It is probable, therefore, that the average 
price realised for Cleveland iron will show a considerable 
advance. In the Midlands the light castings foundries 
are busy owing to the spring demand from the building 
industry, and the call for their products is expanding. 
This has been reflected in better business in Midland 
foundry irons. Few large transactions have been entered 
into and apparently consumers do not anticipate a further 
advance in price, and are content to cover their require- 
ments as they arise. They are helped in this policy by the 
fact that most of them have large contracts extending in 
some cases late into the year. The Lancashire demand for 
foundry iron also has improved, and it is interesting to note 
that the recent adjustment of prices by the Midland pro- 
ducers has resulted in what is practically a flat rate for all 
Lancashire consumers, the exception being those districts 
in which Indian iron can be delivered by cheap water 
carriage. Business in hematite at the new prices has been 
on a good scale, and lately there has been an improvement 








in the export demand, although, of course, the prices 
realised in this direction have been well below the home 
quotations, since stern competition from Continental 
producers has to be met. Midland consumers appear to 
have taken good quantities and the quotations for North- 
East Coast mixed numbers is 78s. and for North-West 
Coast 84s. 6d., whilst Welsh hematite is competing with 
both at slightly less than the lower figure. Conditions in 
the Scottish market are brighter and fourteen furnaces 
are now in operation. 


Pig Iron Production. 


The National Federation of Iron and Steel Manu- 
facturers in their monthly report state that there were 
ninety furnaces in blast at the end of February, an increase 
of five since the beginning of the month, seven having 
gone into blast and two having ceased operations. Although 
it is not expressly stated in the report, the furnaces which 
were put into operation were at the following works :—-One 
at the Lowmoor Iron Company, Ltd., Bradford; two at 
Pease and Partners, Ltd., Skinningrove; two at Wm. 
Baird and Co., Ltd., Gartsherrie; one at Shotts Iron 
Company, Ltd., Glasgow; and one at Newton, Chambers 
and Co., Ltd., Thornecliffe, near Sheffield. Whilst of 
those which went out of commission one was at the works 
of John Lysaght, Ltd., and one at the Grazebrook Iron 
Company, Ltd., Dudley. The production of pig iron in 
February amounted to 414,400 tons, compared with 
441,330 tons in January, and 270,800 tons in February, 
1933. Since February was a shorter month than January, 
the reduced production represents an increase of 4 per 
cent. in the daily rate of output. The production includes 
96,800 tons of hematite, 216,900 tons of basic, 88,700 tons 
of foundry and 5500 tons of forge pig iron. The output of 
steel ingots and castings in February amounted to 707,500 
tons, compared with 711,000 tons in January, and 482,700 
tons in February, 1933. 


Scotland and the North. 


The chief feature of the market situation in 
Scotland is the heavy output of plates and sections for the 
shipbuilding industry. In addition to the orders recently 
placed for British ships, there is work in hand at the Clyde 
yards upon ships for Australian, South African, and some 
foreign owners. The demand from the structural engineers 
is quiet, but specifications against contracts are reaching 
the steel works with fair regularity. In fact, although the 
total tonnage of new business in sight is disappointing, the 
demand for structural steel shows a tendency to improve. 
The tube mills are moderately well employed, principally 
on large-diameter tubes for home users, but export busi- 
ness in this department shows little signs of improving, 
although as in the case of many other descriptions of manu- 
factured steel materials there is a large potential demand 
held in check by restrictions upon exchange and other 
regulations which limit business. The Scottish re-rollers 
are not so busy as they were a short time ago, but are main- 
taining their price for re-rolled bars at £8 12s., less 2s. 6d. 
rebate under certain conditions. At this figure, however, 
they are meeting with strong competition from Con- 
tinental sellers of merchant bars at £6 16s. d/d and includ- 
ing duty. English makers outside the Association are also 
competing in Scotland for business at figures well below 
the Association price. Brighter conditions have developed 
in the Lancashire market during the past week, but the 
demand has been pfincipally for the lighter descriptions 
of steel, and this may indicate that contracts entered into 
some time before the prices were advanced are now running 
out and consumers are finding it necessary to arrange for 
fresh supplies. Business in alloy steels has been active, 
but the demand for plates fails to develop, although 
a steady trade in small tonnages is passing. New 
business in structural steel is rather scarce, but some 
of the constructional engineers have contracted for their 
supplies for the next month or two and specifications against 
these contracts are coming forward satisfactorily. The 
works on the North-West Coast expect to be well employed 
for some months to come, and a considerable tonnage of 
rails, billets, bars, and hoops is being rolled in that district- 


The Midlands and South Wales. 


The usual spring demand is making itself felt 
in the Midland steel market, and one of the most satis- 
factory features is the expansion in the demand for struc- 
tural steel. The constructional engineers in the Midlands 
are not well employed, but they seem to be finding more 
new business than they did earlier in the year, and this 
has led to welcome additions to the steel makers’ order 
books. Some of the re-rollers report an improved demand 
for small steel bars, but this is not general, and the Asso- 
ciation price of £8 12s. militates against new business in 
competition with the re-rollers outside the Association, 
who quote on the basis of about £7 12s. 6d., and Continental 
sellers of merchants bars offering at £6 18s. to £7 d/d, 
including duty. Whilst the Continental price of strip at 
£7 17s. 6d. to £8 12s. 6d. according to specification is well 
below the British figure of £9 ls. basis, the British works 
seem to be taking a full share of the business passing, and 
in some cases are so well employed that complaints are 
heard of their being late in delivery. Plates are one of the 
quietest sections of the market ; the demand is poor both 
for acid and basic qualities, although the price remains 
steady at £8 5s. The sheet works are badly off for orders 
and most of the business passing is for the home market. 
Usually at this time of the year there is some revival in 
the export demand, but so far practically no signs of such 
a movement are discernible. Although the steel markets 
in South Wales appear to have entered upon a quiet phase, 
the tone remains steady and present conditions are regarded 
as only temporary. Most of the works possess good order 
books, and it is pointed out that the production of tin- 








Export quotations are 


plate bars for the first two months of this year was 2000 
tons heavier than for the corresponding period of last 
year. Business in tin-plates continues at about 58 per 
cent. of capacity, with no particular feature. 


The North-East Coast and Yorkshire. 


The iron and steel makers in this district report 
some improvement in the general demand, but if there has 
been any increase in business it has not been upon a large 
scale and most of the manufacturers would like to see 
more active markets. Production has been well main- 
tained and deliveries against contracts are being made 
with regularity. Some fresh orders for ships have been 
received by the yards on this coast and further naval con* 
tracts are expected. These should be of some assistance 
to the steel works, which are not nearly so well off for orders 
for shipbuilding material as the Scottish industry. The 
demand for structural steel materials has improved in 
accordance with expectations. This is largely due to the 
greater activity in building, and the demand should con- 
tinue to expand for some weeks to come. Although the 
rail mills are working at a moderate rate, the new business 
coming forward is not sufficient to make up for the con- 
tracts completed, and hopes are entertained of fresh orders 
from the home railways. The situation in the Yorkshire 
steel industry, on the whole, is satisfactory and many of 
the works which specialise in producing alloy steels can 
scarcely keep up with the demand. Business in strip is 
good in all districts and in the Sheffield area the mills 
are reported to be working at capacity. The demand for 
stainless steel sheets has also been maintained at a high 
level and shows no signs of relaxing. The heavy side of 
the industry might be better off for orders than at present, 
but it is anticipated that the improved outlook in the ship- 
building industry will result in orders reaching some of the 
mills in the Sheffield district. 


An Anglo-Russian Steel Tube Contract. 


Rather lengthy negotiations have resulted in the 
placing of an important contract by the Russian Govern- 
ment for tubes with Stewarts and Lloyds, Ltd., and their 
associated works, which include the Scottish Tube 
Company, Ltd., Accles and Pollock, Ltd., and Tube 
Investments, Ltd. The British Mannesmann Tube Com- 
pany, Ltd., will also participate in the order, which will 
provide employment for a large number of workmen. 
The contract provides for delivery within six months of 
20,000 tons of steel tubes and the value is estimated at a 
million pounds. It is understood that a large portion 
of the order is for oil well sizes, but it also includes cold- 
rolled locomotive tubes. This is the first large contract 
for steel tubes placed by the Soviet in this country, and, 
of course, as the works concerned are parties to the Inter- 
national Tube Cartel, it may be supposed that the contract 
will be set against the British works’ quota. It is reported 
that the contract contains an option by which further 
deliveries of British steel tubes in approximately the same 
quantities may be called for. The order will be executed 
at works in Glasgow, Oldbury, Birmingham and South 
Wales. ‘ i 


Copper. 


Fairly active conditions continue to rule in the 
electrolytic copper market, and although a certain amount 
of irregularity has developed in the demand the quantities 
passing to consumers are considerable. American quota- 
tions have been steady at 8-10c., or about £35 10s. for 
export, c.i.f., and 8c. d/d for the domestic market. A 
favourable feature is that consumers appear more inclined 
to lay in stocks of copper than for some years past, although 
they are building up their reserves very slowly. Some 
impetus was no doubt given to the buying movement by 
the publication of favourable American statistics for 
February. These showed a reduction in the stocks at 
the end of the month of 15,000 tons to 620,500 tons. It 
is claimed that of the latter figure 130,000 tons is ear- 
marked for consumers. Consumption in the United States 
in January is given as 31,000 tons, which increased in 
February to 34,000 tons, but the market is rather sceptical 
as to the accuracy of the latter figures. The tone of the 
standard market has been firm, despite a setback early this 
week on profit taking. Speculation has not been on a large 
scale, but latterly there have been indications that a bull 
account is being built up. Recently a fair amount of 
rough copper has been taken up for refining for the manu- 
facture of wire bars, and this to a slight extent has affected 
the demand for electrolytic in this country. 

Tin. 

Following the advance in prices which occurred 
last week, slightly easier conditions have developed. This 
was due to a slackening in American buying, which was 
active for the greater part of last week. The reactionary 
movement was also helped by speculators taking their 
profit at the higher price levels, and as there was a fair- 
sized bull account this had a sharp influence upon the 
market. The industrial demand for tin is on a satisfactory 
level and appears to be growing, so it is not surprising, 
perhaps, that there has been a revival of the suggestion 
current in the autumn that a shortage of supplies later on 
is not unlikely. It seems incredible, however, that whilst 
production is under international control the market will 
be allowed to get into such a state. It must be remem- 
bered, however, that the visible supplies have declined for 
some time, and it is possible that, control or no control, 
values may appreciate. Business with the Continent has 
declined again after a short period of activity, but as a 
general rule buying from that quarter takes place on an 
advancing rather than a declining market. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : plates and sections, 15s. 


Current Prices for Metals and Fuels. 


joists, 22s. 6d. : 


PIG IRON. 


STEEL (continued) 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METAL. 


Home. Export. Official Prices, March 21st. 
d. s. d. 


6 


Export. 


Home. 
(Did — Area) 


L 


GuLasecow anp District— CorPER— 


N.E, Coast— 


Hematite Mixed Nos. .. 


No. l 
Cleveland— 
No. 1 a 
No. 3 G.M. B. 
No. 4 Forge 


Basic (Less 5)- rebate) - - 


d. 
8 
8 


(D/d Teesside Area) 


3 10 
3.7 
3 6 


0 


Angles 

Tees.. 

Joists 

Channels. . ie 

Rounds, 3in. and up 
under 3in. 


6 


— 

to -1 to Oo 3-7 
-_ 

1 to +3 -3 43 


- 


oa 


Plates, jin. (basis) 
fein. .. 


ead i: sete 4 “Pek? os BRR SoBe BE ED 
Threemonths .. .. .. .. £32 8 Yto £32 10 
Electrolytic .. oe ee 18 2S Ota? £35 16° 0 
Best Selected Tailed: d/d Bir- 

mingham rer ee : £35 15 0 
Sheets, Hot Rolled et eae £62 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10d. 10d. 





»  Brazed (basis) .. .. 10d. 10d. 


Brass— 
Ingots, 70/30, d/d Birmingham £30 


MIpDLANDS— i fin. .. 
Staffs.— (Delivered to Black Country Station) ~ fin... 
North Staffs. Foundry ee, oe ra fin. .. 
PA ee Re has ares Boiler Plates . . 

Basic (Less 5/- rebate) - 2°10°-9. .: 


Northampton— 
Foundry No. 3 wig ies 
Se Seer” Se ae ce Tees. . 

Derbyshire— Joiste 


No. 3 F ery. Channels. . : 
Forge Rounds, 3in. and up 


»» under 3in. 


ooo coc co SoAOsa Oa o 


0 Oto £31 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
Brazed Seah Miia lid. Id. 


= 


Sourn Wates AREA 
Trn— 
ee sie - PEO AR ~ «os oe £834 16 Oto £335 0 
Three months . tae es 5 Oto £233 10 
Leap: 7 6to £11 13 
SPELTER—: . ay vex 13 9to £14 18 


Aluminium ete (British) . oa £100 


is 


te se Oo 
S@aeceaes!? 
a 


Angles 


as % 


id 


“I @ -1 -1 @ 
Lend ny 
awa a a F 


= 


ScoTLanpD— 
Hematite, f.o.t.furnaces 3 Il eres Plates, jin. (basis) 
No. 1 Foundry, ditto .. 3 12 eee be fein... 
No. 3 Foundry, ditto .. 3 10 aes <. “ qin. .. 
Basic, d/d (Less 5/- rebate)} 3 6 i ante i fein. .. 
N.W. Coast— tin. .. 


~ 
_ 
o 


— 


FUELS. 


SCOTLAND. 


ac 


Export. 
13/3 to 13/6 
14/3 to 14/6 
15/3 to 15/6 


_ 


LANARKSHIRE— 
(f.0.b. Grangemouth— 
»  Glasgow— Ell 
Splint 


COCTH BOMaoaoe 
- 


tw -3 tos) 
AAAAGH 
Comm ww 

-_ 
ac 


~1 


Navigation Unscreened 


Rest oF IRELAND. 
8) ad. 
815 0 
9 15 
9 2 FiresHIrE— 
9 0 (f.0.b. Methil or Burnt- 

island)}—Steam.. .. 12/3 to 12/6 
Unscreened Navigation 12/- to 13/9 


{ 5 6 d/d Glasgow BELFAST. 
Hematite Mixed Nos. .. 6 ,, Sheffield 


‘4 5 6 ,, Birmingham 


IRELAND— 


? 


AYRSHIRE— 


Angles 
(f.0.b. Ports)—Steam eee, < eee es: 11/6 


: ; Tees. . 

Joists 

Export. Channels. 

£ se. d. Rounds, in. and up 
under 3in. 


— 
to bo 


"MANUFACTURED IRON. 


LANCcs.— 


Saoacdn 


Crown Bars 

Best Bars . 
LorTHIANS— 

(f.0.b. Leith}—Hartley Prime . . 11/9 to 12 


Secondary Steam .. .. : ‘ 11/6 


¥ Plates, jin. (basis) 
S. Yorxs.— _ in. 
Crown Bare ..... .. 81 Bosse 2 in... 
Best Bars Pais Ad es BIA Rite 2 Zin. .. 
MIDLANDS— ‘a BG 12% 
Crown Bars .. . 
Marked Bars (Staffs. ) OTHER STEEL MATERIALS. 
Nut and Bolt Bars Home. 
Sheets. £ s. d. £ s. 


10-6. to 19-G., far: .. 816-0... .- 8 15 
ah Ins it a ie hie 9 15 14-G. to 20-G., d/d ere Wa S| 9 0 
; 21-G. to 24-G., d/d “+ Oe Res ; 9 5 
N.E. Coast— 25-G. to 27-G., d/d SO aa ae sae 917 
Common Bars The above home trade prices are for 4-ton lots and over ; 
Best Bars oe 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
Double Best Bars 30s. per ton extra. 
Sees Sate Galvanised Corrugated Sheets, Basis 24-G. 
Home. & 8. a 
4-ton lots and up .. 12 15 0 
2-ton to 4-ton lots he 3: 
Under 2 tons .. 14 15 0 
Export : £16 7s. 6d., c.i.f. duty paid India. | 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets Free. 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


17/6 to 20/6 


Export. 13/- to 17 


NORTHUMBERLAND, NEWCASTLE- 
Blyth Best 138 to 14/6 
Second.. .. . 13/- 
» Best Small .. 10/6 to 11 
Unscreened 12/— to 13/6 


ScoTLaND— 
Crown Bars 


DurHamM— 
MOURN Sa eH SR BK EN , 14/8 
Foundry Coke ius dere eve tomes . 18/-to 21 


Inland. 
27/- to 28/~ 
22/- to 24/~ 


SHEFFIELD— 
Best Hand-picked Branch .. 
South Yorkshire Best .. 
South Yorkshire Seconds 17/6 to 19/6 
Rough Slacks. . .. 6/-to 9/- 
Nutty Slacks a .. Tl=to 8/6 
Furnace Coke (at seni ne 


Home. 
& 4. 
Re ea oes Sch. ee 
OS ce | Sige Lote 10 
Joists by f 
Channels. . 15 
Rounds, 3in. end v wp 10 
oe under 3in. 1 
Plates, jin. (basis) 
» fein. 
j-. .; 
jin. .. 
» Fin. 


Norta-East Coast— 


LONDON AND THE SouTH— 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports 16/3 to 16/6. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


Billets. 
Basic, Soft (25-41% C.) 
Medium (0- 42% to 0-609, 
Hard (0-61% to 0-85% =) 
(0-86% to 0-99% C.) 
é » (1% C.and up) 
Soft (up to 25% C.), 500 tons and up. . 
100 tons . 
Rails, Heavy, 500-ton lots, f.o.t.. . 
Light, f.o.t.. . 


CaRrDIFF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large . . a tone Br hte 19/6 
Seconds... . shia -- «+ 19/—to 10/4) 
Best Dry ton 18/9 to 19/3 
Ordinaries .. ' 18/3 to 18/6 
Best Steam Smalls 13/6 to 14/-- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 22/- to 27 
Foundry Coke 21/6 to 36 
Furnace Coke sp 19/6 to 21/~ 
en mere rT seer ae 21/- 


CODKDS BWRONMDWES 
SPSSCOS MOSCA O oF 


eooooco 


~ ~ 
a4 4 a oO F 


@ 
“ah 


Angles 

Tees. . 

Joists 

Channels. . ‘ 

Rounds, 3in. and up 
under 3in. 


aI +1 
I-13 ° 


NOAA DMARD S wm 
Somos eaac & 


— 
we do ao 
“I «1 @ 
— 
oo ft 


_ 
“Iw a 


SwansEA— 
Anthracjte Coals : 
Best Large : 35/- to 38/6 
Machine-made Cobbles. -. ++ 42/6 to 51/- 
Nuts PR ee eee 
Beans Bia) UAsteT A dues « dn SaAUL Oe RreD atk. SS 
Peas i ee eT er he) 
Rubbly Culm. . 9/6 to 10/6 
Steam Coals: 
£37 10 0 Large 
£38 15 0 /— Nuts 
Smalls 


“1 @ 


FERRO ore 
Tungsten Metal Powder. . 2/10 per Ib. 
Ferro Tungsten 2/7 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6p.c.carbon £23 0 T/- 
6 p.c. to 8 p.c. £21 12 
8 p.c. co 10 p.c. £21 12 
Specially Refined .. 
Max. 2 p.c. carbon 
1 p.c. carbon 
0-70 p.c. carbon £42 0 0 
carbon free 104d. per lb. 
2/5 per lb. 
£10 15 0 home 
£12 7 6scale 5/-p.u. 
£17 0 Otol7 10 0 
seale 6/—- p.u. 
12/8 per lb. 
5/6 per lb. 
9d. per Ib. 
£225 to £230 
5/3 per lb. 


-_ 


_ 
on 


Plates, din. 
fein. .. 
fin. 

so.) NR ss 
— 4 


Boiler Plates, jin. 


CO © DO © © oO ® & 
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acn © 


=! +O @& Ow 
x 
NuNas 
SSSOSCSOS Caanaan® 


SMOSOSS Cmacacn 


oo os 
_ 
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18/= to 20/— 
18/6 to 22/6 
11/~ to 13/- 


MIDLANDS, AND LEEDS AND DisTRict— 
£ 8s. 
i eS a 
Tees. . 
Joists 
Channels. 
Rounds, 3in. and up 
under 3in. 
Plater, jin. (basis) 
fein. .. 
tin. 
fein 
ca | Mee rs. 
Boiler Plates, jin. 


“1th 
2 


“I 1 
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Metallic Chromium ‘ 
Ferro Manganese (per ton) 
Silicon, 45 p.c. to 50 p.c. 
” 75 p.c. 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Ex Ocean Installation. Per gallon. 


Furnace Oil (0-950 gravity) % j ; 34d. 
Diesel Oil eee gic dedegs Adah are 4d. 


Manchester prices $d. per gallon extra. 


~1 @ 
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» Vanadium 
Molybdenum. . 
» Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Trade Concessions. 


In the Anglo-French trade discussions the 
position taken up by the French appears irreconcilable 
with those of the British, because it is influenced by causes 
of a temporary character which may ultimately produce 
unfair treatment of one side or the other under a per- 
manent agreement. The French idea is to maintain a 
balance of exchanges which has been upset by currency 
devaluations, high production costs and loss of invisible 
exports, principally through the failure of interests that 
depend upon foreign tourists. These factors will right 
themselves in time if some of them are not crystallised 
into permanency by the rigid policy which the French are 
trying to adopt. Behind that policy there is a national 
propaganda for a self supporting system which aims at 
developing home manufactures and encouraging Colonial 
activity in a way to supply the country with raw material 
and provide a market for finished products. The system 
is now recognised to have limitations, and during the 
present negotiations the object of the French is to pre- 
serve their means of industrial and Colonial expansion, 
while opening up foreign markets to industries which 
depend on exports. In taking stock of the situation it 
is observed that a purely national trade organisation leaves 
the country with little to offer in exchange for the sale of 
French products abroad. The policy of self-sufficiency 
will be carried as far as it is possible to go, but it has 
become clear to everyone that this country must make 
adequate concessions, and open the market more widely to 
foreign goods, if essentially French industries are to 
prosper. The obtaining of these concessions by Great 
Britain will, nevertheless, render the negotiations ex- 
tremely arduous. Quotas will continue to regulate ex- 
changes. Since the Government obtained power to raise 
import duties by decree, and decided upon centralising 
import quotas in an Inter-Ministerial Commission, it has 
been making free use of these methods of trade adjust- 
ment. It has increased the duties on machine tools and 
some metallurgical products, and further extended the 
quota list, even to the inclusion of agricultural machinery, 
which has always been excepted as contrary to the 
interest of the agricultural industry. , 


How the Quotas Work. 


If French manufacturers are unable to carry on 
business under cover of the present high import tariffs, 
the reason may be partly found in the effect of import 
quotas on production costs, which rise with the higher 
values following on import restrictions. An example of 
this anomaly is seen in the importation of compression 
ignition engines. French makers of such engines are 
unable to supply the growing demand for them, and it is 
obvious, to the advantage of users, as well as to the 
country generally, that there should be no restriction on 
prime movers which contribute to the national economy. 
The freight charges and fiscal duties and taxes, mounting 
up to 60 per cent. of the f.o.b. prices of English engines, 
should afford sufficient protection to French makers. 
Yet the import quotas prevent any expansion of business 
in English compression ignition engines. Importers run 
the risk of orders being cancelled through engines, for 
which licences are granted under one quarter’s allowance, 
having to be’carried over to another quarter because the 
quota happens to be filled when the engines arrive in 
Customs. Another matter showing the difficulty of arriv- 
ing at a balance of trade by means of quotas is the differ- 
ence in the values of goods subjected to them. The 
French are led to believe that Great Britain attaches more 
importance to exports of coal than to those of engineering 
and other manufactured goods, and that consequently 
advantages can be offered for coal, which is a raw material 
and should not be restricted by quotas, in return for 
French manufactured goods, into the cost of which wages 
enter to a much larger extent. It is probable that the 
quotas for coal will be linked up with an obligation to 
carry a larger percentage of the coal in French colliers. 
The difficulty also lies in the difference of treatment that 
may be meted out to countries under the French plan, 
so that there is a risk of advantages accorded to Great 
Britain being rendered illusory by the granting of special 
privileges to other countries. 

Shipping Subsidies. 

The necessity of subsidising the whole of the 
shipping industry was the main theme of the report pre- 
sented at the annual meeting of the Central Committee 
of Shipowners by Monsieur Marchegay, the General 
Secretary, who passed under review the condition of the 
world’s shipping during 1933 and stated that the French 
merchant fleet had declined by 86,000 tons to 3,398,000 
tons at the end of the year. While some improvement 
was observable abroad, French shipping had, he declared, 
alone retrograded. The diminution of overseas trade, low 
freights, and the advantages offered by the shipping of 
countries with devaluated currencies, are stated to have 
rendered it impossible for French shipowners to compete 
for traffic. Therefore, assistance must be given to all 
shipowners by subsidies as well as by certain privileges, 
such as a monopoly of the Colonial traffie—which, in fact, 
they already enjoy, for close upon 90 per cent. of imports 
from the Colonies are carried by French ships—and 
shipping must be modernised by scrapping old vessels 
and constructing new ones, for which facilities should be 
provided by the State. These subsidies are regarded as 
being fully justified by the assistance rendered to foreign 
shipping by the respective Governments, and a further 
claim for aid and protection is based upon British proposals 
for subsidies and a monopoly of traffic with the Dominions, 
oblivious of the fact that such proposals have been put 
forward tentatively with the object of safeguarding British 
interests in the event of other countries failing to suppress 
this form of competition. So strong is the claim for the 
general subsidising of shipping on the ground of national 
interest that the passing of the Tasso Bill becomes in- 
creasingly probable, and the modernising of the mer- 
cantile fleet with State financial aid may be anticipated 
when the country’s finances are restored. 





British Patent Specifications. 


When an t ted from abroad the name and 


th. is comm 
18 7 





address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings,, Chancery-lane, Ms 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


DYNAMOS AND MOTORS. 


405,533. June 26th, 1933.—Means ror RepucinGc SPARKING 
AT THE BrusHES OF DYNAMO-ELECTRIC MACHINES, Inter- 
national General Electric Company, Incorporated, of 120, 
Broadway, New York, U.S.A. 

The object of this invention is to prevent sparking of a motor 
fed by a Ward-Leonard set when the motor is regenerating. 
By varying the excitation of the winding A of the generator 
B, the motor C fed by the generator can be regulated. The 
motor C excited by the field winding D has, in addition to the 
compensating winding E and the usual series commutating-pole 
winding F, a supplementary separately excited winding G 
on the commutator pole. In the case of normal motor drivin; 
the commutating-pole winding F and the auxiliary winding G 
are connected in opposition to each other. The auxiliary 
winding G weakens the commutating-pole field. The supple- 
mentary winding G has about 10 per cent. of the ampére turns of 
the commutating-pole winding F. The commutating-pole winding 
F is strengthened so that when the supplementary winding is 
connected in opposition during driving, the correct adjustment 
of the commutation occurs. The feed of the supplementary 
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winding is obtained from the source of current H, which also 
feeds the fields A and D. On alteration of the direction of the 
motor by means of the field switch J, the polarity of the supple- 
mentary winding is also reversed. During driving the motor 
C is subjected to the full potential which it receives from the fully 
excited generator B. The motor then works with a weakened 
field and develops its greatest rotational velocity. 
motor is to be braked the generator field A is first weakened 
so that the generator produces a lower potential. The motor 
field D is strengthened and the generator field A is completely 
de-energised. The motor then becomes the generator and 
regenerates. As the main commutating-pole winding F cannot 
follow the sudden alterations of current, the commutator of 
the motor tends to produce powerful brush sparking. This is 
reduced according to the invention by the supplementary 
commutating-pole winding G. The direction of the current 
for normal working is indicated by the full-line arrows, and 
that for the braking is indicated by the broken-line arrows. 
The magnitude and direction of the current in the supple- 
mentary winding G remain constant whilst the armature current 
is reversed during braking. February 8th, 1934. 


PUMPING AND BLOWING MACHINERY. 


405,928. October 10th, 1933.—PLUNGER Pumps, K. Schoene, 
6, Rondeel, Hamburg 39, Germany. 

In this pump the inlet ports are shown at A A and the dis- 

charge valves at B. The inlet ports are controlled by the sleeve 




















valve (, while the discharge valves are spring-loaded. The 
N°405,928 
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top of the plunger, it will be noticed, is provided with a conical 
projection, which is designed to deflect the incoming water 
towards the discharge and recover its kinetic energy. Valve- 
controlled ports D D are provided to relieve back pressure on 
the suction stroke after the plunger has over-run the suction 
ports.—February 15th, 1934. 


SHIPS AND BOAT. 


404,420. October ‘15th, 1932.— TURBINE PROPULSIVE 
Macuinery, E. M. Johnson, 33, Poplar-grove, Brooklands, 
Chester, and Associated Electrical Industries, Ltd., Crown 
House, Aldwych, London, W.C.2. 

It is suggested that in the case of vessels driven by the turbo- 
electric system, in which the exciting current for the alter- 
nators is drawn from the main ship’s supply, inconvenience 
may be caused during mancuvring by fluctuations in the supply 
voltage. The inventors consequently provide a special turbine 
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A to drive an exciter. This turbine is.supplied with high-pres- 
sure steam and exhausts either against a back pressure into the 
main turbine or directly to the condenser, according to the load 
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being carried. The change over is effected by the valve B, which 
is controlled by the speed of the main turbine or by the output 
of the alternator.—January 18th, 1934. 


TRAMWAYS AND RAILWAYS. 


405,552. July 14th, 1933.—Axue Bearines, C. A. Kniittel, 
Remscheid, Germany. 

This invention is concerned primarily with the axle bearings 

of mining tubs. The load is carried by the roller bearing A, 


and thegaxle is positioned endways by the thrust bearing B. 


N°405,552 

















Near the outer end of the axle-box there is a U-shaped packing 
ring C, which prevents the entry of grit or the waste of lubricant. 
Within this ring there is a spring ring D, which remains 
stationary with the axle-box, while the U ring rotates with 
the wheel.—February 8th, 1934. 


BUILDING. 


405,767. November 10th, 1932.—Cement Groutine, K. F.N. 
Leeds, Werrington House, Werrington, Peterborough. 

The object is to provide a hollow spear for the introduction 

of cement grout into the soil, which will not become clogged as 

it is forced in. The tubular spear A has a sharp point with a 

helical fin B to screw it into the ground. The lower part of the 

tube is perforated for the egress of the grout, but the perfora- 


N°405, 767 




















tions are covered by the sliding sleeve C, which also is per- 
forated. The sleeve has a helical fin D. As the spear is screwed 
into the ground the fin D follows in the wake of the fin B, and 
as the perforations in the tube and the sleeve do not register 
the openings are closed. When the requisite depth has been 
attained, the tube is given a reverse turn, the perforations 
are brought into register and the grout is injected through the 
non-return valve E.—February 15th, 1934. 


METALLURGY. 


405,795. January 20th, 1933—WatTer TURBINE RUNNERS 
AND PROPELLERS, Escher Wyss Maschinenfabriken Aktien- 
geselischaft, Zurich, Switzerland. 

In hydraulic machines or apparatus it frequently happens 
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that those particular parts which are subjected to the impact 
ot jets of liquid, and also those parts which are exposed to the 
suction side of the current, suffer severe erosion, which, under 
certain circumstances, may very soon render the working of 
the part attacked unreliable. Formerly, the destruction of 
parts exposed on the suction side to the current was explained 
by the assumption that the gases dissolved in the liquid would 
be liberated at the points in question, by reason of the reduced 
pressure there prevailing, and would then act corrosively. 
Subsequently, however, it was found that this hypothesis 
was not correct. It has been proved that, owing to the vacuum, 
bubbles of vapour can form and that these bubbles collapse 
suddenly as soon as they reach the region where the degree 
of vacuum is less. When these vapour bubbles collapse there 
are set up, as in the case of jet impact, extraordinarily high, 
local, impactive stresses, capable of producing fatigue in the 
material, and, consequently, bringing about its destruction 
by erosion. In order, therefore, to avoid or to lessen such 
erosion, & material must be used which has as high a power of 
resistance to fatigue as possible. To satisfy this requirement 
in cases where the risk of erosion through impact fatigue stresses 
is great, recourse has been had recently to rustless steel castings, 
and, more especially, to castings of martensitic steel. This 
procedure has been adopted in view of the consideration that 
in unalloyed material the power of resistance to fatigue is 
reduced by wetting to as little as 60 per cent. of its value in 
air, while in the case of rustless steels any effect produced by 
wetting is so slight as to be scarcely perceptible, so that the 
power of resistance to fatigue, which, in itself, is good in air, 
is still maintained at a very high value when the material is 
wetted. Exhaustive experiments carried out by the applicants 
have now shown that, in the case of stresses producing impact 
fatigue by cavitation and jet impact, no reduction, or, in any 
ease, no substantial reduction, of the fatigue-resisting properties 
takes place on wetting, possibly because, in the case of impact 
fatigue, the stresses which arise, last only quite a short time. 
It has been observed that ordinary (unalloyed or only slightly 
alloyed) and non-rusting material having the same resistance 
to fatigue in air are, to all intents and purposeé, equally good 
as regards wear due to stress by impact fatigue, from which 
it must be concluded that only the power of resistance to 
fatigue of the material in air plays any part. Instead of the 
costly non-rusting steel it is, therefore, possible to use, with 
the same result, for steel parts which are exposed to impact 
fatigue stresses, ordinary (unalloyed or only slightly alloyed) 
steel which has been subjected to appropriate heat treatment 
in order to obtain the necessary strength.—February 15th, 1934. 


MISCELLANEOUS. 


405,577. September 14th, 1933.—Gavucre Grasses, M. Ver- 
mdhlen, No. 62, Bachstrasse, Aachen, Germany. 
The inventor says that mica is preferable to glass from the 
point of view of resistance to the action of high-temperature 
water and steam, but that it suffers from mechanical weakness 
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in thicknesses sufficient for clear vision in use in ordinary gauge 

glasses. As a consequence, he makes his gauge with a number 

of small openings, behind which the mica is clamped. The 
openings are so staggered that there is a continuous indication 

of the water level.— February 8th, 1934. 

405,722. August 26th, 1932.—HiGcH-pressuRE Gas Con- 
TAINERS, Belliss and Morcom, Ltd., Ledsam-street Works, 
Birmingham, and C, F. Ward, 146, Wentworth-road, 
Harborne, Birmingham. 

This invention relates to high-pressure gas containers, fre- 
quently called gas bottles, and its object is to avoid such gas 


405,722 


bottles bursting under undue gas pressure if subjected to 
high temperatures, for instance, in case of fire. For this 
purpose a fusible plug is employed to close an outlet from 
the gas bottle, the plug being adapted to melt, and permit 
the escape of the contained gas, at a high temperature, but 
less than that at which the metal of the bottle would become 


stressed to the point at which an explosion is likely to occur. 

Obviously the outlet for the gas which is freed by the fusing 

of the plug should be of such restricted sectional area that 

the gas does not escape too violently. Conveniently, the 

outlet closed by the fusible plug is provided in the body of 

the usual shut-off valve or end fitting of the bottle as shown at 
February 15th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

CHEMICAL ENGINEERING Grovup.—Joint meeting with the 
Birmingham Section. Leave Birmingham (New-street), 1.45 
p-m. for Fort Dunlop. Tea, 4 p.m. At University Building, 
Edmund-street, Birmingham. ‘‘Character of Rubber as a 
Chemically Resilient Material,’ Dr. D. F. Twiss. 6.30 p.m. 
At White House Hotel, Birmingham, informal dinner, 8 p.m. 

Inst. OF ELEctTRICAL ENGINEERS: LONDON STUDENTs.— 
Savoy-place, Victoria Embankment, W.C.2. President’s 
address, Mr. P. V. Hunter, ‘‘ Novel Features of the ‘Grid’: 
The Thames Crossing ; . 66,000-volt Underground Cables.” 
7 p.m. 

Inst. oF Locomotive ENGINEERS: N. EasTERN CENTRE.— 
Hotel Metropole, Leeds. *‘‘ Boiler Repairs,’’ Mr. R. L. Kirkland. 
7.15 p.m. 

Inst. oF Navat Arcuitects.—In Lecture Hall of Royal Soc. 
of Arts, John-street, Adelphi, W.C.2. Annual General meetings. 
For programme see page 231. 

Inst. oF Structurat ENerveers.—Dorchester Hotel, W.1. 
Annual dinner. 6.45 for 7.15 p.m. 

Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
“‘ High-voltage Alternators and Some Notes on the Properties 
of Insulating Materials,’’ Mr. J. Rosen. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—At Engineers’ Club, 
Manchester. Annual general meeting. 7 p.m. 

N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS : 
GrapvuaTes.—Joint meeting with N.E. Students’ Section of 
Inst. of Electrical Engineers. Armstrong College, Newcastle- 
upon-Tyne. ‘Science of Television,’ Mr. R. V. Powditch. 
7.15 p.m. 

Royat Inst. or Great Brirarn.—21, Albemarle-street, W.1. 
Discourse, ‘The New Hydrogen,” Lord Rutherford. 9 p.m. 

SatTurpDAy, Marouw 24TH. 

Inst. oF Euxgorrican ENGINEERS: NortTH MIDLAND 
StupDENTs.—Visit to works of Yorkshire Coking and Chemical 
Company, Ltd., Castleford, Yorks. 3.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: GRADUATES’ SECTION .— 
Conversazione. At the Institution. 7.30 p.m. 

KEIGHLEY Assoc. OF ENGINEERS.—Queen’s Hotel, Keighley. 
Annual dinner ; reception, 5.45 p.m. 

Monpay, Marcu 26TH. 

ENGINEERS’ GERMAN CrrcLEe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Die Moderne Schweisstechnik 
im Bauwesen”’ (Modern Structural Welding), illustrated with 
lantern slides, Herr Diplom-Ingenieur Otto Bondy, consulting 
structural engineer from Berlin. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: GRADUATES’ SECTION. — 
Storey’s-gate, S.W.1. ‘‘ Locomotive Erecting,’ Mr. F. T. 
Barwell. 6.45 p.m. Election of Committee. 

Inst. oF StrucruRAL ENGINEERS: MIDLAND COUNTIES 
Brancu.—At James Watt Memorial Inst., Birmingham. “ Con- 
struction of Coleshill Aqueduct Over the River Cole for the Bir- 
mingham Meridon and Solihull Joint Sewer,” Mr. W. B. Davies. 
6 p.m. 

Inst. oF Structuran ENGINEERS: S. Wates aNnp Mown- 
MOUTHSHIRE Branou.—At Baltic Lounge, Swansea. ‘“‘ Con- 
struction of Retaining Walls,’ Mr. W. A. Evans. 7 p.m. 

Royat Inst. oF Great Britawn.—21, Albemarle-street, 
Piccadilly, W.1. General meeting. 5 p.m. 

Roya Soc. or Arts.—John-street, Adelphi, W.C.2. ‘“‘ The 
Life and Work of William Morris’’ (Lecture I[.), Mr. Paul 
Bloomfield. 8 p.m. 

Turespay, Marca 27TH. 

BuiLp1nGc CENTRE.—158, New Bond-street, W.1. ‘* Plastics : 
The Fourth Material of Construction,’ Mr. W. Owen Griffiths. 
6.30 p.m. 

Inst. oF EtecrricaL ENGINEERS: NortTH MIDLAND 
StupENts.—At Hotel Metropole, Leeds. Annual general meet- 
ing. 7.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘* Automobile Transmission 
Systems,” Mr. L. H. Pomeroy. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc. — 198, West-street, 
Sheffield. ‘‘ Automatic Furnace Control,’ Mr. A. Wright. 
7.30 p.m. 

WEDNESDAY, MARCH 28TH. 

Inst. oF CiviL ENGINEERS: BIRMINGHAM AND DIsTRICT 
Assoc.—James Watt Memorial Inst., Birmingham. ** Sewerage 
Works in Unstable Ground, near the Great Barr Fault, Bir- 
mingham,” Mr. N. J. Pugh. 5.30 tor 6 p.m. 

Inst. or Crivit EnGrveers.—Students’ meeting. Great 
George-street, S.W.1. ‘‘ The Construction of Kingsway Bridge, 
Warrington,” Mr. A. L. Somerville. 6.30 p.m. 

Royat METEOROLOGICAL Soc.--49, Cromwell-road, South 
Kensington, S.W.7. Lecture by Prof. W. Schmidt, Vienna. 
5.30 p.m. 

Tuurspay, APRIL 5TH. 

STEPHENSON Locomotive Soc.—King’s Cross Station, N.1. 
Lantern lecture, “‘ From Works Apprentice to Shed Superin- 
tendent,” Mr. B. Adkinson. 6.30 p.m. 

Fripay, APRIL 6TH. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. “ Plastic Moulding and Plant for their Pro- 
duction,” Mr. J. W. Clubley Armstrong and Mr. W. Owen- 
Griffiths. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“Craft of Making Hand-made Paper for Drawing,” Mr. J. B. 
Green. 7.30 p.m. ; 

Monpay, APRIL 9TH. 

GERMAN CrIRoLE.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.l. “Die Elektrische Ober- 
leitungs-Omnibus-Anlage Idar-Tiefenstein’”’ (The Electric 
Trolly-bus System with Overhead Transmission at Idar- 
Tiefenstein), illustrated with lantern slides and kinema films, 
Herr Direktor Arthur Schiffer, of the Rheinisch-Westfalisches 
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Elektrizitétswerk A.-G., Essen. 6 p.m. 





Turspay, Aprit 10TH, 

Inst, OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘“‘ Tides and Tidal Pheno- 
mena,” Mr. A. C. Gardner. 7.30 p.m. 

INsT. OF MARINE ENGINEERS.—85/88, The Minories, E.C.3. 
‘““Some Observations on Heavy-oil Engines and Fuel,” Mr. L. 
J. Le Mesurier and Mr. R. Stansfield. 6 p.m. 

WeEDNeEsDAY, Aprit lltH. 

Inst. or Furt.—At Chemical Society’s Rooms, Burlington 
House, Piccadilly, W.1. “ Economic Flue Gas Scrubbing ; 
Plant for the Efficient Removal of Dust and Sulphur from Flue 
Gases,” Dr. J. L. Pearson, Mr. G. Nonhebel, and Mr. H. Ulander. 
6 p.m. 

Tuurspay, APRIL 12TH. 

Inst. OF MARINE ENGINEERS: JuNIOR SEcrTion.—85/88, 
The Minories, E.C.3. ‘‘ Marine Ventilation,’ Mr. J. Calderwood. 
7 p.m. 

Inst. oF Metats: Lonpon Locat SrctTion.—In Rooms of 
Soc. of Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 
S.W.1. Annual general meeting. Open discussion on “* Melting 
Methods.”’ 7.30 p.m. 

TuurspAy, Apri 1l2rnH, To Sarurpay, Aprit 14TH. 

Farapay Soc.—Exeter College, Oxford. General discussion 
op “ The Determination and Interpretation of Dipole Moments.” 
General introduction by Professor Debye. Particulais of the 
meeting from the Honorary Secretary, Mr. G. 8S. W. Marlow, 
Faraday Society, 13, South-square, Gray’s Inn, W.C.1. 

Fripay, Apri. 13TH. 

Inst. or ELectricaL ENGINEERS: METER AND INSTRUMENT 
Section. — Savoy-place, W.C.2. “Experience with, and 
Problems Relating to, Bottom Bearings of Electricity Meters,”’ 
Mr. G. F. Shotter. 7 p.m. 

Inst. oF ENGINEERS-IN-CHARGE.—In King's Hall, Holborn 
Restaurant, W.C.1. Annual dinner. Reception, 6 p.m.; 
dinner, 6.30 p.m. : 

Junior Inst. OF ENGINEERS.—-39, Victoria-street, 5.W.1. 
** Scheelite : Its Occurrence and Notes on Treatment of Ores,” 
Mr. Alan G. Reid, of New Zealand ; Mr. Leslie Turner will read 
the paper. 7.30 p.m. 

Ram.way Crus.—57, Fetter-lane, E.C.4. ‘“*The London, 
Chatham and Dover Railway,” Mr. C. N. Anderson. 7.30 p.m. 

Monpay, Apri l6ra. 

Roya Soc. or Arts.—John-street, Adelphi, W.C.2._ Thomas 

Gray Lectures. ‘* Gyroscopes,”’ Prof. J. G. Gray. 8 p.m. 
THurspay, Aprit 19TH. 

Roya AgRronautTicaL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. “‘ The Houston-Mount Everest Expedi- 
tion,’’ Air Commodore P. F. M. Fellowes. 6.30 p.m. 

Monpay, ApriL 23RD. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2.—Thomas 

Gray Lectures, ‘‘ Gyroscopes,”’ Prof. J.G. Gray. 8 p.m. 
Monpay, Aprit 30TH. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2,—-Thomas 

Gray Lectures. *‘ Gyroscopes,” Prof. J. G. Gray, 8 p.m. 
Tuurspay, May 17TH. 

British ELecrricaL AND ALLIED MANUFACTURERS’ Asso, 
At Connaught Rooms, Great Queen-street, London, W.C. 
Annual dinner. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Doveias Harry Rosertson has been appointed, by 
the Government of the Punjab, Executive Engineer in the 
Electricity Branch of the Punjab Public Works Department. 

Tue TeMSBANK PusBLIsHING Company, Ltd. (The Structural 
Engineer), now of 21, Northumberland-avenue, is removing to 
12, Whitehall, London, 8.W.1. Telephone number will remain 
Whitehall 1344. 

W.H. A. Rosertson and Co., Ltd., Lynton Works, Bedford, 
have been appointed agents for the sale in the British Isles of 
the wrapping machines for wire, strip, hose, and tires manufac- 
tured by the Terkelsen Machine Company, Boston, U.S.A. 

Mr. E. Lancaster Burne, M.I. Mech. E., A.M. Inst. C.E., 
of 28, Victoria-street, Westminster, has taken into partnership 
Mr. W. A. Glover, A.M. Inst. C.E. The practice will be carried 
on at the old address under the style of E. Lancaster Burne and 
Glover. z 

THe Hypravutic ENGINEERING Company, Ltd., Chester, 
has removed its London office from 39, Victoria-street, West- 
minster, to Trafalgar House, Waterloo-place, Pall Mall, London, 
8.W.1. Telephone, Whitehall 9384; telegrams, ‘‘ Hydrochest, 
Piccy, London.” 

Krywn anv Lany (1928), Ltd., inform us that Frank Farrer 
and Co., Ltd., Royal Exchange, Manchester, have been 
appointed sole agents in the North-West of England, Yorkshire 
and North Wales for them, and for J. Browett Lindley (1931), 
Ltd., their associated company, both of Coborn. Works, Letch- 
worth. The agency covers Campbell gas and oil engines, Coborn 
petrol engines, compressors, condensers, &c., and, in the North 
Wales section of the territory, steel castings and ‘K.L, Stronger 
steel.” 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Dorman, LoNG anv Co., Ltd., have secured a contract to 
supply 560 tons of ‘“‘ Chromador ”’ steel for a three-storey mill, 
with provision for a further three stories, in China; to erect 
five steel light storage sheds containing 204 tons of steel in all 
in Iraq; to build a permanent aeroplane hangar containing 
400 tons of steel, and two portable aeroplane hangars, each 
containing 165 tons of steel, in Egypt; and to supply and 
erect 6000 tons of steel in the reconstruction and extension of a 
large factory at Liverpool. 








Ex-BritisH WestincHouse Association.—The fifteenth 
annual dinner of the Ex-British Westinghouse men was held 
at the Trocadero Restaurant, London, on March 16th, nearly 
150 members attending from London, the provinces, and 
abroad. Indisposition prevented Professor Miles Walker from 
presiding, but Mr. G. A. Trube, who was over from Paris, took 
the chair. As usual, the gathering was a very happy one, and 
passed all too quickly in an atmosphere of bright speeches, 
informal toasts, community and individual song, and stories 
of old times. The programme, containing the customary 
witticisms and collection of quotations, included a full-page 
photograph of the football team which se in Pittsburg in 
1902, the majority of the players being the “‘ British Specials” 
then in America, and since known as the ‘“ Holy Forty ”— 
twelve of these worthies were present, a record since the first 
dinner held in 1919. 
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A Seven-Day Journal 


The British Electrical Development 
Association. 


THE annual luncheon of the British Electrical 
Development Association was held in London on 
Thursday, March 22nd, but owing to illness both 
the President, Lord Ashfield, and the executive 
chairman, Sir William Ray, were unable to attend. 
In a written communication, however, Lord Ashfield 
explained that although the consumption of electricity 
per head of population per annum was now 256 
units, the figure was still below that of other countries. 
The number of units generated by authorised under- 
takings during the past year showed an increase of 
over 10 per cent. compared with 1932, and reached the 
total of over 13,500,000,000 units. It did not seem 
unreasonable to expect that the consumption might 
well reach the attractive total of 20,000,000,000 
units per annum in the next five or six years. Mr. 
Oliver Stanley warned those present that now the 
‘ grid ” system had been completed, further increase 
in the use of electricity must depend largely on 
organisations such as the British Electrical Develop- 
ment Association. The popular notion that electricity 
was @ luxury had to be dispelled. For himself he 
was concerned not with whether gas or electricity 
gained a momentary advantage, but with the 
supply to the people of the cheapest and best service. 
Lord Eltisley, who presided, explained that the 
Association was now in possession of an income of 
not less than £60,000 a year, which would enable it 
to carry forward a great national campaign in favour 
of the use of electricity. 


A National Maritime Museum. 


SPEAKING in the House of Commons on Monday, 
March 26th, the Prime Minister announced that the 
Government intended to introduce legislation for 
the establishment of a National Maritime Museum 
in the Greenwich Hospital Buildings, including the 
Queen’s Home. This action is to be taken following 
the offer of Sir James Caird, one of the trustees of 
the National Maritime Museum, of the sum of £29,000, 
which is estimated to be necessary to convert the 
buildings to the purposes of the Museum. Sir James 
has also presented to the Museum a magnificent 
collection of books, engravings, and models, including 
the Macpherson Collection and the Mercury models. 
These deal with our maritime history over a long 
period, and will form an admirable nucleus for 
the new Museum, which, it is expected, will be ready 
for public opening early next year. Sir James 
Caird has already made the nation his debtor 
by his munificent gifts towards the restoration of 
the * Victory ” and the * Implacable.” 


Oil in Great Britain. 


In the House of Lords on Thursday, March 22nd, 
the Earl of Munster presented the Petroleum (Pro- 
duction) Bill, the object of which is to vest in the 
Crown the property in petroleum and natural gas 
within Great Britain, and to make provision with 
respect to the searching and boring for and getting 
of petroleum and natural gas. In explaining the 
Bill in the House of Commons, Mr. Walter Runciman, 
President of the Board of Trade, said that the pro- 
posal of the Government was to make petroleum 
existing in a natural state the property of the Crown. 
The Petroleum (Productions) Act of 1918, under 
which licences were issued for boring near Hardstoft, 
in Derbyshire, and at Heathfield and Three Bridges, 
in Sussex, will be repealed. Under the new Bill 
“petroleum ”’ is defined as including any mineral 
oil, or relative hydro-carbon or natural gas, existing 
in its natural state in strata. It excludes, however, 
coal and bituminous shales, or other stratified 
deposits from which oil may be extracted by a process 
of destructive distillation. The Board of Trade, 
on behalf of the Crown, would be empowered by the 
Bill to grant licences to search and to bore for and 
get petroleum upon such terms as the Board of 
Trade thinks fit. The grant of such a licence does 
not, however, confer the right to enter upon or. to 
interfere with land, the licence holder being called 
upon to make his own arrangements with owners of 
land for any necessary facilities. 


Waterloo Bridge. 


THE announcement was made on Friday last, 
March 23rd, that the Highways Committee of the 
London County Council has decided to recommend 
the Council to demolish Waterloo Bridge and to erect 
in its place a new bridge planned by Sir Giles Scott. 
The recommendation is subject to a grant of 60 per 
cent. of the estimated cost of £1,295,000 being 
obtained from the Ministry of Transport. The reasons 
given for the Committee’s recommendation are that 
the six-line five-arch bridge which has been designed 
by Sir Giles, is a beautiful structure, and that there 
will be no delay in its construction, as the plans are 
already prepared. The Council’s Money Bill will come 
before Parliament for a second reading in the middle 


immediately, so that if there be no undue delay the 
new bridge can be completed in four to five years’ 
time. If the grant be not forthcoming, then the 
Council will be faced with two alternatives, either to 
build a new bridge irrespective of the grant, or to 
proceed with the scheme now in being for recondition- 
ing and corbelling out the existing structure. The 
tenders for this work are to be submitted by April 
9th. The cost of reconditioning is estimated at 
£685,000, compared with the price of £1,295,000 for 
the new six-line bridge. On Tuesday last the 
London County Council approved the proposal of the 
Highways Committee and expressed the view that 
the existing Waterloo bridge should be demolished 
and a new bridge erected. The vote was 77 against 53. 


Oil Engine Injection Systems. 


A PAPER of more than usual interest to oil engine 
builders was read in Manchester on Wednesday 
evening, March 28th, before the North-Western 
Centre of the Institution of Automobile Engineers. 
The authors are Dr. S. J. Davies and Dr. Giffen, 
who presented valuable information which has re- 
sulted from an investigation into oil engine injection 
systems. Their present work continues that described 
in a paper presented by them before the same 
Institution in February last, and summarised in 
our issue of March 3rd, 1933. In the present investi- 
gation, the effects of different physical properties 
of fuels, varying pipe diameters, additional local 
capacity in the pipe, and of various cross-sectional 
areas of nozzles are discussed and experimental data 
established. In summarising the work on nozzles, 
the authors state that while it must be agreed that 
the manufacturer of fuel injection equipment is set 
an extremely difficult task when he is called upon to 
make, to the necessary high degree of precision, 
the simplest form of pump delivery valve and nozzle ; 
when the nozzle is of the spring-loaded valve type his 
problem is still more difficult. With its small dimen- 
sions, such a nozzle is an even more exacting com- 
ponent to make than the pump. Surprise is expressed 
that in view of the relative simplicity of the open 
nozzle—used so successfully with the Junkers engine 
—so few engine designers have adopted that pattern. 


Modern Structural Welding. 


THE twentieth meeting of the Engineers’ German 
Circle, which took place at the Institution of Mecha- 
nical Engineers on Monday evening last, was, both as 
regards the lecture and the discussion, one of the best 
which has yet taken place. Over eighty members 
were present to hear Dipl.-Ing. Otto Bondy lecture 
on ** Modern Structural Welding,” and an unexpected 
and welcome guest was Dr. Hugo Eckener, who the 
following day lectured before the All People’s Asso- 
ciation on “ The Future of the Airship.” In giving 
his lecture Herr Bondy followed closely the ideal of a 
Circle lecture, for he spoke slowly and clearly, so 
that all could understand. His subject was well 
illustrated by slides showing various types of welded 
joints, and their place in structures such as road and 
railway bridges and built-up girders. Some inter- 
esting comparisons of the permissible stresses in 
welded seams allowed by different countries were 
given. The types of special sections employed, 
the different kinds of electrodes used and other 
important factors were also dealt with by the 
author. In the main, are welding had been employed, 
but gas welding was also used. The success of weld- 
ing necessitated designers becoming welding minded. 
The technical mind should, Herr Bondy suggested, 
be guided in that direction by the examination of 
welded details, by criticising them, and by becoming 
familiar with the new forms made possible only by 
welded construction. It was only by studying the 
new regulations for welded structures in different 
countries that designers and draughtsmen could learn 
how to make the most economical use of welding in 
their work. In spite of the difficulty of speaking in 
a foreign language, a long and good discussion took 
place, which was worthy of the subject dealt with. 


The Steel Trade Outlook. 


SPEAKING at the forty-sixth annual general meeting 
of Hadfields, Ltd., which was held in Sheffield on 
Wednesday afternoon, March 28th, Sir Robert 
Hadfield referred to the greatly improved outlook 
in the iron and steel industry. It began, he said, in 
September last, up to which time the steel output of 
Great Britain had averaged not more than 550,000 
tons per month. From September the monthly 
output had rapidly and steadily risen, and had now 
reached a total of 711,000 tons per month. There 
was no reason, he thought, for not expecting an 
output of between 800,000 and 900,000 tons at an 
early date, and before long, say, when production 
had been begun at the new Stewarts and Lloyds iron 
and steel works at Corby, a figure of 1 million tons 
per month might well be reached. In that connection, 
it was always well to bear in mind that we still 
imported some 1,800,000 tons of foreign-produced 
steel. Sir Robert made reference to the progress 
made in the production of special steels for armour- 
piercing projectiles, and for crushing plants of all 
types. He also paid a tribute to the directors and 


Manufacturers, for the work they had done in connec- 
tion with the new reorganisation scheme for the steel 
industry. In commenting upon the advances made 
in research and the far-reaching results of his own 
inventions, Sir Robert briefly touched upon the 
question of the proposed Foundry Degree in connec- 
tion with Sheffield University, and said that the time 
was more than ripe for the establishment of a Univer- 
sity Chair of Refractories and Clay Technology. 


Research in Industry. 


On Friday last, March 23rd, representatives of 
more than twenty industrial research associations 
attended a Conference held at the Institution of 
Civil Engineers, which was called to discuss the 
present position of the industrial research movement. 
The chair was taken by Sir Kenneth Lee, a member 
of the Advisory Council of the Department of 
Scientific and Industrial Research, and on Wednesday 
evening, Sir Kenneth presided at a dinner at the 
Dorchester Hotel, which was given to enable the 
representatives to meet Members of the Government 
and prominent men in the Civil Service, finance, 
and industry. In his speech, Mr. Walter Runciman, 
President of the Board of Trade, said that the 
Government was watching the research movement 
with the greatest of interest, and looked for its 
greater development. If the research associations 
were to serve their purpose, the present scale was, 
he thought, totally inadequate. The Estimates 
which had been presented to Parliament, Mr. 
Runciman went on to say, included a material 
addition to the amount of State aid which would be 
available. That additional money was being provided 
in the belief that industry was sufficiently convinced 
of the worth of research associations to augment 
substantially the funds which were placed at its 
disposal. It was stated that the average contribution 
to the research associations amounted to 7s. 6d. 
per £1000 of output, but that industries representing 
nearly £1,000,000,000 were not connected with the 
movement in any way. 


A Public Works Policy. 


THE Special Committee for Public Relations of 
the Building Industries’ National Council has drawn 
up a “Statement on the Need for a Constructive 
Public Works Policy,” which has been circulated to 
all Members of Parliament. The Council expresses 
its belief that it is a singularly propitious time to 
engage on a constructive policy of public works. 
With a Budget surplus in prospect and large masses 
of funds seeking profitable employment, with an 
unemployment total at something near 24 million, 
and with constructional costséand interest at a low 
level, the time is ripe for an expansion which will 
exert a maximum effect on unemployment. The 
statement further refers to the leeway to be made 
in the repair and building of roads and bridges, 
the expansion of sewage and water supply schemes, 
the building of administrative, school, and medical 
buildings, all of which were held back during the 
economy campaign. It points out that no less than 
80 per cent. of the expenditure on public works, 
on the average, goes ultimately to wages on the site, 
and to the manufacture and transport of materials. 
This, it says, is peculiarly the case with building 
and constructional industry, and allied trades, which 
are, perhaps, more widespread geographically than 
any other industry. The Committee argues, there- 
fore, that a stimulus applied through this particular 
industrial group will spread widely and quickly, 
and affect a number of allied industries; further, 
that national investment in sound schemes of public 
works will provide the most effective means of 
developing the market at home. 


Airship Services. 


In his speech at the meeting of the All People’s 
Association on Tuesday evening, March 27th, Dr. 
Hugo Eckener referred to the possibility of three 
Transatlantic airship services. One would be a 
version of the existing service between Friedrichs- 
haven and Rio de Janeiro direct, one from Rio de: 
Janeiro to Washington and thence to Europe, and 
one from North America to a junction near the 
Pyrenees and en to the Dutch East Indies. For these 
services four airships would be needed, each designed 
to carry fifty passengers, $ ton of mail, and 15 
to 20 tons of high-grade freight. Dr. Eckener 
spoke of the reliability of airship operation, which 
had been demonstrated by the trips of the “ Graf 
Zeppelin.” Referring to the services above-men- 
tioned, he said that the airships in question would 
be about the size of the American airship “* Macon,” 
or half as big again as the * Graf Zeppelin.” The 
capital cost of the ships and the operating capital 
would total about £2,200,000, and a further £1,200,000 
would be needed for mooring masts and gas-fillmg 
stations. As to working costs, Dr. Eckener stated 
that the cost of a one-way trip would be about 
£10,000, and the receipts from passengers, mails, 
and high-grade freight would be about £11,000, 
giving £1000 profit, or £40,000 for forty trips per year. 
The propelling engines would be four motors using 
heavy oil, each of 900 B.H.P. output, designed to give 
the ship a speed of about 80 miles per hour. Helium 








of May, and if the clause concerning the proposed 
new bridge be passed, a start can be made almost 





the staffs of the Federation of British Industries, 
Federation of Iron and Steel 


and the National 


gas would be used instead of hydrogen in order to 
remove fire risk. 


THE ENGINEER 


The Development of the Parsons 
Steam Turbine. 


No. XIII. 


(Continued from page 296, March 23rd). 


Frrst CROSS-COMPOUND GEARED TURBO- 


GENERATOR. 


THE 


N 1912, the same year in which the construction 
of the 25,000-kKW turbo-alternator for Chicago and 
the 3750-kW tandem sets for the Central Argentine 
Railways was undertaken, a further development took 
place in the design of geared turbo-generators. This 
consisted in the arrangement of the turbine as a cross- 
compound machine, with high and _ low-pressure 
cylinders side by side, and both driving a single low- 
speed shaft by means of gearing. Such a unit, with 
a capacity of no less than 4500 kW at 520 volts 
direct current, was supplied to the glass works of 
Messrs. Pilkington Brothers at St. Helens. As will 
be gathered from the photographs reproduced in 
Figs. 83 and 84, each cylinder drove a pinion which 
engaged with one side of the large central gear wheel 
on the slow-speed dynamo shaft. On this shaft were 
three dynamos in tandem. The turbines each ran 
at 2400 revolutions per minute, and drove the 
dynamos at 370 revolutions per minute. 

The gearing was cut by the creep method invented 
by Sir Charles Parsons in 1912 to ensure the extreme 
accuracy of pitch so essential if silent and smooth 
running is to be obtained. The process will be 
explained in a subsequent chapter on the develop- 
ment of turbine gearing, so that it is sufficient at 
this point to indicate the principles. The object was 
to eliminate the minute pitch errors inevitable in the 
master worm wheel of every hobbing machine, how- 
ever carefully cut. This was attained by the ingenious 
device of gearing the work table of the machine to the 
master wheel in such a way that the work rotates a 
few per cent. faster than the master wheel. Pitch 
errors in the latter are therefore not repeated in the 
work, but are reduced to a negligible quantity by 
being distributed in a spiral form round the gear being 
cut. 

Another notable feature of the same machine was 
the employment, for the first time, of “‘ end-tightened”’ 
blading. The object of this improvement was to 
enable any desired clearance to be employed over the 
blade tips without involving a corresponding leakage 
of the steam from stage to stage. The blading would 
thus be rendered immune from danger, even in the 
event of a sensible alteration of the form of the casing 
due to temperature stresses. The most serious 
ground of criticism of the reaction type of turbine 
would therefore be eliminated. To permit of these 
large radial clearances being used without affecting 
the economy of the turbine means had to be devised 
to prevent any appreciable leakage of steam from one 
stage to the next. This was done by brazing a thin 
circumferential shrouding band to each blade row, 
and so arranging that the thin edge of the shrouding 





the design was found to be so advantageous, both on 
grounds of reliability and economy, that end-tightened 
blading was adopted as Messrs. Parsons’ standard 
practice for all high-pressure blading, where, owing to 
the density of the steam, it was necessary to keep the 
leakage area between stages to a minimum. The 
improvement in efficiency obtained by the use of end- 
tightened blades is as much as 4 or 5 per cent., and 
the stripping of high-pressure blading became almost 
unknown. 

In the same year that the 4500-kW geared unit was 
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being required for the railway service, it was decided 
to replace the 6000-kW sets by much larger units, 
thereby obtaining a substantial improvement in 
efficiency as well as a better utilisation of the available 
floor space. 

The speed of the Chicago turbine, it will be remem. 
bered, was only 750 r.p.m., and one of the noteworthy 
features of its successor at Lots-road was the adoption 
of as high a speed as 1000 r.p.m. for what was in 
those days the very large output of 18,000 kW. As 
the frequency of the station was 33-3 cycles per 
second, the only possible speeds for the alternator 
were 2000, 1000, 666 r.p.m. and lower. The highest 
speed of all was then out of the question, but by the 
improvements effected in the design of alternators it 
was considered possible to develop the required output 
safely at 1000 r.p.m. The choice of this speed reacted 
on the turbine design, for it raised the problem of 
providing an adequate annular area for the flow 
of the steam at the low-pressure end without employ- 
ing unduly long blades. The solution was found in 
the adoption of the practice employed in the Chicago 





FIG. 84—‘* PILKINGTON "' 
supplied to Messrs. Pilkington, a direct-current geared 
turbo-generator was also constructed for central 
station work. This was a machine of 750 kW capacity 
for the Horseferry-road power station of the West- 
minster Electric Supply Corporation. It comprised 
a turbine running at 3000 r.p.m., driving a dynamo at 
300 r.p.m. Current was generated at 440 volts. 


THE Lots-RoAD DESIGN. 


The construction of the 25,000-kW turbine for 
Chicago was almost immediately followed by that of 











Fic. 83- 4500-KW CROSS-COMPOUND D.C. TURBO- GENERATOR 


rverhung on one side and ran almost in contact with 
a solid barrier formed by the roots of the next blade 
row. The passages through which leakage could take 
place could not only be reduced to the absolute 
minimum by an axial adjustment of the rotor, but 
should contact accidentally occur no harm would 
result, the thin shrouding edge being merely worn 
away until a running clearance was restored. Fig. 85 
will make the arrangement clear. 

In the St. Helens turbine only twelve blade rows 
were constructed on the end-tightened principle, but 





another machine, which, though of a smaller capacity, 
was at least of equal interest and in some ways of 
more advanced design. This was a unit of 18,000 kW 
continuous maximum ‘rating, which was ordered in 
1913 for the Lots-road station of the Underground 
Electric Railways of London. The station at that 
time contained six sets of 6000-kW capacity each, 
supplied by Messrs. Parsons in 1909 and 1910. These 
were of the two-cylinder type, almost identical with 
the Randfontein machines described already, with 
single flow low-pressure cylinders. Further power 











TURBO -GENERATOR WITH COVERS REMOVED 


machine, namely, the construction of the low-pressure 
cylinder on the double-flow principle. Two separate 
condensers, however, were employed instead of the 
single condenser arrangement adopted for Chicago. 

The general arrangement of the Lots-road unit 
is illustrated in Fig. 88, from which it will be seen 
how closely modern design is being approached. 
This turbine may, indeed, be taken as representing 
the highest point reached in design at the time, and 
for this reason its construction may be referred to 
in seme detail. 

The conditions it was required to fulfil were as 
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FIG. 85--ARRANGEMENT FOR “END - TIGHTENING *’ 
follows :—In view of contemplated changes in the 
boiler plant, the turbine had to be designed to take 
steam at 200lb. per square inch gauge pressure, 
superheated to 600 deg. Fah., the exhaust being 
into a vacuum of 29in. It had, nevertheless, to be 
capable of carrying a load of 18,000 kW continuously 
with steam at 175 lb. and a 28in. vacuum only, and 
of dealing with momentary overloads up to 22,500 kW. 
The most economical load was stipulated to be 
15,000 kW. The steam consumption guaranteed 
at various loads with different condenser pressures 
are given in Table IX. 

The consumption of 12-00lb. per kWh at the 
economical load with a vacuum of 29in. corresponds 
to an overall thermal efficiency of the turbine alone 
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equal to 77-5 per cent. of the Rankine cycle 


efficiency. 


TABLE 1X.—Steam Consumption of 18,000 kW T'urbo-alternators 
Under Various Conditions of Vacuum. Steam Pressure, 
185 lb. Gauge ; Steam Temperature, 500 deg. Fah. Power 
Factor of Alternator, 95 per Cent. Voltage of Alternator, 
11,000 Volts. 


Steam consumption, lb./kWh, including 


Load, kW. excitation, but excluding auxiliaries. 





| Vac., 28in. Vac., 29in. Vac., 29-25in. 


7,500 | 14-35 13-20 12-90 
11,250 | 13-40 12-45 12-20 
13,500 | 13-05 12-15 11-95 
15,000 12-90 12-00 11-80 
18,000 | 13°35 12°45 12-30 


Although the machine was put into commercial 
service in May, 1915, it could not be tested at the 
time owing to the pressure of work brought about 
by war-time conditions. The tests had, therefore, 
to be deferred until June, 1916, when they were 
carried out on behalf of the consulting engineers, 
Messrs. Merz and McLellan, by Mr. W. M. Selvey. 
The unit had, therefore, had twelve months of arduous 
service on a traction load before its steam consump- 
tion could be verified. Great care was taken to ensure 
the accuracy of the tests, which lasted for three days, 
the steam consumption being determined by weighing 
the condensate, and all instruments being calibrated 
at the National Physical Laboratory, both before 
and after the tests. The results obtained are given 
in Table X. 

A longitudinal section through the complete 
turbine is reproduced in Fig. 88, while the appearance 
of the Jow-pressure double-flow rotor will be seen 
in Fig. 87. The high-pressure cylinder was of the 
usual single-flow design with thirty-four running 
rows of blading, commencing with blades 2in. long 
and a mean diameter of 40in., and terminating with 
5}in. blades on a mean diameter of 54}in. The 
blades were ot the thin tipped type, the “ end- 
tightened ” system not being employed in this case. 
The rotor of this cylinder was made from a single 
solid steel forging, the material having a tensile 


turbine referred to above. This part of the cylinder 


carried both the live steam belt and the overload 
steam belt, the introduction of live steam to the 
latter being automatically controlled by the governor. 
The remainder of the high-pressure cylinder and 
the whole of the low-pressure cylinder, were made of 
iron. 


cast The longitudinal position of the high- 


connected together by a pair of 45in. pipes. Without 
such provision the turbine might have been sub- 
jected to a dangerous end thrust in the event of a 
partial failure of the vacuum in one condenser. 
Although a single condenser only had been used for 
the Chicago machine, the practice of using two 
condensers with large double-exhaust turbines con- 








pressure rotor was determined, and any residual 
end thrust taken up by a thrust bearing of the 
pivoted pad type, this being another innovation 
in design at the time. It was a decided improvement 
on the earlier practice of using a multi-collar thrust 
block, as it allowed of a sensible shortening of the 





TABLE X.-—Test of 18,000 kW Turbo-generator at Lots-road. Date of Tests, June 5th, 6th, and 7th, 1916. 








| 
Lb. per kW hr. 





| 
Average | Duration of Gauge pres. at Temp. at Baro., in. Vac., in. }|— 
load, kW. Test. R.p.m. stop valve, stop valve, Hg. Hg. | Actual Corrected to 
Ib. /in.? deg. Fah. | on test. guarantee 
Min. sec. | . } conditions. 
18,280 63 1 994 | 171-5 508-3 29-58 28-63 12-30 12-36 
15,047 123 0 993 175-6 523-7 29-55 28-58 11-82 12-07 
11,196 60 57 989 177-6 511-6 29-31 28-37 12-38 12-52 
7,678 64 31 991 | 179-6 516-3 29-29 27-30 14-42 13-48 


strength of 30 to 35 tons per square inch with an 
elongation of 20 per cent. on 2in. The overall 
length of the finished rotor was 18ft. 4}in., the bearing 
at the high-pressure end being 12in. diameter by 
23 4;in. long, and that at the other end 12in. diameter 
by 22}in. long. Steam balance was effected by two 
dummy pistons, one solid with the shaft and the 
other consisting of two discs bolted to the H.P. 








machine, and also somewhat reduced the frictional 
losses. The pads, in Messrs. Parsons design of bear- 
ing, were pivoted centrally, thus differing from that 
properly associated with the name of Michell, the 
characteristic of which is that the pads are excen- 
trically supported. 

The steam, after expanding to about atmospheric 





pressure in the high-pressure cylinder, was led to 





FiG. 87—-LOW- PRESSURE ROTOR OF 18,000-KW LoTs 








ROAD TURBINE 


tinued for many years. Indeed, it appeared almost 
inevitable until the invention of the inverted con- 
denser by Messrs. C. A. Parsons and Co. enabled a 
single condenser to be conveniently used with such 
turbines. 

A notable difference of design will be observed if 
the design of the low-pressure cylinder of the Lots- 
road machine be compared with that of the corre- 
sponding cylinder of the turbine at Chicago. This, 
of course, is mainly due to the higher speed of the 
former, and the consequently greater centrifugal 
forces to be guarded against. The hollow drum type 
of construction has been entirely abandoned, the 
low-pressure rotor now being built up of a number of 
broad flanged wheels made from steel forgings and 
shrunk on to the shaft. There were eight of these 
wheels altogether, four being 65in. diameter and the 
other four having a diameter of 75in., the whole 
forming a rotor 1lft. 7}in. long, which carried forty 
rows of running blades. The speed of the longest blade 
tips was 456ft. per second. 

Another variation from the Chicago design will be 
found in the use of a flexible coupling between the 
high and low-pressure cylinders, this again being a 
precaution in view of the higher speed. The main 
governor, emergency governor, and the steam chest 
arrangements were identical in design in the two 














FIG. 86—-18,000- KW TURBO-ALTERNATOR IN LOTS ROAD POWER STATION 


end of the drum. 
was turned a groove for carrying the centrifugal 
balance weights. 

The high-pressure end of the cylinder was formed 
of steel castings so as to avoid any trouble from 
distortion due to superheat, thus following the practice 
first adopted in connection with the Bankfoot 





In the outermost of these discs]a steam belt at mid-length of the low-pressure; cases, and do not therefore need further reference. 


cylinder, by means of a pair of large rectangular| The alternator differed from that at Chicago, not 


pipes. In this cylinder it divided into two streams, 
flowing in opposite directions to the two ends. 
Each end of the low-pressure cylinder exhausted 
into its own condenser, and to ensure equality of 
pressure in the two exhaust branches they were 





only in speed and voltage, but in the system of venti- 
lation. This was effected by fans at each end of the 
rotor, the air being filtered before entering the 
machine. At the period in question the method of 
ventilating alternators on the closed circuit prin- 
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ciple, the same air being continuously cooled and re- 
circulated, had not yet been devised. 


THe First 10,000-kW Macurnes at 1500 
REVOLUTIONS. 


Almost at the same time as the first of the new 
large turbines was ordered for Lots-road, Messrs. 
Parsons were entrusted with the construction of four 
more units of very similar design for service in con- 
nection with the electrification of the Melbourne 
Suburban Railways in Australia. These were 
machines of 10,000 kW capacity running at a speed 
of 1500 r.p.m. and supplying 25-cycle current at 
3300 volts. Though smaller than the Lots-road 
design, their higher speed renders them equally worthy 
of note. Before they could be delivered the Great 
European War broke out, and two were therefore 
diverted to the Rotherham power station by order of 
the Government, to meet the urgent demand for 
power for the munition factories. These were subse- 
quently replaced by a pair of 12,500-kW units of 
generally similar design, except that longer blades 
were employed for the final stages. 

A section through one of the 10,000-kW sets is 


with the intention of reducing windage losses and 
affording better support to the adjacent discs. 

A further point of interest in the design of the low- 
pressure cylinder is the distance piece, composed of 
hollow castings, which was situated between the 
exhaust branches, Its function was to stiffen the 
cylinder, and in order that its presence should not 
tend to cause distortion when the cylinder expanded 
with the heat of the steam, an arrangement was pro- 
vided whereby the distance piece should be caused to 
expand at the same time and to the same extent. To 
produce this result steam from the centre of the 
cylinder was led into the central portion of the 
distance piece, and steam at a lower temperature was 
admitted to the end portions, so that the temperature 
gradient produced in the distance piece was the same 
as that in the body of the cylinder. 

The turbines were fitted with “‘ gust’ governors, and 
automatic by-pass valves for overloads. An important 
innovation in design was the absence of any rigid con- 
nection between the steam chest and the turbine cylin- 
der. This feature, which, of course, is universal now in 
all but the smallest machines, constituted a valuable 
improvement, for it lessened the risk of the cylinder 
being strained by external forces and at the same 




















FiG. 90--NEWPORT POWER 


given in Fig. 89. Comparing it with the Lots-road 
machines, it will be noticed that the high-pressure 
cylinder was of the same general design, the only 
noticeable difference being that the steel portion of 
the casing was carried further towards the exhaust 
end. The coupling between the high and low- 
pressure cylinders was also of considerably shorter 
length. The low-pressure cylinder, however, pre- 
sented a marked difference in design. The rotor shaft 
carried wheels only at the two ends, the blading 
through which the steam first passed being caulked 
into grooves turned in the metal of the spindle itself. 
The wheels, too, differed greatly from those used for 
the low-pressure rotor of the Lots-road machines. 
These latter had broad flanges at the rims, each wheel 
carrying several rows of blades, whereas the wheels 
of the Melbourne turbines had narrow rims, each 
wheel carrying but a single row of blades. The wheels 
were of substantial thickness and were butted together 
both at bosses and rims. This principle has never 
since been departed from by Messrs. Parsons, and 
consequently wheel vibration is not encountered. The 
wheels at the ends of each group were made, as will 


STATION, VICTORIA, 


AUSTRALIA 


time enabled it to be designed with a greater sym- 
metry than when the steam chest was integral with 
it. The stators of the alternators were constructed in 
halves to facilitate transport, but were put together 
permanently on site, the ‘rotors being withdrawable 
endwise when desired. The stator conductors were of 
stranded wires laid up into an oval bar, a design which 
has never been since departed from for alternators of 
ordinary voltage. 

It may be remarked that when the State Electricity 
Commission of Victoria decided, in 1921, to install 
turbo-alternators for the supply of 50-cycle current 
for the general requirements of the city of Melbourne 
they ordered from Messrs. Parsons a further pair of 
generating units, each of 12,000 kW capacity. These 
machines were also of the two-cylinder tandem type 
with double-flow low-pressure cylinders, but in conse- 
quence of the advances in design made between 1915 
and 1921 it was possible for them to be constructed 
for operation at 3000r.p.m. Their installation brought 
thenormal rated capacity of the plant upto 89,000kW. 
The appearance of the engine-room of the Newport 
station with its equipment is shown in Fig. 90. 





be seen, in the form of thick parallel-sided discs, 


(To be continued.) 








Institution of Naval Architects. 


No. 


(Continued from page 299, March 23rd.) 


re first paper taken on Wednesday morning after 
the President had delivered the address, which 
we printed in our last issue, was one on “ Aircraft 
Carriers,” by Sir Arthur W. Johns, Vice-president, 
Director of Naval Construction, Admiralty. An 
abridgement of this paper will be found on page 327. 

Sir Eustace d’Eyncourt, who opened the discussion, 
said the paper gave the best description of the incep- 
tion, development, and evolution of aircraft carriers 
that had yet appeared in print, and presented it in a 
very clear and succinct form that could readily be 
understood, even by non-technical people. As it 
indicated, the designer and constructor of aircraft 
carriers had, from the start, been very much ham- 
pered first by having to adapt old ships originally 








II. 


designed and built for a totally different purpose, 
and to embody in them, as well as possible, con- 
ditions which were really hardly understood at the 
time, and were therefore of an experimental character. 
Considering the question of the development of this 
side of naval architecture as a whole, he was struck 
by the extraordinary capability of a ship to be so com- 
pletely altered in the main conception of its design 
as to be able to perform a service entirely different 
from that for which it was originally intended. 
H.M.S. ‘“‘ Furious” was an outstanding example of 
a ship which had been modified more completely 
and more often than any other vessel he had ever 


When the German cruiser menace ceased to be as 
important as the submarine menace, the “ Furious ” 
was brought in and adapted first with a short flying- 
off deck forward, then with a flying-on deck aft, and 
then with an “off and on” deck, all fore and 
aft. Thus the changes through which she passed— 
and in similar degree the alterations to which the 
‘“* Courageous ”’ and ‘“‘ Glorious.” were also subjected 
—constituted a greater variety of alteration in design 
than any other ships with which he was acquainted. 
The ‘Saratoga’? and the “Lexington” of the 
American Navy had also undergone considerable 
amount of alteration. They were the biggest war- 
ships in dimensions that had then been built, and the 
alterations were so costly that he believed, from first 
to last, those vessels cost something like £10,000,000 
each. Our own ships which were altered were also 
costly, but the expenditure did not come to anything 
like that. 

The author had also pointed out that the ““ Hermes ”’ 
was the only British vessel that had been designed 
from the start expressly as an aircraft carrier. In 
that case he himself had been instructed to combine 
in as small and economic a ship as possible, all the 
requirements of an efficient aircraft carrier, and the 
“Hermes” of 10,000 tons and a length of 600ft. 
was the result. Although she proved to be an 
efficient aircraft carrier, she suffered from the dis- 
advantage of not having the length and size of the 
larger ships, and he personally was of the opinion 
that a bigger vessel of a length of not less than 700ft. 
should be aimed at. The bigger ship certainly made 
a steadier platform than the smaller, and the pitching 
in the longer ship was of less amplitude and less 
angle than in the shorter vessel, and that helped the 
operation of flying on and off. 

Whether the clear deck of the ‘“ Furious” or the 
island type of the ‘“‘ Courageous ’’ and other vessels 
was the better, was, he believed, still a point of dis- 
pute, but, on the whole, his view was that the advan- 
tage lay with the island type, in which less room was 
taken up for the funnels, &c., and there was more 
room in the hangar, so that more aircraft could be 
carried. He believed also that the pilots preferred 
the island on one side, as it gave them a better idea 
of the exact height they had above the deck for 
landing, although, of course, it had the disadvantage 
of to some extent restricting the space which had to 
be allowed for the width of the wings of large aircraft 
in flying on. 

The necessity for having efficient aircraft carriers 
seemed to be more and more apparent, as aircraft 
were the eyes of the Fleet, and to have bases up in 
the forefront with aircraft of every description— 
fighters, bombers, reconnaissance planes, &c.—was 
of the utmost importance. In fact, the aircraft 
carrier gave an advance base to the Fleet just as 
much as, or even more so than, the advance head- 
quarters of an Army. The paper had also pointed out 
the necessity of high speed, and that, of course, was 
apparent, as not only must the aircraft carrier keep 
up with the Fleet, but she must be able to escape from 
the enemy, as she was a very vulnerable craft. 

Captain Herbert 8. Howard (U.S. Navy), who said 
that Great Britain had been the pioneer in the design 
of aircraft carriers, was particularly interested in the 
author’s comments on the island versus the flush deck 
types of carrier. The “ Ranger” was designed as 
a flush deck ship, and in order that the length of 
smoke disposal pipes might be as short as possible, 
the boiler-rooms were placed at the stern. The hinged 
smoke pipes followed a design tested out on the 
‘“‘ Langley.” In spite of these facts, further experi- 
ence with the carriers in the Fleet had convinced the 
operating personnel that an island was so desirable 
a feature of a carrier, for the proper operation of 
both the ship and the aeroplanes, that the ship was 
converted to the island type. The author had endea- 
voured to compare the number of aeroplanes carried 
by the different carriers, but had indicated how 
difficult such a comparison was. He thought such a 
comparison was practically impossible. Although, 
when the design of a carrier was started, aeronautical 
policy determined some definite proportion of squad- 
rons or flights of bombers, fighters, or other types, 
owing to the rapid development of the air, this policy 
would probably be forced to change before the ship 
was finished, and certainly it would be changed 
before the ship had been long in service. Recognising 
that fact, the U.S. Navy, in considering designs, had 
inaugurated a method of comparing aeroplane- 
carrying capacity on the basis of hangar capacity, 
and rating the latter on floor area in combination with 
a given head room. Commenting upon Sir Eustace 
D’Eyncourt’s reference to the “‘ Lexington” and 
“* Saratoga,” he said that each cost 45,000,000 dollars, 
which was very close to the £10,000,000 which Sir 
Eustace had mentioned. They were very big ships, 
but it was necessary to add to them in order to make 
them aircraft carriers, and then to reduce their size 
so that they would not exceed the limits laid down 
by the Washington Treaty. It was more expensive 
to reduce them than to add, and that had increased 
the cost very greatly. 

With regard to the general structural strength, he 
said it was decided in each of those ships that the 
flight deck should be built in as an intimate structural 
part of the hull as a whole, and should form the 





heard of, although that remark applied also to a great 
extent to the ‘ Courageous” and “* Glorious.” 





top girder, which he believed had not been usual in 
carriers built since. Big holes had to be cut for the 
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elevators, various hatches, and so on, so that con- 
siderable study had to be devoted to the problem of 
strength. In the course of that study experiments had 
been carried out with models by the photo-elastic 
method. Incidentally, that method had confirmed 
calculations made in the usual way. 

Wing-Commander T. R. Cave-Brown-Cave said it 
seemed that for the aircraft carrier very definite 
characteristics were indicated. First, high-speed 
seemed essential. Then, as regards the on-landing 
of aircraft, it seemed that the merit of the low, very 
broad, flat stern was very great. That the stern of 
the ship should remain at a constant height was very 
important. Again, the provision of a trailing canvas, 
or some such device, for a machine to land on in 
emergency was vastly easier from a low, very broad 
stern than from a cruiser stern. Further, from the 
point of view of the mounting of cranes for hoisting 
aircraft in, the low broad stern enabled the crane to 
be at a small height from the surface of the water, 
and when the ship was rolling the swinging would be 
very much less. 

If it were at all possible to develop the necessary 
H.P. by internal combustion engines, there was a 
very strong case for using that method of propulsion 
in a carrier. The difficulty of getting rid of boiler 
funnel gases was necessarily great, and that problem 
would be much reduced indeed by using a multi- 
plicity of small I.C. engines. Mr. Ricardo’s scheme 
for a very large number of comparatively small 
standardised units was very attractive ; no doubt it 
was a very revolutionary scheme, but the extreme 
subdivision of units seemed to conform very well 
with the idea of a very broad stern and many pro- 
pellers, and therefore with the ability of a ship to 
cruise at low speed economically, and to proceed at 
full speed when desired as the result of merely switch- 
ing on additional engines as rapidly as one could 
switch on the engine of a motor omnibus. 

Mr. J. H. Narbeth said the paper was very timely 
in view of the announcement that another aircraft 
carrier was to be laid down for the British Navy, and 
one was reminded of earlier days when the Admiralty 
had submitted battleship designs for public discus- 
sion at those meetings. Perhaps the discussion would 
have been more lively if their lordships had per- 
mitted the designs of the new aircraft carrier to be 
exhibited and discussed. It appeared that the air- 
craft carrier was inevitable ; but it was a very costly 
and very vulnerable craft, and he had no doubt that 
the man who wanted her most—.e. the Admiral in 
command of a squadron—was the man who would 
most earnestly like to see her dismissed, because of 
the anxiety. But it was satisfactory to find from the 
paper that Great Britain was to the fore in providing 
such craft. 

When the “ Eagle’ was being constructed, the 
Naval Air Service had made two great demands. 
In the first place, it had demanded that an aircraft 
carrier should be at least 3 knots faster than the 
fastest cruiser in the Fleet, so that she might stand 
off and get the aircraft away without delaying the 
cruisers, and turn about if necessary to receive the 
aircraft and then overtake the cruiser squadron. 
That desideratum had led to the decision to spend 
very large sums of money in providing ships such as 
‘* Hermes”? and the reconstructed ‘‘ Furious.” The 
second demand was for an all-clear deck. Many 
flying officers did not like the island on the starboard 
side of the “ Eagle.’’ When the “ Furious ”’ was re- 
designed, every effort was made to provide a flush 
flying deck. That was a task of tremendous diffi- 
culty, and had occupied those concerned for a period 
of three years. But at last a solution was found, 
owing very largely to the ability of Mr. C. J. W. 
Hopkins (now serving as constructor at H.M. Dock- 
yard, Simon’s Town). Although, on the whole, the 
‘Furious ” had proved an extraordinary success, it 
was interesting to observe that the experience of the 
Naval Air Service had led the design back to the island 
type. Experiments had indicated that an island 
could be built without serious interference with the 
air currents over the ship, while, by carrying the funnel 
to a considerable height, the hot air would be dis- 
charged into regions through which it would not be 
necessary for the airmen to pass when approaching 
the ship. The elevation of the mast and funnel] and 
island perpendicularly from the water gave a third 
dimension to the space on which an airman was 
looking, and gave him a concrete perception of his 
position. The advantage of having an island far 
outweighed any possible disadvantages. When pilots 
were invited to say whether, when approaching a 
ship, if they decided not to land, they would go to the 
left or the right, they had all said that they would 
turn to the left ; consequently, the island was placed 
on the starboard side of the ship. 

After the ‘‘ Eagle’ was completed, some records 
were taken by means of specially fast cinemas machines, 
one being placed on the ship to record the behaviour 
of the aircraft approaching to land on the deck, and 
the second being placed on the aeroplane to record 
what the ship looked like to the pilot as he approached. 
The films were shown at normal speed and as slow- 
motion pictures, and had proved of very great educa- 
tional value; they had contributed very sensibly 
to the development of that work. The pictures were 
taken at the rate of 250 per second. 

With regard to arresting gear, Mr. Narbeth was 
very strongly of opinion that the best place for it 








was on the aircraft and not on the deck. Machines 
of the future would be much heavier than those of 
to-day, and although the present arresting gear was 
very clever, he did not believe it would be suitable 
for planes that would be used five years hence. He 
recalled that Mr. W. A. D. Forbes, who had been for 
some years secretary to the Joint Technical Com- 
mittee on Aviation Arrangements in H.M. Ships, had 
invented a mechanically worked flap to be attached 
to the landing deck, which would greatly reduce the 
inconvenience and difficulty of handling ropes and 
fittings. Mr. Narbeth said he had not heard of that 
device being fitted. Engineer Rear-Admiral Hobbs 
had proposed a small hydraulic automatic brake for 
use on aircraft, but that had not been put to the test. 

Commenting on the First, Lord’s statement, accom- 
panying the Navy Estimates, that steady progress 
had been made with the installation and operation of 
catapults, and that fifteen were in operation in the 
Fleet, Mr. Narbeth said that a catapult mounted on a 
revolving turn-table would be of vast advantage to 
aircraft carriers; if an arresting gear could be 
developed to fit on to the aircraft and a revolving 
catapult could be used, we should go a long way 
towards solving the difficulties inherent in the design 
of an aircraft-carrying mail steamer, a paper on 
which was presented by him in conjunction with Sir 
Eustace D’Eyncourt in 1923. He suggested that that 
paper might be read again in conjunction with Sir 
Arthur Johns’ paper. It was gratifying that a good 
deal had been done in modern passenger ships in the 
way of adopting some of the incidental suggestions 
made in that paper, such as the use of water-tube 
boilers and the better utilisation of clear deck spaces 
for sports and pleasure. 

Mr. H. E. Wimperis (Director of Scientific Research 
at the Air Ministry), discussing the relationship of the 
aircraft to the aircraft carrier, said that statements 
made that morning had related to the design of air- 
craft carriers as though the type of aircraft were fixed. 
The most dominating characteristic of aircraft for 
carrier work was the relationship of its top hori- 
zontal speed to its minimum horizontal speed, and 
that ratio to-day was commonly three to one, Thus, 
if the top speed were 150 m.p.h., the lowest speed in 
horizontal flight would be 50 m.p.h., and a pilot who 
was coming in to land would require some margin 
above that 50 m.p.h. in order that his machine should 
still have manceuvring capacity, so that the landing 
speed could be estimated from those figures. The 
top speed of an aircraft was dictated by practical 
considerations, but obviously it tended to rise. 
Assuming a top speed of 200 m.p.h., and a three to 
one ratio, 67 m.p.h. would be the minimum hori- 
zontal speed, and the speed of landing on a deck 
would be higher. Slots and flaps, &c., were bene- 
ficial in improving that ratio, but he personally did 
not expect that an improvement to more than four 
to one would be obtained in that way. In a lecture 
at Cambridge, Signor Cierva had claimed for his 
new moving-mast auto-gyro a speed range between 
20 and 200 m.p.h., z.e., ten to one. Mr. Wimperis 
said he had not seen authoritative measurements 
which would support those figures, but the Air 
Ministry was buying a number of the machines, and 
they would be tested at Martlesham. But, assuming 
that the inventor’s figures were within the mark (inci- 
dentally, during the last month he had landed one of 
those machines on a ship), it would be interesting to 
have the views of the Director of Naval Construction 
as to the type of aircraft carrier which should be used 
with such machines. Another factor was that in 
order to obtain very high top horizontal speeds, 
more acceleration and structural weight would be 
necessary in the aircraft, and that would be of some 
embarrassment to the designers of catapults, 

Commander Boothby, after pointing out that 
aircraft carriers were extremely vulnerable, said that 
in recent operations off Gibralter, they could not be 
used in bad weather. If aircraft carriers were air 
borne, those problems would disappear. He suggested 
that in the American airship “ Akron ’”’ we might 
have the germ of the future aircraft carrier, for that 
airship carried aeroplanes very successfully. It was 
not ideal for that purpose, because it was not designed 
as such, but rather as a long-range scout ; however, 
no doubt such a carrier could be designed for the 
Fleet. He gave the following figures comparing sea- 
borne and air-borne aircraft carriers, the average 
figures for the former being arrived at by adding 
together the actual figures for six vessels and dividing 
them by six. The tonnage of each aircraft carrier 
averaged 19,000 odd tons, the speed was 27 knots, 
it carried thirty-one aeroplanes, and the cost was 
£3,300,000. As against that, airships could carry 
five aeroplanes each, and the cost of seven airships 
would be £1,400,000. His figures showed that the 
carrying of every aeroplane on a sea-borne carrier 
cost about £160,000, whereas the figure for each aero- 
plane carried on an air-borne aircraft carrier would 
be about £40,000. In the sea-borne carrier there were 
twenty-seven men for each aeroplane. The difference 
in the costs of operation was tremendously in favour 
of the air-borne carrier. 

Mr. Williams said that, considering the contro- 
versies which had ranged about the relative value 
of aircraft and ships as war material, perhaps the 
most interesting general thing to be noted was that 
neither in the paper nor the discussion had any 
suggestions been made that an aircraft carrier could 
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be anything else but an auxiliary to the Fleet. There 


was no idea at all that an aircraft carrier might, in 
any circumstances that could be foreseen, replace the 
heavily gunned capital ship or cruiser. 


AUTOMATIC STEERING CONTROL. 


The second paper presented on Wednesday 
morning, March 2lst, was by Sir James Henderson, 
and was entitled “The Automatic Control of the 
Steering of Ships and Suggestions for its Improve- 
ment.” We reprint it in an abridged form elsewhere 
in this issue. 

Professor N. Minorsky, referring to the splitting 
of the control of automatic steering into the com- 
ponent controls—deviation helm, check helm, weather 
helm, and wave helm—said that it was not stated 
explicitly in the paper what was meant by “ wave 
helm.”’ By eliminating other components, however, 
one arrived at the conclusion that the wave helm 
was, in Sir James’ terminology, the rudder component 
introduced by acceleration control. He suggested, 
however, that the expression “‘ wave helm” was not 
quite appropriate, in so far as one was under the 
impression that accelerational control was needed 
only when the ship was buffeted about by the waves. 
From his experience of the tests on the ‘ New 
Mexico,” Professor Minorsky said that accelerational 
control, when added to velocity and displacement 
controls, greatly increased the accuracy of steering. 
The first tests of his patents were not satisfactory, 
and a sustained yaw of about 6° was observed. This 
was corrected by a considerable increase of the 
check helm, and subsequent tests, off Bellingham, 
gave a steering within +2°. The sea was quiet during 
those tests. The accuracy of the check helm control 
derived from the constrained gyro was very high, 
and it was impossible to go beyond this point. After 
the Bellingham test, he decided to introduce the 
accelerational control. This was done, and the 
control thus produced was one to which Sir James 
Henderson referred in his paper as ‘‘ weather helm,” 
although the original idea was to advance the phase 
of controlling action rather than weather helm effect. 
The addition of accelerational control, other controls 
remaining the same, had increased the accuracy of 
steering remarkably. The deviation contro! derived 
from the Sperry gyroscopic transmitter remained at 
zero most of the time, but from time to time it went 
to the first step; the accuracy of steering in the 
first case was -- one-sixth of a degree, and in the 
second case + one-third of a degree. The whole 
improvement was due to the accelerational control. 
An accelerational arrangement of a continuous type, 
such as was suggested in the paper, however, would 
undoubtedly do still better than the discontinuous 
accelerational arrangement such as he had been able 
to arrange. 

Dr A. GL. 


Rawlings (of the Sperry Gyroscope 
Company) said that there was no secret or mystery 
about the Sperry automatic steering machine; it 
was very simple, and it applied deviation helm and 
also check helm. The method of applying the check 
helm was, frankly, a dodge; it was an unscientific 


dodge, and defied mathematical computation— 
at least, it defied his—it cost nothing to make, and 
it gave reasonably satisfactory results. The idea of 
steering a ship by a method depending on the 
quantities 0, 6’, and 6” was first suggested ‘to him 
about twenty years ago by Professor Minorsky, 
and it seemed obvious from the tests that if one 
wanted to keep on a course within minutes of are 
one must introduce a term depending on 6”. But 
he questioned whether that could be done in any 
but very calm water, particularly with Sir James’ 
system. In the equation giving the value of 8, 
which was the output of the machine which operated 
the rudder, the coefficient of 0” was the largest of 
the three, so that the effect of acceleration was to 
apply a considerable amount of rudder. A sideways 
wave would catch the bow of a ship, and a second 
later it would catch the stern, and there would be 
acceleration first in one direction, and then in another. 
The rudder would be put first one way and then the 
other, provided the gear worked instantaneously ; 
but he doubted whether the helm could be put over 
fast enough in those conditions, and it might make 
things worse instead of better. For a number of 
reasons he could not expect the integrating mechanism 
referred to in the paper to give the same values 
for movements to the right as for movements to the 
left when those values should be equal. Therefore, 
it would be necessary to employ a man—as was rather 
suggested in the paper—to correct the effects of the 
errors in integration, and if a man had to devote his 
attention to that operation frequently, it was hardly 
worth while having the machine. Referring again 
to the effect of the acceleration component, he said 
it seemed rather like driving the ship on a tight 
rein. The existing steering gears did not worry about 
deviations of half or three-quarters of a degree ; 
when the deviation from the average course exceeded 
that amount they began to put on helm promptly 
and to a fairly good extent, so as to bring the ship 
back quickly, and they took it off as soon as it began 
to return, if necessary, by check helm. The ship, 
consequently, followed a sinuous course, with a 
deviation of from 1° to 1° in moderate weather. 
Because of the fact that the machines did not take 
notice of small deviations, the steering engine worked 
very seldom, and there were only about 100 move- 
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ments of the steering engine per hour in moderate 


weather. There was, therefore, economy in the use 
of the steering engines, the ship did not lose much 
way as the result of a lot of helm, and the extra 
length of course produced by the sinuousness was so 
slight as not to be worth taking into account. 

Captain H. 8. Howard (U.S. Navy), dealing with 
the reasons why the U.S. Navy did not go further 
with the Minorsky gear after the tests on the ‘“‘ New 
Mexico,” said that up to that time very little had 
been done with automatic steering; the operating 
personnel were definitely opposed to it, and had asked 
that nothing further should be done. Later, the 
Sperry automatic steering gear had become available 
commercially, and it was capable of easy attachment 
to a gyro compass. Eventually, a demand had arisen 
in some of the ships in the fleet for automatic steering 
gear; since that time a number had been applied, 
and he imagined that some type of automatic steering 
gear would be standard for all naval ships in the 
future. 

Professor B. P, Haigh (Royal Naval College, 
Greenwich) said that Sir James Henderson had 
rendered real service in directing attention to the 
theory of the subject because the theory demanded 
a good deal of thought. A long time ago the effort 
was made’ to use deviation control alone, but the 
ship had followed a sinuous course and the angle of 
oscillation had increased with speed. The difficulty 
was caused by the fact that the theory of the subject 
had not been set down. He believed it was true that 
manual steering suffered because the hand attempted 
too much, and that if the hand could only be kept 
off the wheel more the ship would steer better. Sir 
James Henderson deserved recognition for his 
equation intended to show that if his three terms 
could be added together to give.zero the helm would 
not have to be moved. Professor Haigh believed 
that simple velocity control, without any attempt 
at deviation or acceleration control, would be of 
very great advantage in steering. It would not go 
all the way, but it would do something which the 
helmsman could hardly be taught to do unless he 
had foresight. Much might be dene by adopting 
velocity control alone and having a man on duty to 
attend to the other two elements. 

Captain A. Cooper, speaking as one who had been 
at sea for forty years, expressed appreciation of the 
paper, and assured those who were working on the 
development of these various devices that they were 
of great assistance. The men at sea did appreciate 
all that was being done ashore to help in the naviga- 
tion of ships. 

Sir James Henderson, replying to the discussion, 
said that Professor Minorsky had been misled in his 
early work by experiments on the turntable, One 
could see that that arrangement gave a false idea, 
because, in those experiments, there was no energy 
system in the background. The effect upon a ship 
caused by the energy system was like that of a tender 
behind a locomotive ; if the locomotive swerved on 
to another rail, the tender tended to push it off the 
rail, and, similarly, when a ship changed course, the 
energy system behind it tended to go straight on. 
Professor Minorsky had found by experience that 
an acceleration system was necessary. There was 
no difficulty in keeping a ship on a straight course in 
a calm sea, but when external forces were in action 
it was necessary to balance those forces immediately ; 
the external forces produced acceleration, and that 
acceleration must be annulled, so that the quicker 
one applied the accelerational force the better. One 
required all the three terms. With regard to Dr. 
Rawlings’ remarks concerning the gear referred to 
in the paper, a number of his objections would have 
equal weight against the Sperry gyro-compass 
system which worked admirably. He was glad to 
hear that automatic steering was being introduced 
in the U.S. Navy. Our Navy was against it, and the 
navigators were devoting all their time to training 
quartermasters. 

The meeting then adjourned until Thursday. 


Tue ANNUAL DINNER. 


The annual dinner of the Institution took place 
at the Connaught Rooms on Wednesday evening, 
March 21st, when close upon 580 members and guests 
attended. The chair was taken by the President, 
the Rt. Hon. Lord Stonehaven, who proposed the 
toast of ‘‘ The Royal Navy.” Referring to the recent 
Estimates for the Services, he said that at last the 
Navy was not being starved, and it could be fairly 
said that things were satisfactory. If the present 
efforts at disarmament were to fail, no nation could 
pretend that in securing her own national safety Great 
Britain was in any way constituting herself a menace. 
In the course of his reply, Admiral of the Fleet Sir 
Roger G, B. Keyes reminded those present that 
although they were sometimes told that England was 
no longer an island, it was, nevertheless, as true as 
ever that the water was the only route over which 
an army invading our shores could come, and the 
necessities of the country’s life had all to be carried by 
ships which were dependent upon the Navy’s pro- 
tection. The toast of ‘“‘The Mercantile Marine ” 
was appropriately entrusted to Captain Sir Burton 
Chadwick, Deputy Master of the Honourable Com- 
pany of Master Mariners, who spoke of the need of 


of the sea personnel of our merchant navy. Under the 
keen personal interest of the King and the Prince of 
Wales, a great change was already taking place, and 
he believed that in the future the mercantile marine 
would become a service in which the best of our 
British boys would be as proud and as happy to serve 
as they had hitherto been in the Royal Navy. In 
replying to this toast, Sir Charles Barrie dealt with 
the national importance of the mercantile marine 
and its maintenance. The fact that we still imported 
60 to 70 per cent. of our foodstuffs made, he suggested, 
the maintenance of our mercantile fleet a matter 
of national concern, whether in times of peace of 
war. The matter was now almost out of the hands 
of the shipowner, and was being-considered by the 
Government. Rear-Admiral C. M. Forbes, the Third 
Sea Lord and Controller of the Navy, proposed the 
toast of ‘‘ The Institution of Naval Architects,’ and 
the President replied. 


(T’o be continued.) 








Letters to the Editor. | 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


REGENERATIVE ELECTRIC BRAKING. 


Sin,—Referring to your interesting editorial article on 
‘* Regenerative Electric Braking,” which appeared in your 
issue of March 16th, it appears that a somewhat important 
point has been missed. 

Part of the final paragraph reads: ‘“ The ordinary 
rectifier, however, acts as a non-return valve. Current 
can pass from the A.C, to the D.C. system, but not in the 
reverse direction. Regenerative power supplied to a 
rectifier sub-station when there is no demand for it else- 
where cannot therefore be transferred to the main A.C. 
system, although if it is not excessive it may be dissipated 
in automatically controlled loading resistances.” 

This passage, as it stands, is somewhat obscure. In the 
circumstances outlined, i.e, no demand for power else- 
where on the D.C. system, and in the absence of the sug- 
gested loading resistances, the motors (generators for the 
time being) will be on open circuit, and no power can be 
generated. What is more important, however, is that 
there will likewise be no braking effort. 

With the loading resistances, current can flow in the 
D.C. system, and the power developed, and consequently 
the braking effort, will be inversely proportional to the 
ohmic value of the resistance. 

These considerations may be of importance when the 
application of regenerative braking to lines carrying a 
light traffic is in contemplation, or, in fact, on any lines 
at periods of light or intermittent traffic. 

Ernest F. Smit. 

Dunfermline, Fife, March 26th. 

{It was obviously not our intention to imply that a 
generator can supply current to an open circuit.—Eb. 
Tue E.] 


“A MAD WORLD, MY MASTERS.” 


Srmr,—An inmate of a lunatic asylum can seldom 
express helpful views, and the author of the letter entitled 
as above in your issue of March 16th is no exception. 
“The great thing that every nation desires,” he says, 
‘is to carry on peaceful commerce with other nations.” 
Every nation is an aggregation of individuals, each of whom 
desires, fundamentally, to satisfy all his material wants 
with the least possible expenditure of energy on that 
account. As a nation, individuals co-operate in industrial 
activity for the same fundamental purpose, viz., to produce 
the maximum output of goods and services with the least 
possible effort. If it is found that an excess of some goods 
can be produced with great ease, and that no undue effort 
is required to turn out certain other goods which can, be 
produced with more facility by another country, trade 
between the countries concerned is worth while, but not 
otherwise. In the lunatic world at present, every nation 
strives to export more than it imports, and none can 
satisfactorily explain why, nor will the nations face up to 
the dilemma to which such action will inevitably lead.— 

Jas, Epw. TUKE. 
London, W.C.2, March 26th. 


IRON AND STEEL INDUSTRY REORGANISATION. 


Sir,—With reference to Mr. A. Pugh’s letter in your 
issue of March 16th, in which he criticises an omission on 
my part in respect to the scheme of reorganisation which I 
suggested, I think Mr. Pugh has entirely missed the whole 
point of this scheme, which has, as its principal aims, 
greater efficiency, greater production, and greater employ- 
ment. He also could not have seen my previous letters 
in the Press, as I have consistently criticised the scheme 
put forward by the National Committee on one of the main 
grounds that it was prejudicial to employment. 
L. D. WHITEHEAD. 

Newport, Mon., March 21st. 








For the purposes of exploring and mapping the upper 
reaches of the Amazon, the Spanish Government has 
purchased a number of British Fox Moth aeroplanes. 
The machines will use as a base a 1000-ton flat-bottomed 





realising the importance to our mercantile marine 


vessel which is being built in Spain. 
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SHORT NOTICES. 


Reinforced Conerete Arch Design. By G. P. Manning, 
M, Eng., Assoc. M. Inst. C.E. London: Sir Isaac Pitman 
and Sons, Ltd. 1933. Price 12s. 6d. net.—Described in 
the sub-title as a text-book for engineers and advanced 
students, this book of 190 pages provides for the applica- 
tion of a method developed by the author during sixteen 
years’ practice. The 169 figures include many explanatory 
diagrams and numerous graphs. The symmetrical 
encastré arch is considered at length, with examples of 
solutions for spans of 200ft., 160ft., and 150ft., also 
for the cases of an arched sheet of 60ft. span, and an 
arched rib of 130ft. span. Chapters are devoted to 
the symmetrical, two-hinged arch; to the two-hinged 
tied arch, with an example in sixteen pages for 100ft. 
span; and to the unsymmetrical encastré arch; to 
continuous arches on flexible supports, with an example 
for three 50ft. spans. The author confines his discussion 
of abutments to the general size and shape of solid forms, 
and, in respect of piled and of cellular abutments, their 
general stability, in so far as, in either case, the design 
of the arch is affected. 





Pitman’s Engineering Educators. Edited by W. J. 
Kearton. Second edition. In three volumes. Price 
£3 3s. net. London: Sir Isaac /itman and Sons, Ltd. 
1933.—One would have to go back many years to find the 
time when there was no demand for “ Educators.”” When 
technical schools were few and far between, they provided 
the readiest means of self-education, and in days when 
earnest reading was popular they enjoyed marked success. 
It would appear that their popularity is not over, for the 
work that lies before us is an expensive one, and yet has 
reached a second edition. We fear that its sub-title— 
** A Practical Work for Power Engineers, Works Engineers, 
Consultants, Students, and all Interested in any Branch 
of the Engineering Industry ”—is a little too comprehen- 
sive, for, in fact, the book is for those who require out- 
lines rather than full information on engineering matters. 
It is particularly notable for the clearness of the sketches 
with which it is illustrated, and we are pleased to observe 
that a few chapters of technical history are given at 
the end. 


The Electro-magnetic Field. By H. F. Biggs. The 
Clarendon Press, Oxford. Price 10s. 6d.—Although there 
are many satisfactory text-books on electricity, the author 
of this volume considers that the usual treatment of the 
electro-magnetic field, apart from matter, is unsystematic 
and unnecessarily complicated. His object has been to 
reason as physically as possible with a strong leaning 
towards geometry rather than algebra in the mathematics, 
and to build up the final consistent scheme gradually by 
steps that are always plausible, even though they turn out 
sometimes to be only approximately right. The very 
inaccuracy of such steps, the author explains, is often 
instructive, and he has endeavoured to indicate where the 
errors occur. The book is intended for students who are 
starting an honours course in physics, and although it 
may prove highly interesting and instructive to such 
students, it will probably only appeal to a few practical 
engineers. 


Modern Steel Work, 1933. London: British Steelwork 
Association, Artillery House, Victoria-street, S.W.1. 
Price 5s. net.—This little volume is a review of current 
practice in structural steel work, and deals briefly with 
the following :—Builcing Research ; Floor Constructions ; 
Walls and Walling Materials; Code of Practice; Future 
of Commercial Architecture ; Time Schedule for Organis- 
ing Speed in Building; High-tensile Steel; Testing of 
Steel; Industrial Buildings; Investigation of the 
Strength of Existing Buildings; Application of Electric 
Welding to Machinery ; Welded Steel Work Construction : 
Pit Props and Mine Arches; Oil Storage Tanks; The 
Waterless Gasholder; Metal-framed Windows; Dock 
Equipment ; Bridges; Cinemas, &c. In most cases the 
subject dealt with is illustrated by a typical example and 
details of general interest are given. 


Short-wave Wireless Communication. By A. W. Ladner 
and G. R. Stoner. London: Chapman and Hall. Price 
15s.—The second edition of this useful book, covering, 
perhaps, the most fascinating branch of wireless com- 
munication, contains new material. Seven chapters have 
been amplified, and an appendix on feeder losses has been 
added. There are thirty-six additional pages and fourteen 
new diagrams. In its present form the volume provides 
the engineer, telegraphist, and amateur with much 
original information, particularly concerning high-fre- 
quency feeders. As in the original volume, principles 
common to both long and short waves are considered 
where necessary, but as the title implies, short-wave work 
is given special attention throughout, and, as far as we 
know, the book is the only one of its kind. 


Steel Trails: The Epic of the Railroads. By Martin D. 
Stevers. London: Putnam and Co., Ltd. Price 21s. 
net. 1934.—The author states, in his preface, that the 
modern railway is too complex and ramifying an institution 
to be treated completely in one volume, but he has, how- 
ever, produced a book which contains much of interest 
to the student of railways. It deals particularly with the 
development of the railways in the United States. All 
phases of train working are graphically described, and the 
author’s sketches of the development of the systems now 
in operation on the various railways in America will be 
interesting to those who know little about the tech- 
nicalities. The book is written in simple language and a 
pleasing style, which will make it a popular volume. 
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New Medium-Speed Oil Engine. 


N our issue of September 8th, 1933. we described and 
illustrated the new design of D type oil engine manu- 
factured by the National Gas and Oil Engine Company, 
Ltd., of Ashton-under-Lyne, which has been widely used 
for marine and industrial purposes, and for pumping duties 
in connection with the auxiliary services of the Iraq 
pipe line pumping stations. The subject of our present 
article is the larger vertical engine of the firm’s R V series, 
which is built in three to eight-cylinder models, embracing 
outputs of 110 up to 293 constant B.H.P. 
The power per cylinder of the R V type at continuous 





crank shaft, which is supported on white metal bearings, 
is designed to do more than meet Lloyd’s Register require- 
ments, both as regards strength and stress, and it is 
balanced and furnished with counterweights. The column 
casting is bored to receive renewable liners which form the 
cooling water jackets. These liners are made from a 
close-grained iron, with a high Brinell hardness number, 
and they are finished by honing. The pistons are of hard 
cast iron and have a special steel centre piece which, it 
is claimed, assists in producing the turbulence in the 
combustion chamber also helped by the patented form 











FiG. 1—GENERATING SET FOR 


rating at sea level and normal temperature is 364 B.H.P., 
plus 10 per cent. for maximum load for one hour ; normal 
speed 600 r.p.m., which rating can be guaranteed in accord- 
ance with the B.S.I. specification. The cylinder has a 
bore of 8in. and a stroke of 12in. 

We illustrate in Figs. 1 and 2 the three-cylinder engine, 
Fig. 1 showing one of a batch of fifty-three oil engine 
generating sets recently delivered for house lighting 
service in the pumping stations of the Iraq pipe line. It 





IRAQ 


of cylinder head. Each piston carries four pressure 
rings, and one scraper ring. The gudgeon pins are of the 
free floating pattern. A phosphor bronze bush forms the 
top connecting-rod bearing, and white metal bearings of 
a marine pattern are used for the big end. All the recipro- 
cating parts are carefully weighed and balanced. 

As the drawing, Fig. 2, indicates, the independent cam- 
shafts are enclosed within the engine casing. A feature 
of the whole design is the general accessibility of the 
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FIG. 2--LONGITUDINAL SECTION THROUGH CYLINDERS 


is mounted on a special bed plate and directly coupled 
to a B.T.H. 240-volt D.C. generator. The set has a special 
air filter, mounted on the end of the air intake main, in 
addition to that in the silencer manifold. 

The drawing reproduced in Fig. 2 shows the general 
construction of the engine and arrangement of auxiliary 
parts. The bed plate and column castings are separate, 
and are bolted together over their entire length. The 


various parts. The exhaust and inlet valves can be dis- 
mantled without disturbing any pipe connections, the 
whole operation taking only a few minutes. The ease 
with which the complete piston and connecting-rod can 
be dismantled may also be mentioned. The pistons are 
drawn from above and by removing the securing nut and 
end plate the pin gudgeon slides out of its bronze bushes 
on the rod and piston. As shown in Fig. 3, the three and 


| hand operation by a control lever. 





| operate the valve gear by push rods. 





four-cylinder engines are fitted with individual fuel 
pumps, which are mounted on the chain casing at the 
governor end of the engine in a convenient position for 
When priming the 
atomisers—which are self cleaning-—before starting, or 
for stopping the engine, it is only necessary to raise a 
lever to cut out all the pumps from operation. In the 
five, six, seven, and eight-cylinder models, the individual 
fuel pumps are of the same type, but each is mounted along- 
side its own cylinder, and is covered in by a light aluminium 
inspection door, A further modification on the five to 
eight-cylinder models is made in the arrangement of the 
cam shaft and fuel pump drive. The separate shafts for 
the exhaust and inlet valves are mounted longitudinally 
through the monobloc casting of the engine column, and 














FiG. 3 -END VIEW SHOWING FUEL PUMP 
AND GOVERNOR 


They are chain 
driven on the three and four-cylinder models, and gear 
driven from the fly-wheel end of the crank shaft on the 
five, six, seven, and eight-cylinder types. This construc- 
tion is adopted to avoid as far as possible the transmission 
of crank shaft vibrations on the long shafts to the valve 
gear and drive. The additional work imposed upon the 
drive in the larger sizes calls for helical gears instead of 
the chain drive, which is commop to the smaller sizes of 
the National vertical heavy oil engines. 

In the case of the three and four-cylinder engines, a 
special inspection door gives access to an excentric device 
for chain tension adjustment by hand. 

In the case of the governor such small crank shaft 
vibrations are eliminated between the crank shaft end 














Fic. 4—END VIEW -SHOWING AIR MOTOR STARTER 


and the governor as far as possible by introducing a leaf 
spring drive. The control of the fuel pumps by the 
governor is therefore made as free as can be from engine 
vibrations, which are likely to cause wear on the moving 
parts. Further, by the use of ball bearings on the trans- 
verse shaft carrying the governor lever, a maximum of 
freedom from friction in the operating mechanism is 
provided. 

The lubricating oil pump is of the “ gear-in-mesh ” 
type, and is mounted in an accessible position low down 
on the engine frame so as to avoid any priming difficulties. 
The main gear wheels are driven directly from the trans- 
verse shaft, and, in addition to them, there is another pair 
of wheels independently operated by a hand wheel, which 
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are used for priming the system before starting. No clutch 
is therefore needed for operation by hand. The wheel can 
be rotated whilst the engine itself is working, and gives 
an increase in the oil pressure at the gauge, which is placed 
on the end of the pipe line furthest away from the pump. 
Except in the case of engines which are fitted with lubri- 
cating oil coolers, as shown in Fig. 2, the suction pipe 
from the oil pump is connected directly to the oil sump. 

The level of oil is maintained through the lubricating 
oil filler, and is indicated on a dip gauge or rod inserted 
permanently through the centre of the engine bed. On 
leaving the pump, the oil is forced through an oil strainer 
of the Auto-Klean pattern. This can be operated whilst 
the engine is running, as the strainer medium can be 
rotated by a handle and the deposit falls into the base 
of the strainer housing, which can be cleaned out at 
regular intervals. 

Engraving Fig. 4 shows the air motor mounted in its 
position above the engine fly-wheel. It constitutes a 
similar self-starter equipment to that fitted on auto- 
mobiles, but is operated by compressed air, a ‘‘ Bendix ” 
pinion engaging with a toothed ring on the engine fly- 
wheel. The arrangement obviates the necessity for start- 
ing and timing valves in small engine cylinders, and pro- 
vides, it is claimed, more rapid rotation, particularly in 
cold weather. The starting period occupies but a few 
seconds, it being necessary only to move two levers, one 
a simple de-compressing device and the other to admit air 
to the motor. Immediately the exhaust valves are 
returned to their seats, the engine starts and the ‘““Bendix”’ 
pinion is thrown out of gear automatically, when the 
air motor is then stopped. Further important advantages 
of this arrangement are that the engine may be started 
up with the fly-wheel in any position, the amount of com- 
pressed air required being thereby reduced to a minimum, 
enabling smaller receivers to be used for air storage. 

The inlet air is cleaned by a filter medium of cocoanut 
matting, forming a silencer. A loose inspection door for 
this filter is not standard, but it can be supplied specially 
to give access to the filter medium when required. All 
the standard engines are arranged so that the air silencer 
or manifold pipe can be removed in one piece for inspect- 
ing and cleaning the matting which forms the filter medium. 
On the engine described there is a direct-coupled tacho- 
meter driven from the end of the crank shaft. There is 
also a circulating water pump made integral with the 
engine frame and direct coupled to the transverse 
shaft, which drives this pump and the lubricating oil 
pump, which is mounted on the other end. This pump is 
specially designed for tropical conditions of working, 
for which an oil cooler is also fitted. As Fig. 3 shows it 
is secured to the end of the combination base plate upon 
which is mounted both the engine and generator. All 
the ingoing cooling water passes through the oil cooler 
on its way to the engine. 

In conclusion, some reference may be made to the per- 
formance of the three-cylinder unit. The guaranteed fuel 
consumption at full load is 0-42 lb., or 190 grammes per 
B.H.P. hour, while the full-load consumption of lubricat- 
ing oil works out at 0-0036 pint, or 0-002 litre, per B.H.P. 
hour. The engines are designed to operate on fuel oils of 
average Diesel or gas oil specification of not less than 
19,000 B.Th.U. gross per lb., or 10,560 calories per kilo- 
gramme, and with a specific gravity not exceeding 0-92 
and a viscosity of not more than 120 seconds Redwood, 
at a temperature of 100 deg. Fah., or 38 deg. Cent. 








Aircraft Carriers.* 
By Sir ARTHUR W. JOHNS, Director of Naval Construction. 


At the outbreak of war the British Navy had no air- 
craft carriers, but ‘‘ Hermes”’ was soon afterwards 
refitted with the trackway over the fore deck and proceeded 
on service at Dover, but was sunk by an enemy submarine 
in October, 1914. Three cross-Channel steamers, 
‘* Empress,” ‘‘ Engadine,”’ and “ Riviera,” were rapidly 
fitted out as seaplane carriers with improvised hangars— 


able to seaplanes, the only advantage of the latter being 
their ability to alight on the water. The aeroplanes were 
fitted with air bags on their undercarriage to keep them 
afloat. The “ Campania ’’ was purchased and fitted with 
forward hangar to take ten seaplanes and a forward flying- 
off deck, 230ft. long, from which seaplanes were launched 
with wheeled trucks under the floats, these trucks being 
detachable by the aviator when he had left the deck, but 
later automatically freed by fittings on the deck. 

By the end of 1916 experience had shown that aero- 
planes were definitely superior to seaplanes, and that 
larger and faster carriers than those available were neces- 
sary for service in the North Sea in conjunction with the 
fast cruisers. With the larger and faster ships, landing-on 
of aircraft might be facilitated, this being an urgent 
necessity now that aeroplanes were to be more generally 
employed. 

In March, 1917, it was decided to convert the light 
cruiser “ Furious ” for this service. The forward barbette 
and guns were removed, and a flying-off platform, 228ft. 
long and 50ft. wide, with hangar immediately below, was 
fitted over the forecastle. It was hoped that landing-on 
would be feasible on such a large area, and especially at 
the speed which the ship could attain. Flying-off proved 
relatively easy, with either aeroplanes or seaplanes, whilst 
an aeroplane, whose pilot was Squadron-Leader Dunning, 
successfully landed on at the first attempt, but on the 
second the aeroplane went over the side and the aviator 
was drowned. Hereafter landing-on was forbidden, and 
to obviate the necessity of “ Furious” easing down to 
retrieve the seaplanes and aeroplanes which had flown off, 
she was generally accompanied by two of the smaller and 
fastest carriers for this work. In the autumn of 1917 it 
was decided to remove the after turret and mainmast and 
fit a landing-on deck 284ft. long and 70ft. wide, extending 
from the funnel to the after end, with hangar below. Air- 
craft successfully landed on this deck, although the dis- 
turbed air behind the funnel made the operation difficult. 
Later it was decided that a clear deck gave the most 
favourable conditions for this rather trying operation. 
‘“* Furious ’? was thus the first British warship to be con- 
verted into the complete aircraft carrier with flying-off 
and landing-on decks. After the war, further extensive 
modifications were made, which are referred to later. 


These experiences with ‘“ Furious” were of great 
advantage in converting the ‘“ Argus” to an aircraft 
carrier. In August, 1916, it was decided to purchase a 
passenger and cargo steamer whose construction had been 
commenced by Messrs. Beardmore before the war. The 
vessel was redesigned, and whilst the lower portion of the 
structure was retained the upper portion was completely 
modified. A flight deck was built extending nearly the 
whole length of the ship, and immediately under this, 
near the middle line, two horizontal funnel ducts were 
fitted, the smoke and gases being expelled at the sides aft 
by large suction fans. Below the ducts a hangar, 330ft. 
long, with a large lift for transport of aircraft from hangar 
to flight deck and vice versd, was installed, together with 
workshops and stores. Originally small deck-houses on 
either side of the flight deck, with a navigating bridge 
spanning them, were a feature of the design, but after the 
difficulties in landing-on on the “‘ Furious ”’ deck, caused 
by air currents from the funnel, these deck erections in 
‘“* Argus” were omitted, and a disappearing chart house 
and navigating position fitted forward. 

The ‘‘ Argus ” was completed on September 16th, 1918, 
the embodiment of all those ideas and experiences which 
had been so painfully acquired by the naval air arm during 
four years of war, and although too late to take an effective 
part in it, she was put to good use in trying out various 
proposals which were under consideration to improve 
landing conditions in aircraft carriers which were then in 
course of construction or conversion. One of these was 
an arresting device, whose purpose was to more rapidly 
decelerate the aircraft after it had landed on the deck. A 
number of wires were stretched longitudinally over the 
flight deck, 9in. apart and 15in. above the deck, kept in 
position by light hinged hurdles which were knocked down 
by the wheels of the machine when passing them. When 
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for lifting the aircraft into and out of the water. They 
carried four seaplanes each. ‘‘ Engadine” took part in 
the Battle of Jutland, one of her seaplanes carrying out 
reconnaissance duties which indicated how useful aircraft 
might be to a fleet. Later, ‘‘ Vindex”’ (1915) and ‘‘ Manx- 
man ” (1916) were taken over and converted with hangar 
and cranes for seaplanes aft and a hangar and flying-off 
platform for aeroplanes forward. Experience was showing 
that for services in the North Sea aeroplanes were prefer- 
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landed on the deck, hooks on the axle of the aircraft 


of “ mocking-up”’ a streamlined “island” on the star- 
board side, representing a vertical funnel with navigating 
bridge, &c., at its forward extremity, to ascertain its effect 
on the air currents over the flight deck. 

The order for the “‘ Hermes ’’—the only British carrier 
originally designed as such—was placed with Messrs. 
Armstrong in July, 1917, and towards the end of the same 
year the Chilean battleship ‘‘ Almirante Cochrane,” then 
almost ready for launching at Messrs. Armstrong’s, was 
purchased for conversion to a carrier and renamed 
“* Eagle.” Both these vessels were completed at the dock- 
yards in February, 1924, and both have full-length flight 
decks with an “ island ’”’ on the starboard side, through 
which pass the funnel uptakes and mast, and from which 
navigation is effected. In both ships the after end of the 
flight deck is carried to the after end of the ship and gently 
curved downwards to obviate eddying and danger of the 
undercarriage of an aircraft bringing up against the trans- 
verse edge of the deck. 

There still remained some little doubt as to the effect of 
the “ island,’”’ and the “ Furious ”’ on her next conversion 
was arranged as a flush-deck vessel with horizontal funnel! 
ducts on either side under the flight deck and outside the 
hangar. She was the first British aircraft carrier to be 
fitted with two-storied hangars and with the flight deck 
not carried to the fore end. The deck forming the floor 
of the upper hangar was carried to the fore end of the ship 
and a slight downward slope given to it, forming a sub- 
sidiary flying-off deck. 

** Courageous” and ‘“‘ Glorious”’ were the last to be 
converted, and in these the “ island ’’ was reverted to, 
being made as short and placed as far foward as practicable. 
The flight deck is cut short as in “* Furious.” 

Such in brief outline has been the development of British 
aircraft carriers, and it is of interest to compare their main 
characteristics with those of other navies as given in the 
table and as shown in silhouette—taken from Jane's 
“Fighting Ships.” Of the fifteen completed, only four 
were designed originally as carriers, viz., ‘‘ Hermes,” 
** Hosho,” ‘‘ Ranger,” and “‘ Ryujo.”” Of those converted 
to carriers, ‘“‘ Béarn,” ‘‘ Eagle,” and ‘“‘ Kaga” were 
battleships; “‘ Akagi,” ‘*‘ Lexington,” and “ Saratoga ”’ 
battle-cruisers ; ** Courageous,” ** Furious,” and 
“‘ Glorious ”’ lightly armoured battle-cruisers ; ‘‘ Argus ”’ 
a mail and passenger ship; and “ Langley” was the 
naval collier ‘“‘ Jupiter,” which Congress ordered to be 
converted in 1921. Several of these conversions, more 
especially the later ones, were carried out for economical 
reasons, and it is very probable that if at the time a carrier 
had been designed de novo, it would have had different 
characteristics from those of the converted ships. This 
applies more particularly to dimensions, displacement, 
and armament, but not to those features primarily con- 
cerned with aircraft operation. 

A glance at the silhouettes reproduced herewith shows 
that in ten ecarriers—three British, four U.S.A., two 
Japanese, and the French—there is one flight deck which 
extends over the whole length of ship or nearly so, whilst 
in the other five the flight deck is stopped at an appre- 
ciable distance from the bow, thus allowing for a short 
flying-off deck below the main one. Different methods of 
aircraft operation account for these two arrangements of 
the decks. 

Eight of the carriers are of the “ island ” type, with the 
funnels, mast, navigating position, &c., on the starboard 
side of the flight deck ; the remaining seven have the flush 
or clear type of flight deck. The United States ‘“ Ranger,” 
designed with a flush flight deck, has been altered to the 
‘island ”’ type during construction. In the flush-deck 
carrier the disposal of the boiler smoke and gases so that 
they shall not inconvenience pilots about to land-on is a 
problem whose solution is indicated on some of the 
silhouettes. ‘‘ Argus”’ and “ Furious” have horizontal 
ducts on either side immediately under the flight deck and 
extending almost to the stern, where they are bent down- 
wards, the contents being forcibly directed to the sea, 
where they are in great part condensed or deposited. 
‘“* Kaga ” has similar ducts, but with the outlets higher. 
** Hosho’s ”’ three funnels, which project above the flight 
deck when upright, are hinged, and are turned outboard 
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engaged a number of the wires and brought it to rest, at the 
same time preventing it moving too far towards the deck 
edge—a tendency which was very marked in an aircraft 
slowing down, when the rudder control became less effec- 
tive. A satisfactory solution was obtained, and this gear 
was fitted and used in carriers until 1925, when it was 
removed and inclined palisades added at the deck edges 
to prevent aeroplanes which had made a bad landing 
going over the side. Mechanically worked palisades at 


the deck edges for the latter purpose were also tried out 








on the “‘ Argus.”” Another interesting experiment was that 
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and horizontal when flying operations are in progress. 
The two much smaller funnels of “ Langley ” are stated 
to be fitted similarly. ‘‘ Akagi” has a single funnel on 
starboard side horizontal and transverse with the outer 
end turned down, whilst ‘“‘ Ryujo’s” two funnels are 
transverse and horizontal. 

The trend of design is to the “ island ” type of carrier. 
experience having shown that if the obstacle is short, 
relatively narrow and streamlined, there is little or no 
interference with the air currents over the after portion 
of the flight deck. In a small carrier such as “ Ryujo ~ 
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where the length is shorter and the breadth of flight deck 
is appreciably less than in the larger vessels, the relatively 
larger breadth of “ island *? may cause more serious inter- 
ference. The “island” arrangement is generally lighter 
and allows of a wider and cooler hangar and an increased 
stowage for aircraft. It has the disadvantage of making 
the ship arrangements in the vicinity unsymmetrical, 
tending to make navigation at times a little difficult, and 
introducing a heeling moment which is of some concern to 
the ship's officers in maintaining the ship upright. In the 
‘Glorious ” and ‘‘ Courageous” this lack of symmetry 
is represented by 14,000 foot-tons, but in the ‘“‘ Lexington ” 
and “ Saratoga,”’ where the four twin 8in. guns are in the 
same fore-and-aft line as the “ island,” this moment must 
be far greater and more troublesome. 

The displacements range between the 7100 tons of 
“Ryujo” and the 33,000 tons of ‘“ Lexington” and 
** Saratoga,” both limits being consequent on the decisions 
arrived at by the Washington Conference. The U.S.A., 
with an agreed total of 135,000 tons,‘had on completion 
of ““ Lexington ” and “ Saratoga’ 69,000 tons to spare, 
and decided to build five carriers of 13,800 tons each, of 
which “ Ranger” was the first. The “ Yorktown” and 
‘‘ Enterprise,” ordered last August, are of 20,000 tons 
each, and presumably the naval authorities consider 
carriers of this tonnage are superior to those of 13,800 
tons. Japan, on completion of the ‘‘ Kaga ” and “ Akagi,” 
had 27,200 available tonnage, and are using this in the 
“ Ryujo ” of 7100 tons and two others of 10,000 tons each. 
It is idle to speculate on the tonnage of the individual 
carriers which would have been built in the absence of the 
Washington Agreement, but it is almost certain that the 
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but it is also known there is a greater percentage of small 
aircraft in American carriers than in British, and, in addi- 
tion, a number in the former are stowed on the flight deck, 
a stowage not adopted in British carriers. Both these 
factors increase the number of aircraft.. 

The armaments call for little remark. As already stated, 
the 8in. guns in the “ Lexington,” ‘‘ Saratoga,” “* Akagi,” 
and “ Kaga ” were agreed to by the Washington Treaty. 
Future carriers of less than 10,000 tons displacement are, 
by the London Treaty, not to mount guns of greater 
calibre than 6-lin. In the more recent carriers, guns of 
the anti-aircraft type only are mounted, their calibre 
being that developed for the purpose on the ordinary 
warship, ¢.c., 4-7in. in British, 5in. in American, and 5- lin. 
in Japanese vessels. 

As might be expected, there are many arrangements 
and fittings in aircraft carriers which are not in the 
ordinary warship. The hangars, 17ft. or 18ft. in height, 
50ft. to 60ft. wide, and 400ft. to 500ft. long, are huge 
open spaces not found in any other type of ship. They 
generally contain petrol gas to a greater or less degree and 
are treated as dangerous spaces. Fixed divisional trans- 
verse bulkheads being inadmissible, sub-division of the 
hangars is secured by steel roller fire curtains operated by 
electric motors at the top, with further sub-division by 
heavy curtains of fire proof material. For the suppression 
of fire a water system connected to the ship’s fire main 
and also to special fire pumps and on the sprinkler prin- 
ciple is fitted throughout the hangars, and can be operated 
almost instantaneously from stations in every section of 
the hangars, whilst fires on the flight deck are dealt with 
by continuous foam generators. Special exhaust ventila- 
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present disparity of nearly 20,000 tons between the dis- 
placements of the largest and smallest carriers of both the 
American and Japanese navies would have been avoided, 
and a more uniform tonnage of probably between 16,000 
and 22,000 tons adopted. At Geneva the British Empire 
suggested the maximum unit tonnage should be 22,000 
tons in place of the 27,000 tons of the Washington Treaty, 
with a total of 110,000 tons in place of 135,000 tons. 

Omitting the oldest carriers, the speeds in the table 
vary between 23 and 34 knots, but here again the con- 
verted ships have the power and speed given them for 
their designed purpose. For those originally designed as 
aircraft carriers, “ Hermes,” “ Hosho,” and “ Ryujo ” 
are of 25 knots, ‘‘ Ranger ” 29} knots, whilst ‘‘ Yorktown ” 
and “ Enterprise ” are reported to be designed for a speed 
approaching that of “Lexington” and “ Satatoga.” 
Speed is determined by tactical considerations, but as for 
aircraft operations the carrier may have to steam into the 
wind, she will at times be on a different course from that 
of the fleet of which she forms a unit. In order to keep 
station she must be generally of a greater speed than the 
other units. Frequent alterations of speed are therefore 
necessary and the propelling machinery must be robust 
and flexible. 

The number of aircraft allotted to the various carriers 
(where known) are given in the last column of the table 
and afford some interesting comparisons. ‘‘ Furious,” 
with a flush flight deck and horizontal funnel ducts, takes 
thirty-five aircraft, as compared with fifty on her sister 
ships ‘“‘ Glorious” and ‘“ Courageous,” fitted with an 
“island.” “* Akagi” and “ Kaga” have the same dis- 
placement and armament, but the former has nearly 50 per 
cent. more power than the latter, the maximum 
being 283} and 23 knots respectively. The ‘“ Kaga” is 
credited with sixty aircraft and “ Akagi” with fifty. 
“ Ranger,” of 13,800 tons and 29} knots, carries seventy- 
six aircraft, or four less than the “ Lexington ”’ or “ Sara- 
toga,’ of 33,000 tons, 34 knots speed, and a far more 
powerful armament. The effect of an increase of speed of 
# carrier on the number of aircraft appears in the evidence 
given to the Navy Committee of the Congress in 1929, when 
it was stated that an additional 3 knots to “‘ Ranger’s ” 
speed would reduce the aircraft capacity by 40 per cent. 
But whilst comparisons of numbers of aircraft in carriers 
of the same navy can be fairly made, those with carriers 
of different navies are on a very different basis. Thus, 
‘“ Courageous,” of 22,500 tons, is credited with fifty, and 
“ Ranger,” of 13,800 tons, with seventy-six. One knot 
difference in speed accounts for some of this difference, 
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tion is fitted to the hangars for the removal of dangerous 
gases, and is effected by electric fans outside the hangars 
and acting on the injector principle through trunks 
reaching nearly to the floors of the hangars. Electric 
leads are kept clear of the hangar spaces, but when these 
are necessary and must be fitted near the floor, very low 
voltage is used. Air locks are fitted to all access doors to 
the hangars between decks. 

The large lifts to transport aircraft from the hangars to 
the flight deck or vice versé are a special feature. Two are 
generally fitted, one at either end of the hangar space, 
and as the aircraft may have their wings spread the lift 
platforms are nearly 50ft. wide and 45ft. long. In the 
latest carriers these lifts are hydraulically operated and 
are of relatively high speed. No little ingenuity has been 
displayed in the design of these large lifts. The com- 
pensation for the loss of strength of the deck in the vicinity 
of the lift openings also demands special attention. 

As the hangars occupy 50ft. or 60ft. of the middle of 
the breadth of the ship over a considerable portion of the 
length and must be clear of obstacles, the funnel uptakes, 
engine and boiler-room ventilating shafts, ship ventilating 
trunks, and all ladderways have to be brought to the sides 
of the ship before the level of the floor of the hangars is 
reached. The spaces at the sides of the ship outside the 
hangars are thus congested. The stowage of boats is far 
more difficult than in the ordinary warship, neither davits 
nor derricks being practicable. Horizontal transverse 
girders and runways take their place. The ready supply 
of ammunition to the guns is also rendered difficult. 

The stowage of aviation spirit in the requisite quantity 
for the operation of a large number of aircraft is a problem 
peculiar to the aircraft carrier. This is carried in a number 
of large cylinders at either end of the ship, fitted in the 
hold and independent of the ship’s structure. An exten- 
sive system of piping is fitted, with fuelling positions in 
every section of the hangars and on the flight deck. This 
petrol system is operated either by air pressure or in some 
carriers by a water displacement system. Gravity ready-use 
tanks are fitted on either side of the ship under the flight 
deck and arranged for quick disconnection and rolling 
overboard and sinking in the event of any danger. 

Arresting gear presents another interesting and trouble- 
some problem. The gear has to be designed to decelerate 
the several types of aircraft whose weight may vary from 
3000 Ib. to 8000 Ib., and whose relative speeds when engag- 
ing a wire of the gear may vary over a large range, without 
bringing on the aircraft a deceleration greater than that for 
which it is designed. In the United States carriers this 





gear has been developed from the crude and extemporised 
arrangement fitted on the ‘“‘ Pennsylvania” when Ely 
landed thereon in 1911. Seventeen years later, Admiral 
Rock, Chief Constructor of the Navy, stated :—‘‘ Of all 
the aviation facilities on an aircraft carrier which have 
required special development, the arresting gear has 
undoubtedly demanded the most experimental and pioneer 
effort.” Our own experience, although far less extensive, 
fully confirms Admiral Rock’s statement. 

transverse wind screens on the forward end of the 
flying-off deck are another feature in carriers, These, 
when raised to the vertical position, provide a shelter 
behind which aircraft can make the final adjustments 
previous to taking-off. These screens are so shaped and 
housed on the deck that when down they offer no obstacle 
to the smooth passage of aircraft over them, Longitudinal 
screens for the same purpose are fitted in some carriers at 
the deck edge, especially in the flush-deck type of carrier. 
In the other type the “ island ”’ itself is of great advantage 
for this purpose. 

There are many other arrangements, devices, and fittings 
which are novel and peculiar to carriers, and which have 
been found necessary or desirable on service, and have been 
developed, tested, and improved with experience. In this 
work, in which several different interests are concerned, 
a sub-committee appointed on August 22nd, 1918, and 
reconstituted on November llth, 1921, has rendered the 
most useful service. This body is known as the “ Joint 
Technical Committee on Aviation Arrangements in H.M. 
Ships,” its members being drawn from the Departments of 
the Air Ministry and the Admiralty primarily concerned 
in such matters, and to preserve continuity the Chairman 
is a senior member of the Director of Naval Construction’s 
staff. Officers from the aircraft carriers in commission 
frequently attend the meetings of the Committee, and 
thus the designers and users are brought into the closest 
co-operation. Only recommendations which are unanim- 
ous are submitted to the Board of Admiralty for considera- 
tion and decision. Asa former Chairman, having succeeded 
Mr. J. H. Narbeth, C.B., C.B.E., M.V.O., who filled the 
position for some years before his retirement, the writer 
can with experience, but with great diffidence, of 
the excellent work carried out by this Committee. The 
National Physical Laboratory has been called upon at 
various times to make wind channel experiments to 
determine the direction and speeds of the air currents over 
the flight decks of new designs of carriers, and the recom- 
mendations resulting from such experiments are adopted 
wherever practicable. 








SIXTY YEARS AGO. 


THE ironclad ‘‘ Inflexible ” of 1874 was in her own way 
as notable a vessel as the ‘“‘ Dreadnought ”’ of some thirty 
years later. She represented, not a step, but a stride in 
advance. The intention of the Admiralty was that she 
should greatly outclass any war vessel then in existence 
or contemplated. In one respect the circumstances in 
which she was built differed notably from those attending 
the construction of the ‘‘ Dreadnought.” There was no 
attempt made to keep secret the fact that she was being 
built or to hide the details of her design behind barricades. 
In the early months of 1874, before the ship was little more 
than designed, our own columns contained a good deal of 
information concerning the technical features which she 
would embody. This information could only have come 
from official sources. There was, in fact, no official 
reticence on the subject. The Chief Naval Constructor, 
Mr. (Sir) Nathaniel Barnaby, himself disclosed particulars 
of the ship’s design in a paper which he read before the 
Institution of Naval Architects and which we reprinted 
in our issue of March 27th, 1874. The ship was conceived 
as a reply to recent advances in the construction of naval 
artillery. The ‘“‘ Woolwich Infant,” a 35-ton gun, seemed 
for a time to mark the limit in the manufacture of enor- 
mous ordnance. It became known, however, that the 
Italian Government had asked Sir William Armstrong to 
produce the biggest gun he could, that Sir William was 
ready to make guns twice the size of the “ Woolwich 
Infant,” and that the Italians were building a ship to 
receive them. The conditions forecast by the late Naval Chief 
Constructor, Mr. (Sir) E. J. Reed, had arisen. A second- 
rate naval power was about to make itself suddenly for- 
midable by becoming the possessor of a warship superior 
to any other that could for a time be brought against her. 
In these circumstances was the “ Inflexible ” conceived. 
From the “ Fury,” with her 35-ton guns and l4in. of 
armour, the Admiralty advanced in one stage to the 
‘“* Inflexible,” with 80-ton guns and 24in. of armour. 
Further, she was designed in such a way that by some easy 
modification of her construction she might be made 
capable of accommodating guns of 160 tons if such weapons 
were evolved in the course of a few years. It was specified 
that her speed was to be 14 knots on the measured mile, 
and, in spite of the great development which she repre- 
sented, that neither her size nor her cost was to exceed 
that of previous ships. Her hull was divided into 127 
water-tight compartments. The armouring consisted of 
two 12in. belts separated by a filling mainly of wood. Her 
four guns were carried in two twin turrets clothed with 
18in. armour plate. Mr. Barnaby described the citadel 
pertion of the ship as consisting of a floating castle 110ft. 
long, 75ft. wide, and rising 10ft. out of the water with two 
round turrets planted diagonally at opposite corners. 
This arrangement of the turrets enabled all four guns to be 
fired ahead or on either beam, while there was no point of 
the compass which could not be brought within the field 
of at least one pair of the guns. Before and abaft the 
citadel the ship consisted of an unarmoured structure with 
a free board of 20ft. This structure did not deprive the 
guns of their command of the horizon ahead or astern and 
provided “luxurious accommodation” for the officers 
and seamen. 








Tue new destroyer H.M.S. ‘‘ Esk,” recently launched 
at Wallsend, will be the first British destroyer to be fitted 
with tripod masts. She has a displacement of 1400 tons, 
and_her turbines will develop 36,000 S.H.P. 
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Railway and Road Matters. 





THe London and Home Counties Traffic Advisory Com- 
mittee has appointed a committee of five of its members to 
hold a public inquiry regarding the possible use of the 
river Thames for passenger transport services. 

Tue proposals for the merger of nine or more municipal 
transport undertakings in the Manchester area have been 
considerably advanced bythe Manchester City Council 
having authorised the preparation of a scheme towards 
that end. 

Wuat are known as the Railway Returns are issued in 
the autumn. They contain particulars of the capital, 
capital expenditure, traffic receipts and expenditure, 
results of ancillary businesses, and other details of the 
railways’ property and business done. Previously to this 
there appear the Preliminary Railway Returns, and those 
for 1933, price sixpence, have now been published. 


THE company which is to operate air services on behalf 
of the railways has now been registered. It is to be 


entitled Railway-Air Services, Ltd., and is to have a| Y 


nominal capital of £50,000 in £1 shares. Imperial Airways, 
Ltd., and the four main-line railway companies are each 
to appoint one director to the board. The chairman will 
be Sir Harold Hartley, vice-president of the L.M. and 8. 
Railway. 

MENTION was made in our annual article ‘‘ Railway Engi- 
neering in 1933,” and herein on January 19th, of the 
improvements that are in hand at Southampton West 
Station. These facilities are now to be further enlarged 
by the duplication of the double line westward thence to 
Millbrook, @ distance of 14 miles. The latter work is 
estimated to cost £70,000, additionally to the £178,000 
for Southampton West. 


SPEAKING at the London, Midland and Scottish annual 
meeting, Sir Josiah Stamp said that the most intensive and 
economic use of many sections of the line, at times of 
pressure, had only been made possible by the extensive 
policy, stated several years ago, of improving signalling 
equipment. By December, 1933, 334 schemes were com- 
pleted, with an anticipated net return of well over 20 per 
cent. on the outlay involved. 


Wuar is believed to be a record performance in the way 
of locomotive service has been achieved on the Chicago, 
Milwaukee, St. Paul and Pacific Railroad with twenty-two 
steam passenger locomotives purchased in 1930 and 1931. 
These engines, says the Railway Gazette, have each 
averaged over 10,000 miles a month since being placed in 
service and four of them have averaged 11,848 miles a 
month, whilst one has actually covered 18,390 miles in a 
single thirty-day period. 

A SERIOUS industrial situation that has been facing the 
Roosevelt administration has been a threatened strike of 
railwaymen. These men have been experiencing a reduc- 
tion of 10 per cent. in their pay and now the companies 
demand a further cut of 5 per cent. That is not only 
opposed, but a return to normal wages is being urged. 
Trouble on the railways was consequently feared, but the 
situation has been eased by the men accepting the media- 
tion of Mr. Joseph Eastman, the Federal Co-ordinator of 
Transportation. 

THE annual report of the Great Southern Railways of 
Ireland shows that there was a decrease of £172,244 in 
the receipts for 1933, as compared with those of 1932, 
of which £97,316 was the drop in passenger traffic, and 
£71,982 in goods traffic. Expenditure was reduced by 
£89,364. At the annual meeting of the company on 
March 9th, the chairman said that the German coal— 
approximately 75 per cent. of the whole—they had to 
use for locomotive purposes, had, in a number of cases, 
seriously affected the running of passenger and goods 
trains. 

Ir is officially announced that Mr. F. E. Harrison, the 
district engineer, Newcastle, London and North-Eastern 
Railway, has been removed to York, to be the assistant 
engineer, North-Eastern Area, and has been succeeded at 
Newcastle by Mr. H, Hills, hitherto the assistant (perma- 
nent way and materials) to the engineer, North-Eastern 
Area. Mr. Harrison is the eldest surviving son of the late 
Dr. Charles A. Harrison, for many years the engineer of 
the Northern Division of the North-Eastern Railway, 
who, in turn, was the nephew of Thomas Elliot Harrison, 
who, besides being the chief engineer of the North-Eastern 
Railway for a long period, was a Past-President of the 
Institution of Civil Engineers and a member of the 1874 
Royal Commission on Railway Accidents. 


WueEn the pooling arrangements between the London, 
Midland and Scottish and the London and North-Eastern 
Railways were announced we suggested that, in many 
places where there were two separate and independent 
stations, junctions would be put in so as to allow for one 
station to serve both companies, That is now being done 
at Montrose, where the L.M.S.—formerly the Caledonian— 
station will be closed and the branch from Dubton 
Junction joined to the main line from Arbroath of the 
L. and NER. whose station will then be used by both 
companies. The area concerned is of interest, in that it is 
immediately south of Kinnaber Junction, where, in the 
race to Aberdeen, the East Coast trains entered on the 
lines of the Caledonian Railway and the first to reach 
prem Junction was necessarily the first to arrive at 
Aberdeen. . 


Durtine last year the London, Midland and Scottish 
Railway renewed 83 locomotives and gave heavy repairs 
to 2452, and the number under or awaiting repairs at the 
end of the year was 593; the corresponding figures for 
1932 were 140, 2584, and 440 respectively. On the London 
and North-Eastern 17 locomotives were renewed, 2572 
were heavily repaired, and at the end of the year 475 were 
under or awaiting repairs. In 1932 those items were 34, 
2733, and 509. The Great Western renewed 103, gave 
heavy repairs to 1016, whilst 451 were under or awaiting 
repairs at the end of the year. The corresponding figures 
for 1932 were 80, 1111, and 426 respectively. The Southern 
renewed 17 locomotives, as compared with 15, heavily 
repaired 761, as against 692, and had 157 under or awaiting 
repair at the end of the year, as compared with 136 at the 
end of 1932. 


Notes and Memoranda. 


An experiment is to be made at Bedlington, Northum- 
berland, of making bricks from clay and other discarded 
materials from coal mines now forming huge mounds at 
the pits. 

Tue American Society for Testing Materials has recom- 
mended that the specification for rivet steel should be 
amended to allow a sulphur content of 0-05 per cent. 
instead of 0-045 as heretofore. 

TanK tests of evaporation from bare soil and soil 
covered with various vegetation growths, including salt 
grass, Bermuda grass and tule, carried out in California 
by the Bureau of Agricultural Engineering during the 
past year, showed surprising rates of evaporation from 
the vegetation. With the water table ranging from lft. 
to 5ft. below the surface, the grasses evaporated water 
at the rate of 43in. to 22in. of depth per year. 


Two old stationary steam engines which are still used 
by the L.M.S. Railway have a combined record of 222 
ears’ service. The older, designed by James Watt, 
and built 121 years ago, is for pumping out the 
graving dock at Holyhead, and retains all its original 
working parts, and works off only 5 lb. pressure of steam. 
The winding engine used for the Swannington (Leicester- 
shire) incline of the L.M.S. Railway, was built by the 
Horsley Coal and Iron Company, of West Bromwich, 
Birmingham, and installed in 1833. 


SEAMLESS tubes rolled on a centreless ground mandrel 
to gauges as light as No. 20 and in lengths up to 100It., 
and in all grades of steel from soft carbon to stainless, are 
among the features of a new mill constructed and put in 
operation by the Globe Steel Tubes Company, Milwaukee. 
This unit is known as the Foren Tube Mill. The advantages 
of the new method are that the user of tubes can specify 
lengths up to 100ft. without considering welding short 
lengths together. There are no scratches on the inner 
surface, which conform to the surface of the ground 
mandrel. 


Tue need for the proper training and certificating 
of laboratory and technical assistants in physics has been 
recognised for some time past. The Institute of Physics 
has now announced a scheme to meet this demand, and 
proposes in due course to set up an appointments register 
and an organisation for these assistants, upon whom the 
success of many pieces of research so much depends. 
Candidates for the Institute’s certificates must attend 
approved courses of instruction and pass examinations 
in accordance with the regulations issued. The Institute 
is prepared to recognise schemes of training for this 
purpose, conducted under approved conditions, submitted 
by any teaching centre. 


THE publicity manager of the Mersey Docks and 
Harbour Board, in a lecture on the docks and trade of 
Liverpool, stated that the weight of goods discharged and 
loaded in the Mersey docks in 1933 was about 12,300,000 
tons, and the total tonnage of ships inwards and out- 
wards was 37,500,000. The exports of goods manu- 
factured in the United Kingdom totalled £365,000,000, 
and nearly one-third of this passed through Liverpool, 
the figure being about £106,000,000. London’s exports 
amounted to £87,000,000, and those of Liverpool’s nearest 
competitor, Manchester, were £12,000,000. The first 
closed dock in Liverpool was completed in 1715. It 
covered 3 acres. To-day the eighty-eight Liverpool docks 
stretched for a distanve of 6} miles. 


New specifications for electric-fusion-welded steel pipe 
for high-temperature and high-pressure service have been 
approved by the committee for submission to the American 
Society for Testing Materals. They cover pipe 18in. 
in diameter and over. Supplementary requirements 
of an optional nature are provided for pipe intended for 
use in central stations having steam service pressures of 
400 Ib. per square inch or over, and temperatures up to 
850 deg. Fah. Three grades of plate for use in ing 
the pipe are given, minimum tensile strengths being 
45,000 Ib., 50,000 Ib., and 55,000 lb. per square inch. 
Radiographic examinations of the pipe are required. 
Each length of pipe is to be tested to a hydrostatic pressure 
which represents a stress of 75 per cent. of the minimum 
specified yield point. 

WHERE metal parts are to be assembled, it is frequently 
necessary to clean the surfaces of rust, and as far as 
possible to prevent subsequent rusting. Immersion in 
the following bath will remove any rust and prevent 
rusting under a paint film, however adverse. con- 
ditions, says a writer in Machinery. The bath is made up 
from 1-1 pint of phosphoric acid, 2 Ib. of black oxide of 
manganese, and 70 gallons of water. These i ients 
must be well mixed together, the bath brought to the 
boiling point, and the parts immersed in the boili 
solution for two hours. When they are taken out an 
dried, a greenish black deposit will be found to have 
formed on the surface. This can be brushed off with a 
stiff brush. Parts so treated may be assembled without 
fear of rusting, and with exposed surfaces which are 
painted there will be no liability to rust beneath the 
paint. This treatment also gives protection against 
chemical fumes. 

In mounting small specimens for metallographic exami- 
nation, the usual practice is to use low-melting alloys to 
obtain a surface of sufficient area for ease in polishing. 
Although this method has the advantage of speed in the 
preparation of mounts, difficulties are encountered fre- 
quently in attempting to etch the specimens. As Bakelite 
is not attacked by the usual etching reagents, it is an ideal 
mounting medium. It has the additional advantage of 
being hard, and does not tend to smear over the face of 
the specimen during preparation. Recently, pressure 
moulding of Bakelite mounts has been advocated. While 
this method is useful for hard metals, it is open to question 
whether it is suitable for very soft materials, which may 
be damaged by distortion. In addition, a moulding press 
is required for the operation. A method for mounting in 
Bakelite, which has been very useful in the preparation of 
small specimens of copper and lead, and requires only 
simple equipment, is described in Metals and Alloys. 
In this method, Bakelite resinoid is used as the mounting 





Miscellanea. 





Arter being idle for eighteen months, the Seaham 
Colliery has been reopened and some 500 hands have been 
employed. 

THE destruction of the machinery of some of the largest 
weaving mills in Lille is contemplated as a means of reduc- 
ing over-production. 


ANOTHER double-tube vehicular tunnel is to be con- 
structed under the river Hudson at New York. The 
tubes are to be 31ft. in diameter. 


AccorpD1INnG to Quality, the Sheffield area is at present 
producing steel at a rate of about 1,250,000 tons a year, 
compared with the 1929 high-record production of 
1,217,000 tons. In 1933 the production was 989,700 tons ; 
in 1932, 776,600 tons; and in 1913, the pre-war record 
year, 878,700 tons. 


TxE output of motor cars throughout the world during 
the twelve months ended January, 1934, amounted to 
approximately 2,778,000 units, as compared with 
1,998,£00 units during the twelve months ended January, 
1933, and with 2,989,100 units during the twelve months 
ended January, 1932. 


Tue glass disc for the reflector of a 200in. telescope 
which is to be installed in the Mount Wilson Observatory, 
California, has just been cast. It is stated to weigh 20 
tons, and will require ten months for annealing. A 
mishap which is reported to have occurred during the 
casting may render the disc valueless. 


Two additional coal hoists to take 20-ton wagons, 
representing a lift of a load of 30 tons to a height of 60ft. 
above the quay, are approaching completion at the Roath 
Dock, Cardiff One of these hoists is being built on a 
jetty to permit of the overlapping of vessels while loading. 
These hoists, which represent the latest ideas in structures 
of this kind, will be equipped with anti-breakage escalators 
fitted with rubber bands and rubber trays. 


THE new Vereeniging power station on the Vaal River, 
which is to be built to meet the demands for energy of the 
Far West Rand, and to supplement existing sources of 
supply in the Central and East Rand, is to be designed for 
an ultimate capacity of 350,000 kW and a completed cost 
of £1,750,000. The first section, which is expected to be 
in commission within two years, will contain 106,000 kW 
of generating plant and will cost £1,000,000. 

Tue King’s Cup Air Race will take place on Friday and 
Saturday, July 13th and 14th, starting and finishing 
at Hatfield Aerodrome. The race will be flown in four 
rounds. The length of the course for the first and second 
rounds will be about 250 miles each, the third or semi-final 
round 200 miles, and the final 100 miles. The first and 
second rounds will be flown on Friday, July 13th, and the 
semi-final and final rounds on Saturday afternoon, 
July 14th. 


ExposvrE tests of electro-plated steel specimens were 
started in six different centres in the United States more 
than a year ago in order to determine the protective value 
of such coatings. Inspections at regular intervals have 
shown that the thickness of the coatings is the most 
important factor in their protective value, says Steel. 
Accelerated tests were found useful for predicting roughly 
the behaviour of coatings under severe conditions of 
exposure, but they did not detect minor differences. 


Dunrine last year 29,432,000 tons of shipping used the 
Suez Canal, as com) with the average for the years 
1909-13 of. 17,808, tons. The British tonnage has 
remained fairly steady within recent years, but there has 
been a sudden increase in the Norwegian and Greek 
tonnage. The traffic through the Panama Canal amounted 
to 25,251,759 tons, an increase of about 2 million tons 
over the year. The British share of the traffic amounted 
to 23-4 per cent., and that of the United States to 46-6 
per cent. 


At a meeting of the American Amalgamated Associa- 
tion of Iron, Steel, and Tin Workers, comprising some 200 
delegates, representing forty-two local unions, it was 
stated that 1€00 men operating the twelve continuous 
sheet mills in the United States can produce as much 
tonnage in a year as 32,000 men at the 636 hand-operated 
sheet mills, many of which are now idle. The same number 
of men required to roll 400 to 600 tons a day on @ continu- 
ous mill can make only 25 tons daily on a hand mill. 
It was proposed that the American Government should 
spend 150 million dollars to buy and scrap all the con- 
tinuous mills. 

WE have already referred to the enterprise of the Bulolo 
Gold Dredging Company, of New Guinea, in using aero 
transport for the conveyance of its dredging machinery 
over the 4000ft. mountains to the site. The company has 
now ordered from the Ruston-Bucyrus Company an oil 
engine driven excavator to be taken to work by similar 
means. The machine, whichis onits way out to New Guinea, 
is a standard shovel of a total weight of 24 tons. The 
heaviest piece weighs 2 tons 2 cwt., and the longest piece— 
the boom, 21ft. long—has been sent out complete without 
being shortened or sectionalised, as the aeroplane will 
accommodate it. The 21-B has a bucket of } cubic 
yard capacity, and is driven by means of a four-cylinder 
Ruston oil engine of 70 horse-power. 

In a paper on the Use of Sodium Carbonate in Iron and 
Steel Works, read by Mr. N. L. Evans, of the Research 
Department of I.C.I. (Alkali), Ltd., Winnington, before the 
Sheffield Branch of the Institute of British Foundrymen, 
on Friday, March 16th, the lecturer referred to an im- 
proved form of sodium carbonate which has now been 
marketed for foundry use, known as “ granular ash,” 
whose practically complete freedom from dust makes for 
much greater economy in use. Sodium carbonate is also 
supplied in the form of fused blocks weighing 4 lb. each, 
for use in a cupola. In describing their use in this con- 
nection, Mr. Evans mentioned that they are made primarily 
for addition to the cupola with the charge, and although, 
on account of the presence of siliceous slag, no very great 
reduction in sulphur normally takes place, the metal is 
kept free from non-metallic inclusions. Moreover, the 
cupola walls are kept very clean, so that the daily patch- 





medium, and the mounts are prepared by heating. 











ing is much more easily carried out and ganisters saved. 
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STRENGTH AND THE TIME FACTOR. 


Every student of mechanics has been taught to 
believe that the sudden application of a load to 
a piece of metal, or to any elastic structure, pro- 
duces twice as great a stress as if the same load 
were gradually applied. The proof of this proposi- 
tion, as given in the text-books, would seem to 
leave no room for doubt about the matter. More- 
over, the statement itself appears inherently 
reasonable. A suddenly applied load is in the 
nature of a shock, and both experience and 
instinct tend to associate shocks with breakages. 
The creeping progress of a train over a trestle 
bridge, or the cautious lowering of a heavy weight 
into position are the result of something much 
deeper in the mind than class-room theory. It 
might, furthermore, be regarded as self-evident 
that the greater the suddenness of the application 
of a force, the greater the shock, and, therefore, the 
greater the chances of the material being broken 
or injured. But, turning again to the text-books, 
we find no room in the theory for any different 
degrees of suddenness. The load comes on 
either suddenly or not, and under the former 
the maximum stress, according to the reasoning, 
cannot be more than double that caused by the 
slowest possible application. This conclusion may 
be comforting even if not absolutely convincing, 
for as soon as one begins to reflect on the meaning 
of suddenness, difficulties arise. The word involves 
the idea of infinity, and though this presents no 
difficulty from the mathematical point of view, it 
is by no means so simple in practice. If, however, 
we were really certain that an infinitely sudden 
force would always double our stresses and could 
do no more, we should at least feel safe, because no 
force, in practice, could be as sudden as all that. 
But even so we are not on very sure ground. Once 
the factor of time is introduced, even as a negli- 
gibly small quantity, there are curious possibilities. 
It is evident that before any material can be injured 
by a stress, however great, it must first be strained 
up to its elastic limit. This implies a measurable 
movement, and such a movement requires a finite 
time before it can be completed. Now, if we are 





justified in assuming that a force can be applied 
with extreme suddenness, there is nothing to 
prevent us supposing that it can be removed with 
equal rapidity after an interval of time as brief 
as we please. In such circumstances, it seems 
undeniable that the material would be subjected 
to a shock, yet, provided that the force lasted 
only for a sufficiently short period, it appears 
equally certain that the material would be 
unharmed by it. It follows, therefore, that there 
is no limit to the stress that any substance might 
be safely called upon to bear, if the force were not 
maintained for the length of time required for 
the distortion to exceed the limit of elasticity. 


These considerations may not have much 
bearing on the resistance of material to the kind 
of stresses encountered in ordinary engineering 
work. The phenomenon of “creep,” however, 
is evidence that under some conditions time is 
a factor in the strength of metals, while logic 
drives us to the conclusion that it must be of great, 
or even dominating, importance in connection with 
stresses of very brief duration. Examples of forces 
so momentary that the protective influence of 
their brevity can come into play are not numerous. 
The likeliest field in which to seek them is among 
the phenomena of explosions. The firing of a 
gun imposes a sudden, severe, and short-lived 
stress on the metal of the barrel. Guns, however, 
burst with extreme rarity, and one is tempted 
to wonder whether, given enough metal to provide 
the necessary inertia, their safety may not be in 
some measure due to the time element. This idea 
was held by the late Gustave Canet, the well- 
known French authority on artillery matters. 
In an address to the Junior Institution of Engineers 
nearly thirty years ago, he expressed the opinion 
that the British system of wire-winding for guns 
had no advantages over the solid shrunk construc- 
tion used by the French and other nations, and 
he supported his views by the reasoning indicated. 
On the other hand, it is certain that a slow- 
burning propellant charge is safer than a detonating 
one, a fact which suggests that there may be danger 
rather than security in suddenness. There is, 
nevertheless, reliable evidence that metal will 
support momentary stresses far higher than could 
be borne for an appreciable time. Mr. H. W. 
Clothier has stated that the heavy steel tanks 
used in connection with Reyrolle circuit-breakers 
will withstand an explosive force ten times as 
great as the steady pressure which would cause 
failure under a hydraulic test, while Mr. B. H 
Leeson, as the result of systematic and carefully 
controlled experiments, has more than confirmed 
this fact. Working with explosive pressures up 
to 5000 lb. per square inch, which were recorded 
by crusher gauges as used in gunnery research, 
he found that tanks of the kind in question could 
be safely subjected to momentary pressures from 
fifteen to twenty times as great as could be borne 
under steady hydraulic test. Convincing as these 
results appear to be, they nevertheless leave 
unanswered the rather interesting question why, 
if the crusher gauge had time to be deformed, 
did not the metal of the tank have time to burst ? 


It is in electrical engineering that extremely 
small intervals of time come most frequently 
under consideration, so that here one might reason- 
ably expect to find evidence of the effect of the 
time-factor on the ability of material to resist 
destruction. The insulating materials of alternat- 
ing current machinery are liable to impulsive 
electrical stresses of exceedingly short duration 
as well as to stresses of the comparatively low 
frequency of commercial voltages. In a valuable 
paper on “‘ High-voltage Alternators,’ read before 
the Junior Institution of Engineers on Friday last, 
Mr. J. Rosen made public for the first time some 
peculiar characteristics of insulating materials 
discovered in the research laboratories of Messrs. 
C. A. Parsons and Co. His paper was mainly 
devoted to the constructional and operating 
features of 36,000-volt machinery of the Parsons 
concentric conductor type, the principle of which, 
as is generally known, is to avoid subjecting the 
insulation to any greater stress than it has to bear 
in a machine of ordinary voltage. During the 
development of these high-voltage machines, 
however, the electrical and mechanical properties 
of insulation of various kinds naturally came under 
close examination. According to a generally 
accepted view, the breakdown of insulation under 
electrical stress is ultimately brought about by 
local heating. The voltage causes a minute current 
to pass through the material, its temperature 
is thereby raised, and its conductivity increased, 
until, if the rise of temperature be not checked, 





breakdown eventually ensues. Time is clearly a 





factor in this process, and it is permissible to 
expect that the insulation will stand a higher 
breakdown voltage if the electrical stress takes 
the form of a peaked wave of high maximum, 
but low average, vaiue, than if the stress were 
lower, but more sustained. The ratio between 
the breakdown voltage applied as an impulse, 
and the breakdown voltage at commercial 
frequency is known as the “Impulse Ratio,” 
and from the above reasoning it would be assumed 
that this ratio must always be greater than 
unity. But the curious thing is that it is not so. 
being sometimes greater than unity, and some- 
times less, according to the particular kind of 
material experimented with. Mr. Rosen now 
announces the peculiar fact that there is a correla- 
tion between the value of the impulse ratio and 
the physical hardness of the material, and that 
the softer the insulation, the higher is the impulse 
ratio. Bitumastic micanite, flexible micanite, 
and rubber all have impulse ratios greater than 
unity, and descending in the order given: fuller- 
board has a ratio of unity, while presspahn. 
glass, and the very hard moulding micanite have 
successively lower ratios. Flexible micanite 
and moulding micanite with a shellac base occupy 
the extreme ends of the scale as regards impulse 
ratio, and, therefore, vary as widely as possible 
in their resistance to surges of voltage, yet their 
resistance to a sustained voltage is practically 
the same. Important as these facts are in con- 
nection with the use of hard moulded micanite for 
the insulation of electrical machinery subject to the 
effect of surges, for, with its impulse ratio of less 
than unity, moulding micanite may, it seems, be 
punctured by a surge voltage less than the test 
pressure at commercial frequency, they are at 
at least as significant to the theory of dielectric 
strength. Impulse ratios of less than unity are 
just as awkward for the accepted theory of the 
breakdown of insulation, as Messrs. Clothier’s and 
Leeson’s mechanical impulse ratios greater than 
unity are for the ordinary theory of the strength 
of materials. The investigation of phenomena 
so brief as to be measurable in micro-seconds is 
no longer beyond the powers of the physicist, and 
it may be that research in this direction will 
throw some light on matters which are anything 
but clear at present. 


Prices and Progress. 


PRESENTING the annual report of Vauxhall 
Motors at an ordinary general meeting on March 
20th, Mr. Leslie Walton, the chairman, said : ““We 
manufacturers of Great Britain, and particularly © 
the motor manufacturers, have been striving to 
expand our export business, and to do so have had 
to take very considerable risks to build up an 
export volume. We are now beginning to reap 
some benefit, and volume is beginning to repay the 
risks we took. Trade is coming our way; if now 
that things are flowing our way we are to suffer 
not only an increase in the cost of our most im- 
portant raw materials, but a shortage as well (such 
as undoubtedly exists in some quarters at the 
present moment), all the good work that has been 
done in the past two years will be thrown away, 
and we shall all lose the ground we have gained in 
export fields. We should all be building for the 
future, and the export side of British trade is 
vital; we cannot, as a nation, live without it; 
we cannot maintain it unless we can compete with 
foreign manufacturers in neutral markets on level 
terms. We are very, very far from attaining that 
position yet, so I urge those other manufacturers 
and suppliers on which our industry depends, and 
who are now regarding the present time as an 
opportune one to increase many of our costs, to 
stop and think where this is going to lead them. 
Surely it is not necessary to demonstrate in these 
days of modern productive methods that increased 
profits should come from increased volume and 
not from increased prices.” 

The problem raised by this quotation is one that 
must often have caused serious thoughts in those 
who take a broad view of British industries. For 
some few years many branches of the engineering 
and allied industries, upon which the motor car 
manufacturers rely for the provision of raw and 
semi-worked materials, have made no _ profits. 
They have managed to keep nucleus work in exist- 
ence by accepting orders at prices which were 
insufficient to pay more than the wages and stand- 
ing charges. With the revival of trade and the 
help of protection, they are endeavouring to re- 
establish themselves on a firmer basis. With more 
orders offering and less anxiety about the imme- 
diate future, there is a tendency for prices to 
harden. In these circumstances, any manufac- 
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turer who took into consideration the repercussion 
of his increased prices upon other manufacturers 
would be more than human. Each of them is 
putting his own house in order, and leaving his 
neighbour to settle his own troubles. The idealist 
may aver that the matter could be arranged by 
organisation, but attempts to coerce industry into 
courses which it does not naturally follow are as 
risky and rarely more successful than efforts to 
divert the natural flow of great rivers. In prac- 
tice, prices and production reach, sooner or later, 
a position of more or less stable equilibrium. At 
the moment, they are oscilatory. The prices which 
Vauxhall Motors had been paying were influenced 
by the uneconomic prices, which, in a dearth of 
orders, manufacturers were ready to accept. With 
the improvement of industry prices must rise, and 
the motor car firms will have to accommodate 
themselves to the new—or rather restored—con- 
ditions. But in the course of a few months or a 
year, presuming that the revival continues, and 
making the rather daring assumption that costs are 
not increased, prices may fall again in consonance 
with increased output and keener internal com- 
petition. In the meantime, Mr. Leslie Walton 
may take comfort from the thought that with 
improved industry there will be more potential 
purchasers of motor cars, and with the reduction of 
taxation, which all expect, there should and would 
be a greater readiness to buy, even at the increased 
prices which the manufacturers may find it neces- 
sary to charge, if they cannot devise further means 
of reducing manufacturing costs, and—a profitable 
field for investigation—selling costs. But Mr. 
Walton appeared to have his eye particularly upon 
the export of motor vehicles, and it cannot be said 
with confidence that the sequence of events which 
we anticipate in the home market will be followed 
in foreign markets. There, international competi- 
tion, as well as home industry, must be met, and 
despite all that may be said about British goods 
selling on quality, price is ever a factor which no 
arguments can obliterate. A telling example is 
presented by another annual report. Every man 
who loves his breakfast knows that the cost of 
bacon has gone up in consequence of Mr. Elliot’s 
endeavour to help the home pig grower. It is 


British bacon, he gets, and the best in the world. 


It should sell on quality. As a matter of fact, 
according to Sir James Martin, chairman, the Home 
and Colonial Stores suffered a fall in profits last 
year of no less than £150,000 directly attributable 
to a shrinkage in the consumption of bacon. There 
is, indeed, a danger that the Briton may loose his 
matutinal bacon habit, unless with increasing pro- 
duction prices come down considerably. 

Let us leave pigs and “‘ return to our muttons.”’ 
The issue of greatest importance in Mr. Walton’s 
remarks is the correlation between prices in 
industry. It is one upon which a close eye will 
have to be kept in the near future, for with greater 
prosperity and some dearth ‘of skilled operatives, 
claims for higher wages, probably with reduced 
hours, will be advanced. Now it may appear to be 
a right, and in some cases a just thing to increase 
pay in certain branches, let us say, of engineering. 
But it is impossible to raise wages, or any other 
costs, in one industry, especially if it supplies raw 
and semi-worked goods or accessories, without 
raising the costs of all industries in the succeeding 
stages of manufacture, and in some degrees those 
in preceding stages. Hence the problem is not 
nearly as easy as it looks when attention is paid 
but to a single issue. Consider, for example, the 
projects for increasing employment by shortening 
hours. The inevitable result must be a general 
increase in the cost of all manufactures. Mr. 
Roosevelt foresaw that, and he made the increase 
of costs one of the items in his programme. But 
we are scarcely in a position to do what America 
may do. Westill rely on our foreign trade, and to 
keep that trade prices must not go above a certain 
level. Probably we shall benefit by the reduction 
of American competition in neutral markets, but 
we still have many other rivals for world trade, and 
cannot run the risk of increases in the price of our 
goods. It may not be possible for all branches of 
engineering to “compete with foreign manufac- 
turers in neutral markets on level terms”; it 
may not be necessary to do so, since quality will 
generally have some value as an asset; but we 
cannot go beyond a certain limit. Hence the move- 
ment which is certain to come with improving 
trade to make this and that concession, may be 
fraught with unforeseen risks, particularly if it is 
not constantly remembered, as Mr. Walton has 
indicated, that our foreign trade in finished 
products—nationally, the most valuable kind 
of exports—is seriously affected by rises in the 
prices of “‘ raw ”’ materials. 





Time Effect in 


Testing Metals. 


By H. QUINNEY. 


T is well known that the elastic properties and 

ductility of a material depend upon the rate of 
loading, and in what follows a machine is described, 
which has been designed so that a test can be con- 
ducted at a fixed rate of extension. This rate can be 
made almost indefinitely slow, and during such a 
prolonged test, the load extension diagram is con- 
tinuously recorded. Records for iron and steel 
specimens, vacuum annealed from 930 deg. Cent., 
are given, in which a continuously increasing 
extension has been applied so gradually that the 





are more susceptible to rate of extension than those 
in the harder state. 

Since the machine is practically free from inertia, 
it is particularly well adapted for recording minute 
fluctuations in resistance, such as those which occur 
in the neighbourhood of the yield point, fluctuations 
which are apt to be masked by inertia of the moving 
parts in a lever-testing machine, or by variations 
in oil pressure when that method of applying extension 
is employed. 

With the increased interest, which has of late 














FiG. 1—TESTING MACHINE 


whole process up to the breaking point has occupied 
nearly a week, and it will be seen that the lowering 
of the elastic limit and ductility of such specimens 
under these conditions is very remarkable in com- 
parison with the results obtained when similar 
specimens are loaded at the rate usually adopted for 
commercial tests. 

Whereas the mild steels annealed as stated showsuch 
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FIG. 2. 


a marked reduction in the yield stress for very slow 
rates of extension, it is interesting to note that the 
effect of speed is considerably less for mild steels 
tested in the condition as supplied, 7.e., without any 
annealing after machining operations have been per- 
formed. Experiments show that the yield stress 
obtained from tests made at normal speeds is largely 
influenced by the temperature reached in annealing, 
and that softer specimens with the lower yield stress 


FOR PROLONGED LOADING 


been taken in the study of creep and plastic flow of 
materials, it is becoming increasingly necessary in 
the testing of materials to control and measure 
the speed at which the load or strain is applied. A 
testing machine specially designed to meet these 
requirements has lately been constructed in the 
Cambridge Engineering Department, and some results 
relating to wrought iron and mild steel, vacuum 
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annealed from 930 deg. Cent., are given in the 
following note. 

The machine is illustrated in Fig. 1 and on page 333. 
The load borne by the specimen is communicated 
to a flat-spring at its mid point. The spring is secured 
at its ends by roller bearings so as to provide against 
the possibility of any terminal frictional couples at 
its points of support. The movement of the centre 





of the spring is made to deflect a long pointer, of 
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“Tre Enoineen”* 


robust, but extremely light, construction, which 
carries at its end a very light flexible stylus made 
This 
stylus is arranged to make contact with a smoked 


from a pointed strip of thin aluminium foil. 
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ably low, so that both extreme rapidity of loading 
to fracture, and extreme slowness may lead to 
Moreover, 
in the case of slow-speed tests, the specimen, after 
glass plate. The horizontal deflection of the pointer! yielding, appears again to stretch elastically, and 
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apparent brittleness in these metals. 
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is proportional to the load, and the smoked glass 
plate illuminated from behind is arranged to move 
upwards an amount proportional to the extension 
of the specimen. The end of the specimen, remote 
from the spring, is flexibly attached to a leading screw, 
which is operated by @ rotating nut driven at any 
desired speed through gearing by an electric motor. 
In this particular machine the movement of the 
leading screw can be geared down so that it only 
travels lin. in 150 hours, with the motor running 
continuously. The motor switch is fitted in such a 
position that the operator can observe the form 
of the load extension diagram during the process of 
pulling, and with interrupted loading the phenomena 
of creep, and hardening with time, can likewise be 
observed. In addition to its use as a tensile testing 
machine, it is used in the department for the purpose 
of studying phenomena associated with wire drawing. 

Figs. 2 and 3 show the relation between load and 
extension for Yorkshire iron and mild steel, vacuum 
annealed from 930 deg. Cent., tested at very 
different speeds. In the case of the Yorkshire iron 
—Fig. 2—there is scarcely any resemblance between 
the load extension diagram for a specimen extended 
very slowly and one extended at normal speed. The 
yield stress at very slow speeds (75 hours for the com- 
plete test) is considerably lower, and the ductility 
is less than half that obtained when the test is 
completed in 2 minutes. This is rather striking, as it 
is well known, that when a load is applied with 
extreme suddenness, as in the case of a detonating 
high explosion, the ductility may be again remark- 


the subsequent extension takes place in a series of 
stages corresponding to a succession of minor yield 
points. To a less extent these observations are also 
true for mild steel. The difference between the 
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was 5in. ‘The analysis of the mild steel (made by 
the basic open-hearth process) supplied by Messrs. 
Thomas Firth, is as follows :— 

C. Si. Cr. 
0-15 .. 0-2... 0-041 
The iron was of high quality best Yorkshire. The 
test pieces were vacuum annealed from 930 deg. Cent. 
after machining operations. 


Mild Steel (Vacuum Annealed from 930 deg. Cent.) 


M. 8. < Ni. 
0-63 .. 0-043 .. 0-027 .. 0-08 .. 


Stress at Maximum Duration 
No. of yield point, stress, of 
test. tons persq.in. tons per sq. in. test. 
i + Rds 4 OE sg 135 hr. 
, Sree eek. 24-1 2 min. 
L -.«. én £ORe 27-0 5 sec. 
Yorkshire Iron (Vacuum Annealed from 930 deg. Cent.) 
Stress st Maximum Duration 
No. of yield point, stress in of 
test. tons per sq. in. tons per sq. in. test. 
2) re ERR Ss. a es 75 hr. 
Ro) 6 See 18-75 .. 2 min. 


Figs. 4 and 5 show the effect for iron and mild 
steel of pausing approximately 5 min. Figs. 6 and 7 
give for comparison the effect of heating the specimen 
for 5 min. at 100 deg. Cent. during the pauses, during 
the changes of load, the temperature being normal. 
The exact operation was as follows :—The heat was 
applied electrically for 5 min., the specimen reaching 
its maximum temperature very quickly. After 5 min. 
the specimen was cooled by an air blast to its norma] 
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behaviour of these metals, extended slowly and 
quickly, may have some bearing on the phenomena 
associated with fatigue. 

The diameter of each specimen was fin., and 
the length of the parallel parts between the shoulders 
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temperature ; the time taken to reach the normal 
temperature was about 3 min. As soon as it reached its 
norma] temperature the increase of load commenced 
again, so that the total pause occupied about 8 min. 
The temperature of the specimen was recorded by 
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means of a gold-palladium, rhodio-platinum thermo- 
couple, with suitable detector. 

Creep occurs in both cases, and on again applying 
the load the iron shows, in hoth instances, a marked 
inerease in the elastic range. In the case of mild 
steel the effect is less pronounced, especially when 
heated to 100 deg. Cent. The steepness of the load 
extension diagram, after pausing with iron, indicates 
an appreciable additional elastic range, but for mild 
steel flow is taking place. For the iron specimen the 
behaviour suggests that the slipping planes have 
locked, and not until this resistance to slipping is 
overcome, does any plastic flow occur. 

Figs. 8 and 9 show the relationship between load 
and extension when Yorkshire iron is’quenched from 
930 deg. Cent. in water and loaded at a normal rate. 
The diagram as shown in | and 2 of Fig. 8 indicates 
no trace of a yield point whatever. The form of the 
diagram is that of pure copper or aluminium. There 
is no sharp discontinuity after the elastic range, and 
the effect of pausing, in diagrams 1 and 2, is similar 
to that shown in the case of the annealed specimen, 
Fig. 4, but more pronounced. A specimen tested in 
the “‘as supplied” condition shows considerable 
creep, but the increase in the elastic range is much 
less than for the material tested in the annealed con- 
dition (Diagram 3, Fig. 8.) Fig. 9 (1) shows a diagram 
for quenched iron, in which the quenching operation 
was less rapid and the yield point is not entirely 
suppressed. The effect of pausing, in the elastic range 
on creep, is well exemplified, in diagram 2, Fig. 9. 
A load extension diagram—not here reproduced—for 
the mild steel specimen quenched rapidly in water 
after heating in a vacuum to 930 deg. Cent., again 
indicates no yield. The curve is continuous up to 
fracture, with no appreciable plasticity. 

From these load-extension records the following 
interesting results emerge :—(1) For a very low rate 
of loading the elastic limit of wrought iron and mild 
steel, vacuum annealed from 930 deg. Cent., appears 
to be greatly reduced. (2) For the same material, 
when rapidly quenched from 930 deg. Cent., no clearly 
defined yield point can be detected, and the stress- 
strain diagram resembles that of a copper specimen. 

The experiments here described were carried out 
by kind permission of Professor C. E. Inglis, F.R.S. 
at whose suggestion the work was undertaken. The 
design and development of the machine was mainly 
due to Mr. D. R. Coleman, and it is very largely owing 
to his skill and patience that the machine has proved 
successful. 








Aeroplane Spar Testing Machine. 


For the purpose of carrying out development work and 
approval tests upon all kinds of aircraft material and 
components, there has recently been installed at the 
Supermarine Aviation Works (Vickers), Ltd., some 
specially designed testing equipment, including the 
100-ton spar testing machine illustrated herewith and on 
page 330. This machine was designed and built by Vickers- 
Armstrongs, Ltd., at the Elswick works in collaboration 


holes in the upper and lower members of the main frame 
structure. The pump is controlled from a hand wheel G 
_at the other end of the machine, and can thereby be caused 
to give a variable delivery pressure corresponding to an 
end load ranging by an infinite number of steps from 1 ton 
up to 100 tons. The action and control of the pump are 
such that any given end load within this range can be 
maintained constant for a prolonged period. The pump 
control also incorporates an adjustable maximum pres- 
sure setting device. The extension or contraction of the 
specimen under test is measured by the movement of the 
piston within the cylinder, and is exhibited to the thou- 
sandth part of an inch on a large dial at the side of the 
machine, the pointer of which is coupled through multi- 
plying mechanism with the rear end of the piston-rod. 

The fixed crosshead D at the other end of the machine 
carries the equipment whereby the load applied to the 
specimen is measured. The thrust or tension trans- 
mitted from the specimen is received on the shorter arm 
of a bell-crank lever, the longer arm of which is linked 
to a lever K. This lever is fulcrumed either at L or M, 
according as the test is a compressive or tensile one, and 
is linked to a 2-ton Denison weigher E, the scale of which 
is divided to read from zero to 100 tons. The weigher is 
of the sliding weight or steel-yard pattern. To make a 
test, the weight is adjusted to the desired load. There- 
after, the pump is operated to bring the delivery pressure 
up to such a value that the reaction exerted by the speci- 
men on the short arm of the bell-crank lever will just be 
sufficient to cause the steel-yard to “float.” In this 
condition all the levers and links of the measuring system 
are in the same positions as those which they occupied 
before the load was applied to the specimen. 

It will be noted that when the lever K is on the com- 
pression fulcrum L, its unbalanced weight and the un- 
balanced weight of the lever J, together with the weight 
of the connecting link N, all act in the same direction, and 
that they can be counteracted by applying through the 
link P an upward pull to the end of the lever K. This 
upward pull is provided by the weigher E, which is 
equipped with a zero adjusting weight. If, however, the 
link K is on the tension fulcrum M, its unbalanced weight 
opposes the unbalanced weight of the lever J, and the 
link N. To secure complete counteraction in this case 
a downward push would have to be applied by the link P 
to the end of the lever K. To convert this force into an 
upward pull, a weight is applied to the lever K as indicated 
at Q, the final balancing being, if necessary, effected as 
before by means of the zero adjusting weight of the 
weigher E. 

The provision made for applying a lateral load to the 
specimen consists of @ carriage F, which may be adjusted 
along the length of the bed, and which is provided with a 
crosshead to which the specimen may be coupled by a 
system of links. To exert a downward pull on the speci- 
men the crosshead is moved down by means of a screw 
and worm gear operated through shafting and bevel 
wheels from the hand wheel H. This downward pull is 
transmitted to the fixed head end of the specimen, where 
its amount is measured by means of the links and lever 
RST and the weigher U. This weigher is of 2 tons 
capacity and is graduated from zero to 20 tons. The 
actual force measured by it is the force applied at F 
diminished in the ratio of the distance from F to the far 
end of the specimen to the total length of the specimen. 
It will be noted that the unbalanced weight of the link R 
and the lever S can be balanced by means of the zero- 
adjusting weight of the weigher U. When so counter- 
acted, the weights of R and S exert no action on the bell- 
crank lever J. 





A novel feature of the lever system consists of the fact 





observed that the lateral deflection of the specimen pro- 
duced by the combined loading is measured by means of 
a dial indicator bearing against the upper surface of the 
specimen and attached to a light bridge structure spanning 
the gap between the two heads. 








Automatic Steering Control of 
Ships.* 
By Sir JAMES B. HENDERSON, LL.D., D.Sc. 


DuRING my twenty-five years’ connection with the 
Admiralty I was closely associated with the investigation 
of many scientific problems of naval gunnery, more 
particularly those problems which relate to the elimination 
from the trajectory of a shell of the undesirable errors 
arising from angular motions of the ship while the gun is 
being aimed and fired. Naturally, one of the angular 
motions which fell within the ambit of this study was the 
motion of yaw, and my first approach to the problem of 
automatic steering in order to eliminate yawing of the 
ship was therefore made more in connection with gunnery 
than with navigation. In the present paper, however, I 
propose to deal with the subject solely as a navigational 
one. I will confine myself to a general discussion of the 
requirements of any complete steering gear and to some 
suggestions for carrying automatic steering much further 
forward than it is to-day by an improved and less expensive 
gear which differs fundamentally from any now in existence, 
and which, by being independent of the gyro compass, 
could be used in any ship that is provided with electric 
power to run one or two small motors. All the existing 
gears require a gyro compass for their operation, and this 
fact alone places them outside the practical scope of all 
but the larger classes of ship. What I aim at is to bring 
automatic steering within the scope of the trawler and the 
tramp, and also to increase the accuracy of automatic 
steering in general. 

The first practical automatic steering control was fitted 
to torpedoes in the Navy, introduced in practical form by 
Whitehead, the conditions of launching the torpedo from a 
ship under way making some form of automatic control 
compulsory so that the torpedo after being launched might 
settle down to a compass course selected for it before being 
launched. This control, as is well known, is provided by 
a free gyroscope on board the torpedo. 

Several early patents deal with different methods of 
applying to the tiller a deflection proportional to the 
deviation of the ship from the prescribed course. This 
system seems to be the basis upon which the present-day 
installations of automatic control of steering are founded. 
If we let 6 denote the deviation of the craft from the pre- 
scribed course and make the displacement of the tiller 
proportional to 6, which may be called deviation helm, 
then since the helm couple on the craft: is approximately 
proportional to the tiller displacement and if L be this 
couple, the equation of motion of the craft is 

L=—I10’°=k 6, 
wherein I is the virtual moment of inertia of the craft about 
the vertical central axis, 0” is the angular acceleration, and 
k is a constant. The motion is therefore simple harmonic. 
A steering control of this rudimentary form gives the craft 
@ sinuous course about the prescribed one, but we can 
easily examine what it lacks in the light of the experience 
which we have all had in steering a sailing boat or a yacht. 
The first requirement of any steering gear is deviation 
helm, mentioned above, roughly proportional to the 
deviation to bring the craft back to her course when dis- 
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GENERAL ARRANGEMENT OF AEROPLANE SPAR TESTING MACHINE 


with the Mechanical Test Department of the Royal Air- 
craft Establishment and has been calibrated and approved 
by officers of that establishment. 

The machine can accommodate spars having lengths 
up to 25ft. between the centres of their end pin joints. 
Compression or tension tests up to 100 tons in amount 
can be carried out on it, and during any such test a lateral 
load of anything up to 20 tons can be simultaneously 
applied to the specimen. The compression or tensile 
end load is applied by means of @ hydraulic piston and 
cylinder B mounted on an adjustable crosshead A, the 
hydraulic pressure being supplied by an electrically driven 
pump C of the Variable Speed Gear Company’s manu- 
facture, which is also mounted on the crosshead A. A 
reversing valve is provided, the setting of which deter- 
mines whether the force exerted shall be compressive 
or tensile. The crosshead A can be adjusted along the 
bed of the machine by means of hand-operated gear, and 
is fixed in any desired position by pins inserted through 


that the bearings throughout are not of the knife edge 
type, but are roller bearings. In the largest of these 
bearings the pin surrounded by the rollers is 6}in. in 
diameter. It is stated that this method of supporting the 
lever system gives very accurate results, the error even 
at the lowest load of 1 ton being only a fraction of 1 per 
cent. of the load. 

Of the photographs reproduced on page 330, the first 
shows a general view of the machine from the fixed head 
end, the two weighers being visible in the upper left- 
hand corner, and the dial for indicating the extension or 
compression of the specimen being seen in the middle 
distance. The second view shows the fixed head and the 
weighing levers and links. The third engraving gives a 
view of the rear of the machine from the fixed head end ; 
while the fourth is a front view taken from the loading 
head end. In this last view a short specimen is shown 
under @ compression test, with an additional lateral load 





applied to it by the means described above. It will be 





placed ; the second requirement is check helm to stop the 
swing as the craft approaches the prescribed course ; the 
third is weather or lee helm when there is a steady couple 
due to wind or tide tending to deflect the craft from her 
course ; and the fourth is wave helm to stop or prevent a 
yaw as each wave on the quarter or bow passes under the 
ship. I have intentionally separated weather helm from 
wave helm for a reason which will be apparent later. 

The first suggestion for the automatic introduction of 
check helm was made by the writer in 1913 in a patent 
for improvements in the steering of torpedoes or other 
craft, the method described consisting of the application 
of check helm proportional to the angular velocity of the 
craft in addition to the ordinary deviation helm. The 
equation of motion then becomes 

6’+ A 0’+ p? 6=0, 
wherein A is a constant and 6’ is the angular velocity of 


* The Institution of Naval Architects, March 21st.—Abridged. 
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yaw. The middle term represents the check helm and the 
motion is a damped oscillation about the zero 6=0. In 
practice we require large damping, but any increase beyond 
A=2p, at which the motion becomes aperiodic, is 
inadvisable, and since the damping lengthens the period 
it is advisable to counteract this effect by increasing the 
displacement control to keep the period constant. If we 
double the displacement control with damping A= 2 p, 
the period is unaltered and the equation becomes 


+2 p0'+2 p? 0=0 
and the damping is the same as in the critical aperiodic 


condition. 
The solution of this equation may be expressed by 
6= 04 cP t cos (p t+ «), 

where « is the difference of phase between the oscillation 
and the forces and 4, is the maximum value of 6 when 6’ 
is zero. The ratio of 0 to 6, gives the damping. In half a 
period it is e~™= 0-04, and in one period e* «= 60-0019; 
hence in half a period the oscillation is practically damped 
out, being reduced to 4 per cent. of the original maximum 
yaw, or, if the craft were originally 10 deg. off her course 
to port, she would yaw only twenty-four minutes to star- 
board when returning to her course with this control. The 
oscillation is therefore damped out for all practical pur- 
poses in half a period. 


WeaTHER HELM. 


A system which provides deviation and check helm is 
all that is required in a calm sea with no wind or tide, but 
if a steady couple were acting on the ship due to wind she 
would not sail on the prescribed course 6=0, but would 
deviate from it until the deviation helm balanced the 
external couple. The prescribed course would naturally 
be recovered by a hand adjustment of the control gear. 

Two suggestions have been made for obtaining this 
adjustment automatically, one by the Sperry Gyroscope 
Company and the other by the writer. In the former, if 
the ship yaws more frequently to one side of the course 
than the other a deviation of the helm is produced step 
by step in the direction to bring the ship back. In the 
latter, a device to give the time integral of the deviation 
is added so that the equation of motion becomes 
2p 0+ 2 p20+ (6- 

In Minorsky’s steering gear, as tested on the U.S. 
battleship ‘* New Mexico,” the gear is entirely electrical, 
and comprises displacement helm derived from the gyro 
compass, check helm derived from a constrained gyro- 
scope or gyrometer, and a backlash device for changing 
the zero of the velocity measurement at each reversal of 
direction. This backlash is introduced on a rheostat 
controlling a motor. So far as actual steering gears are 
concerned, this is the only attempt that the writer knows 
of to deal in any way with the acceleration of the ship, and 
an acceleration control is a necessity if wave helm is to be 
added. 


6” 4 dt=0. 


A New System or ContTrov. 

A new system of control was proposed some years ago 
by the writer, a modification of which eliminates the gyro 
compass, thereby reducing the cost of the control gear 
very greatly and making it available for tramp steamers. 
If a gyro compass is fitted on the ship it can be usefully 
employed to check and correct the displacement helm, 
but it is not necessary for that purpose. The system has 
the further advantage of eliminating all assumptions from 
the theory, such as that the helm torque on the ship is 
proportional to the helm angle, while it also eliminates 
the effects of backlash in the steering gear due to chains, 
or in the steering engine itself. The system provides 
deviation, check, weather, and wave helms, and it makes 
use of the wave couples when they are helpful and balances 


the angular velocity 0’ from the rate of change of the 
measurement, but it is quite impracticable to get 6”, the 
angular acceleration, with any degree of accuracy, whereas 
if one measures the angular velocity 6’ it is quite practical 
to derive both @ and @” from it, the former by mechanical 
integration and the latter by mechanical differentiation. 
The three measurements are then combined in certain 
scales to allow for p and p*, and are added together by 
differential gears to control the relay which actuates the 
valve of the steam steering engine or the motor which turns 
the telemotor wheel. 

The angular velocity of the ship can be measured with 
great accuracy by means of a constrained gyroscope, which 
is not a delicate instrument like the gyro compass. It 
consists simply of a fly-wheel, say, 4in. diameter, rotating 
at about 4000 r.p.m., placed with its rotor axis fore and 
aft in the ship and pivoted on athwartships trunnions so 
that it can pitch relatively to the ship, but is forced to yaw 
with the ship; the relative pitching motion being con- 
strained by springs. The angle through which the rotor 





crank lever E mounted on a pivot pin F and engaging with 
a bearing G on the fly-wheel. The rotor axis can therefore 
only tilt up and down relatively to the deck, and this tilting 
motion is restricted to a fraction of a degree by two adjust- 
able stops K and L engaging with the lower end J of the 
lever E. The stops K and L act with J as electric contacts 
energising the motor M to run in one or other direction. 
This rotation drives the worm N and the worm quadrant Q 
which turns the pivot pin F and flexes the cantilever 
spring R, which is attached to F and engages with the 
slotted plate T attached to the lever E. The spring force 
due to R breaks the contact between J and K or J and L, 
and the motor stops. The revolutions of the motor M or 
the shaft O then measure the torque on the gyro, which is 
proportional to the angular velocity of yaw 6’. A power 
drive is taken from the motor C through the shaft U to 
the mechanism shown in Fig. 2. The shafts U and O are 
the only connections between the mechanisms of Figs. 1 
and 2. 





To obtain and 6” we must integrate and differentiate 


















































FiG. 2—-MECHANICAL 


axis pitches when the ship yaws is simply proportional to 
the angular velocity of yaw. An error, however, is intro- 
duced by the rolling of the ship, and to eliminate this 
error it is preferable to restrict the pitching motion rela- 
tively to the deck to a fraction of a degree by two stops 
which are electrical contacts controlling a relay motor 
which actuates the springs and breaks the contact so that 
the rotor axis maintains a substantially fixed position 
relatively to the deck. The angular velocity can be 
measured with great accuracy by this latter form of instru- 
ment. Constrained gyroscopes of the earlier type are used 
in aircraft for cloud flying to keep the aircraft on a straight 
course. 

In an improved form in which only one gyroscope is 
used, but the pitching motion of the gyroscope axis rela- 
tively to the deck is restricted to an amount just sufficient 
to actuate the contacts of a relay, the revolutions of the 
relay motor actuating the spring control of the gyroscope 
give 0’, and by a mechanical integrator the deviation @ is 





derived ; also by a mechanical differentiator the angular 
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FIG. 1--MECHANISM OF CONSTRAINED GYROSCOPE 


them when they are adverse. ‘The theory underlying it is 
ideal in its simplicity and works out equally simply in 
design. ¢ 

We have seen that in a calm sea all that is required is a 
control represented by the equation 


04-2 p V+ 2 p* 6=0. 


The fundamental idea underlying the new system is to 
satisfy this equation at all times, even when the ship is 
being buffeted about in a seaway. This can be done if we 
measure the angular deviation 0, the angular velocity 6’, 
and the angular acceleration 6”. The mechanism gives 
6’, 2p 6’, and 2 p* 0, and if these do not add up to zero 
the helm is moved until zero is established. The control 
of the helm is obtained entirely from the sum of the three 
terms, and the motion of the helm changes 4” pari passu, 
so that the zero value is quickly established. 

If one starts with the deviation 8 measured by a gyro 





compass, it is possible to derive an approximate value of 





acceleration 6” is deduced. These three measurements 
are then combined so that the sum of the three quantities 
0”+2 p 0’+ 2 p? 6=S, and the displacement S is employed 
to move the tiller in one direction or the other depending 
upon the sign of 8, and at a speed varying with 8, thereby 
altering 6” until 8 is zero, and as @ and 6’ change con- 
tinuously the mechanism keeps the helm moving slowly 
to maintain the zero value of 8S. Any inaccuracy in the 
integration causes a slow deviation from the compass 
course to accumulate, which the steersman corrects by 
turning a handle. The same handle controls all changes 
of course. 

The mechanism of the constrained gyroscope is repre- 
sented diagrammatically in Fig. 1, and the integrator, 
differentiator, and other gear in Fig. 2. The gyroscope 
consists of a fly-wheel A mounted upon a central spherical 
bearing carried by the bracket B and is driven by the 
motor C through the flexible coupling D. Precession of A 








about its spherical bearing is constrained by the bell 
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INTEGRATING AND DIFFERENTIATING GEAR 


6’ with respect to time. This is done by the continuously 
variable speed gears V and W respectively—Fig. 2. These 
gears are shown of the ordinary disc and double roller type, 
the rollers a and b being separated by a differential gear c. 
The discs of both gears are driven through gearing at 
constant speeds by the shaft U driven from the motor C— 
Fig. 1. The traversing gear of each is actuated by the 
shaft O driven by the motor M, and consists of two screws 
d and e engaging with nuts f and g. The chief difference 
between the integrator V and the differentiator W, apart 
from velocity ratios, is that the epicyclic member of the 
differential gear in W drives the nut g through gears k 
and / to follow the screw g, whereas in V the epicyclic 
member of the differential gear gives the integration 6 
on the shaft h. The differentiation 6” is given in W by the 
traverse of the differential gear—that is, by the difference 
between the revolutions of the screw e and the nut g. 

The equation @’+2p60’+2p?0=S necessitates the 
summation in definite proportions of the revolutions of 
the shaft O which gives 6’, the shaft # in V which gives 6, 
and the difference between the revolutions of e and / in W, 
and in addition a hand adjustment for changing course 
and correction. 

The number of differential gears required to make this 
summation is reduced in the diagram to three, 0, g, and s, 
the epicyclic members of which are driven through gearing 
by A, e, and 1 respectively, and the sum is imparted to the 
shaft S. The hand adjustment is shown applied to the 
shaft » by worm gearing m. 

The method of applying S to control the rudder depends 
upon the particular type of steering gear fitted to the ship 
and also upon the choice of method of actuating it ; that 
is, whether upon a displacement or velocity basis. - The 
diagram illustrates both methods. The shaft S carries the 
contact « which bears upon the two-part commutator v 
which actuates the starting switch of the motor w, the 
latter driving v through worm gearing to follow the motion 
of u. The rotation of the motor w is therefore proportional 
to S, and this motion might be used in a number of different 
ways, ¢.g., it might be applied directly to the valve of the 
steering engine by chain and screw gear from the motor 
spindle. When telemotor gear is used the shaft of the 
telemotor carrying the hand wheel may be driven at a 
speed proportional to S through a variable speed gear X, 
the shaft being driven by chain from the sprocket Z and 
the speed being varied in proportion to S by the traversing 
screw Y driven by gearing from the S shaft. The size 
of the motor C required to drive the gear and all the other 
mechanisms, excluding the telemotor shaft, is less than 
1 H.P., and if required to drive the telemotor as well 
would be about # H.P. It will be seen that the gear is 
almost all simple mechanism of types which have been 
running in other connections for years and have worn well 
in the sizes and subjected to the stresses here contemplated. 








Tests on a 35-kV Alternator. 


Tuk second of the three Parsons 33-35-kV, 50 cycle, 
20,000-kW alternators for the Salt River power station of the 
Electricity Supply Commission, South Africa, was recently 
tested in the presence of the consulting engineer’s repre- 
sentatives at the makers’ Heaton Works, Newcastle-on- 
Type. Details of the construction of these high-voltage 
machines, with concentric stator windings, are now familiar 
to our readers, who have been kept well informed of the 
progress they have made since the first machine of the 
kind was installed in the North Metropolitan Eiectric 
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FIG. 1—TURBO - ALTERNATOR SET ON 
Supply Company’s station at Brimsdown. Nine of these 
high-voltage machines have now been ordered for installa- 
tion in stations in this country and abroad, and operating 
experiences, notably at Brimsdown, have indicated that 
there is nothing to fear on the score of reliability. The last 
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FIG. 3—-CHARACTERISTIC CURVES 


machine ordered for East Rand is to generate at 22,000 
volts, and has a double concentric winding, but the 
remaining eight higher voltage alternators have a triple 
concentric winding. 





The machine under consideration, which, in accordance 


ag Boe 


Test BED 


air filter in order to remove any carbon and copper dust 
that may be present, the air from the slip rings also being 
returned to the main system through a filter. Curves 
showing the open and short-circuit characteristics, based 
on the tests, are given in Fig. 3. 

Heat runs were carried out at normal voltage on open 
circuit and at the maximum current on short circuit, 
and from the temperature readings upon a duplicate 
machine at various loads up to the maximum output, 
it was clear that the temperatures of the alternator at the 
maximum rating would be considerably below the specified 
values. With the alternator excited for normal voltage 
on open circuit, the voltage wave form was also deter- 
mined, and as the copy of the oscillogram record—Fig. 4— 
indicates, it proved to be almost a pure sine wave. 

While running at no load and normal speed (i.e., 
3000 r.p.m.), and excited to give 33,000 volts, the alter- 
nator was subjected to sudden short-circuit tests by means 
of the gravity-operated knife switch, with separate oil- 
immersed contacts. The switch, which is to be seen on 
the left of Fig. 2, was made in the Heaton Works, and 
although it has the merit of simplicity it has proved to 
be perfectly suitable for the purpose. 

A copy of the oscillograph record showing the stator 
currents during the short-circuit test at 33,000 volts is 
given in Fig. 5, from which it will be perceived that the 
current wave in phase P, is symmetrical, while those in 
phases P, and P, are assymetrical. Thus the electro- 
magnetic stresses in the windings, and particularly the 
end windings of the two latter phases, are at a maximum. 
The reason for very marked assymetric conditions in both 
phases—phases P, and P,—is to be found in the fact 
that phase P, was closed a fraction of a second after 
P, and P;. For this reason the peak current is rather 
more than doubled in phase P,, and the electromagnetic 
stresses therefore exceed four times the stresses which 
occur as the result of a symmetrical short circuit. The 
alternator was thus subjected to test conditions of maxi- 
mum severity, but examination of the stator windings 
after short circuit failed to reveal signs of movement. 


SV/ 


CALIBRATION PARTICULARS. 
P,= 2080 Amps. per Centimetre 
Po=1760 - v 
P3=2000 » i 


FIG, 5—OSCILLOGRAPH RECORD OF STATOR CURRENTS 


with the makers’ practice, has an enclosed ventilating 
system, with a separate motor-driven fan and air cooler, 
and with the alternator slip-rings, exciter and fan motor 
included in the circuit, was erected on the test bed, 





FiG. 4—VOLTAGE OSCILLOGRAM 


together with its turbine, as shown in Figs. 1 and 2. 
Incidentally, it should be explained that the air for the 
exciter is drawn from the main circuit by a fan on the 





exciter armature, and is returned through a viscous type 


A certificate of the insulation pressure tests made on the 
machine is given below :— 
Stator winding between phases and between phases and earth 
(all sections simultaneously )}— 
Bull conductor Be ee: avis 
Inner conductor 
Outer conductor 
Insulation resistanee, each 
earth, before test 
Insulation resistance, each 
earth, after test.. .. .- «+ «- 
Rotor winding (2500 volts for 1 min).— 
Insulation resistance before test.. 15 megohms 
Insulation resistance after test .. 14 megohms 
Exciter armature and magnets (2500 volts for 1 min.)— 
Insulation resistance before test.. 8 megohms 
insulation resistance after test .. 8 megohms 


The alternator is fitted with patented non-metallic end 
shields, which considerably reduce the eddy current losses. 

The first Brimsdown machine has a record of over five 
years of service, supplying current directly to an exten- 
sive overhead and underground network, and although 
working with its neutral point insulated from earth it has 
stood the severest surges arising from faults on the trans- 
mission lines without the least sign of distress. With 
concentric stator conductors the maximum voltage 
between adjacent conductors does not exceed 7000 volts 
when the machine is generating 36,000 volts at its ter- 


67,000 volts for 1 min. 
45,000 volts for 1 min. 
.. «+ ++ 23,000 volts for 1 min. 
phase to 
+s «+ «+ 600 megohms 
phase to 
600 megohms 





TURBO-ALTERNATOR 


FIG. 2—-ALTERNATOR AND SHORT CIRCUITING SWITCH 


minals, with the result that, in spite of the high working 
pressure, the insulation is subjected to no greater stress 
than that existing in any ordinary low-voltage machine. 
As these alternators have a high internal reactance, the 
short-circuit current is relatively low and they are all 
subjected to repeated short-circuit tests across the ter- 
minals at full speed and voltage. 

Contrary to what some engineers seem to suppose, 
the machines can be operated either with an earthed 
or insulated neutral point. Owing to the elimination of 
step-up transformers the cost of the plant and space 
occupied are reduced. In comparison with the cost of a 
low-voltage alternator and transformer the installation of 
a high-voltage machine is said to result in a net saving of 
not less than 12s. per kilowatt, or at least £18,000 in the 
case of a 30,000-kW alternator. The efficiency of a high- 
voltage alternator is also greater than that of a low-voltage 
machine and the transformer losses are, of course, avoided. 
Finally, the smaller currents to be carried when a high- 
voltage alternator is employed require smaller and fewer 
cables to be led out through the foundation block. 








An Insulated Electric Drill. 


THE new electric hand drill which we illustrate herewith 
is novel in that the greater part of its “‘ carcase ” is made 
of bakelite, with the idea of minimising the possibility of 
electric shocks to the operator. It is made by the West- 
minster Tool and Electric Company, Ltd., of Putney 
Bridge-road, London, 8.W.15. 

The housing is made of specially reinforced bakelite, 
and within it there are arranged the motor, switch, brush 
holders, leads, and connections in such a way that it is 
impossible for the operator to receive a shock, should the 
winding insulation for any reason break down. A further 














ELECTRIC DRILL WITH BAKELITE BODY 


safeguard is introduced by the use of an impregnated 
fabric bakelite gear wheel, which is said to have proved 
to give better service than the steel gears usually em- 
ployed for such work. The gear case is of aluminium alloy 
covered with Doverite insulating compound of the same 
colouring as the housing. The switch is of 15 ampéres 
capacity and is totally enclosed in a bakelite housing, and 
the commutator is built up on bakelite, with large copper 
segments and steel reinforcing rings. The motor is ven- 
tilated by a fan and runs in ball bearings. The machine 
can be run on either direct or alternating current, and will 
drill holes up to }in. in diameter in steel. 








Two New Woodworking Machines. 

Amonce the woodworking machines which were exhi- 
bited at the British Industries Fair, the two illustrated 
herewith were perhaps the most novel. They are made by 
the Midland Saw and Tool Company, Ltd., of Summer- 


lane, Birmingham. : 
The peculiarity in each case lies in the fact that power 1s 
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transmitted from the electric motor to the cutter head | directly with the 


through a flexible shaft. In this way a substantial motor 


ean be employed and fixed under the table, where it is 
out of the way, and leaves the cutting head free to be used 


in practically any position. 
The machine shown in Fig. 1 is for stair stringing—that 

















FiG. 1 STAIR STRINGING MACHINE 


is to say, cutting the grooves in the sides of a staircase 
into which the treads and risers fit. As will be seen, the 
flexible shaft is driven at a high speed by belt from an 
electric motor. The cutter head is mounted on a hori- 
zontal arm which can be swung about a pivot and is fed 
forward by hand. Stops are provided at right angles to 

















FiG. 2—MACHINE SET UP FOR ROUTING 


set the arm for cutting the grooves for the steps and the 
risers alternately. In the case of the steps, the grooves 
have a slight taper, so an excentric is provided in the pivot. 
A cut is made with the arm resting against the stop and 
the excentric is then turned the requisite amount. Another 
cut is then made along one side of the groove to give it the 

















Fic. 3—Cross-CuT SAw 


requisite taper. The spacing of the steps is determined 
by a stop, which is dropped into the preceding cut, and 
handy clamps are provided for holding down the work. 
The second machine—see Figs. 2 and 3—needs little 
description, as its construction is so obvious in the engrav- 


motor spindle. 


its own axis through an angle of 90 deg. 
of course, fed into the work by hand. 











L.M.S. Railway—Three-Cylinder 
Tank Engines. 


Tue L.M.S. Railway is building at Derby thirty-seven 
three-cylinder 2-6-4 tank engines, designed by Mr. 
Stanier. A portrait of the first, ‘“‘ No. 2500,” is reproduced 
herewith. The wheel arrangement is exactly the same as 
| that of the existing ‘‘ 2300 ” class, and the three cylinders 


The swinging arm can 
| slide up and down on the pivot post and can be turned on 
The cutter is, 


(inclusive of safety valves), which will, in due course, 
form the subject matter of a separate specification, and 
specifications for other types of boilers are in hand. 


ARC WELDING OF STRUCTURES. 


No, 538—1934. The principal features covered by this* 
specification are quality of material, method of making 
welded joints, permissible working stresses, workmanship, 
mechanical tests on welded joints, and supervision. A 
complete specification for covered electrodes of a quality 
appropriate to the class of work covered by the specifica- 
tion is given in one appendix. Two further appendices 
deal in full with methods of making all-weld metal test 
pieces and the method of testing welded joints respec- 
tively, and a fourth appendix is devoted to recommenda- 











have been adopted in place of two in order to get better 
acceleration for suburban trains. The boiler is of the 
tapered design and generates at a working pressure of 
200 ib. No more than a moderate superheat is provided 
for, the superheater having an area of 160 square feet 
against a total generating surface of 1148 square feet. 
The grate area is 25 square feet. The cylinders are 16in. 
by 26in. and the drivers 5ft. 9in. diameter, giving, with 
85 per cent. B.P., a tractive effort of 24,600 lb. The tanks 
carry 2000 gallons of water and the bunker 34 tons of coal. 
The boiler is fed at the top on to # distributing tray by an 
exhaust and a live steam injector. It will be observed that 
double guide bars are used for the outside crossheads, but 
in order to allow space for the inside Walschaerts gear and 
to clear the leading straight axle a single bar is employed. 
In other respects the engines conform to the standard 
practice of the day. Manganese molybdenum steel is 
used for the connecting and coupling rods; the wheels 
have cast steel centres with triangular rims and Gibson 
retaining rings; the balance weights are of steel plate 
riveted to the spokes on both sides, leaving a space for 
lead filling ; the regulator is on the superheater header in 
the smoke-box. The axle-boxes for the drivers are steel 
castings with pressed-on brasses provided with white 
metal crowns, and underkeeps fitted with oil pads. On the 
ieading and trailing boxes the pads can be slid out for 
examination. 








BRITISH STANDARDS INSTITUTION. 





AU British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, 8.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated, 


LANCASHIRE AND CORNISH BOILERS. 


No. 537—1934. For some while past it has been 
apparent that the absence of a recognised British standard 
was adverse to the export trade in boilers from this 
country, and by mutual agreement such standards are 
now in course of preparation by the British Standards 
Institution. 

The projected series of such standards (as illustrated 
by the issue now to hand) will take the form of purchasing 
specifications for particular kinds of boilers, and not that 
of an entire constructional code. 

B.S.8. No. 537, the first of the new series, covers Lanca- 
shire and Cornish boilers, excluding setting, insulation, 
mountings, furnace, and other fittings, as well as 
mechanical stokers, air preheaters, and similar auxiliary 
gear, which are to be the subject of mutual agreement. 
Unless otherwise specially required by the purchaser, 
boilers under the specification are required to be supplied 
complete with mountings and fittings for hand firing 
and natural draught to operate as an independent unit. 
The specification comprises sections dealing with 
materials, rules for, scantlings, construction, workmanship 
and inspection, makes provision for alternatives in con- 
struction and design, and is complete with inquiry and 
tender appendices. 

The rules for scantlings are, as stated in a prefatory 
note, applicable to boilers constructed throughout under 
independent supervision and working under normal 
average conditions of draught, good feed water, and 
maintenance supervision. 

It is recommended that where conditions are adverse, 
e.g., abnormal evaporation, bad feed water, full exposure 
to the elements, or where neglect is anticipated, that the 
minimum scantlings specified should be increased by a 
suitable addition to the required working pressure in the 
formule for design. 

Apart from the foregoing, the specification is complete 
and comprehensive, and although, when cited, it is 
necessary to prescribe desired alternatives, these are 
clearly set forth in the specification and the appendices, 
so that oversight is improbable. 





ings. It can be used either for cross cutting with a saw 
or for routing. In this case, the flexible shaft is connected 
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tions on the design of welded structures. These recom- 
mendations are of a somewhat elementary character, but 
it is anticipated that as experience is obtained they will be 
amplified and made more comprehensive so that the useful- 
ness of the specification may be extended. 








CATALOGUES. 





Ruston AND Hornssy, Ltd., Lincoln.—-A booklet on Lincoln 
and the products of the firm, 

Harpypick, Ltd., Sheffield.—List No. 380 of the “‘ Hurst” 
electric rotary coal and stone drilling machine. 

Tuos. Rosrysow anp Son, Ltd., Rochdale.—A brochure 
dealing in some detail with mortising machines. 

British Atumintum Company, Ltd., Adelaide House, King 
William-street, E,C.4.—A catalogue ef aluminium sections. 


GENERAL Exvgzorric Company, Ltd., M t House, Kings- 
way, W.C.2.—New industrial lighting equipment catalogue. 

British Metattic Packrnes Company (1933), Ltd., Sidcup, 
Kent.—Booklet describing in some detail “ Britimp ”’ metallic 
packings. 

James KxiTH anp BLackMAN Company, Ltd., 27, Farringdon- 
avenue, E.C.4.—Booklet K 237, giving particulars and prices 
of oil film filters. 

Batteries, Ltd., Redditch.—Publication No. 1934, describ- 
ing various emergency lighting schemes incorporating “ Nife ’ 
accumulators. 

STEWARTS AND Lioyps, Ltd., Glasgow.—Catalogue Section 8, 
a book of over 150 pages giving details of steam pipe installa- 
tions of all types. 

Stanton Ironworks Company, Ltd., near Nottingham.—A 
publication dealing with various types of joints for gas, water, 
and sewage mains. 

Sin W. G. ARMsTRONG, WHITWORTH AND Co, (ENGINEERS), 
Ltd., Seotswood Works, Newcastle-upon-Tyne.—An illustrated 
booklet on lightweight motor trains. 

Extuotr Brotuers (Lonpon), Ltd., Century Works, 8.E.13. 
—Catalogue Sheet T | of the firm’s transmission system for the 
remote indication of electrical and mechanical movements. 


Hersert Morais, Ltd., Loughborough.—A 1124 page book 
entitled ‘‘ Modern Lifting,” being a compendium of informa- 
tion about the many varieties of lifting and transporting 
machinery made by the firm. 

Eneuisu Exvectric Company, Ltd., Stafford.—The following 
publications: Q 66, Glass Bulb Rectifiers; Q 78, the Grid- 
controlled Mercury-are Rectifier and the Principles Involved ; 
Q 19, Single-cylinder, Multi-stage Steam ‘lurbines ; Q 74, 
New Tramears for Blackpool; Q71, Hand-operated Gear, 
Class 0QS for Oil Circuit-breakers; P73C, “ English 
Electric ” Cookers; Q 80, Water Heaters; Q 81, Inset Fires. 








Tue InstiruTion oF STRUCTURAL ENGINEERS.—The annual 
dinner and dance of the Institution of Structural Engineers 
took place on Friday evening, March 23rd. It was held at the 
Dorchester Hotel, under the chairmanship of the President, 
Major A. J. 8. Waters, V.C., and was attended by more than 
six hundred members and guests and their ladies. Early in the 
evening the President announced that at a Privy Council 
held at Buckingham Palace that week, the King was pleased 
to approve the grant of a Royal Charter of Incorporation to 
the Institution. In proposing the toast of “The Houses of 
Parliament,” Professor Sir Thomas Hudson Beare referred to 
the present congestion in Parliamentary business, which led to 
overwork, and advocated some scheme of devolution which 
would enable the special local government business of England, 
Scotland, Northern Ireland, and Wales to be dealt with by 
Grand Committees. Replies were made by Dr. E. W. Barnes, 
the Bishop of Birmingham, and Dr. E. L. Burgin, the Parlia- 
mentary Secretary of the Board of Trade. In proposing the 
toast of ‘lhe Institution of Structural Engineers,” the Rt. Hon. 
Sir Edward Hilton Young, the Minister of Health, said he 
hoped that structural engineers who were closely concerned 
with the problem of steel frame and concrete building, would 
render services which were essential in housing reforms now being 
undertaken. He was himself forming a committee of technical 
experts to assist this purpose. ‘lhe toast of ‘ Our Guests 
was entrusted to Mr. R. H. Harry Stanger, and Sir John Haslam 





Another committee is at present dealing with mountings 





briefly replied. 
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New Electric Regulators. 


SEVERAL new regulators for controlling electrical 
pressure, &c., have been brought to our notice by the 
_ Oerlikon Company, Ltd., of Victoria House, Southampton- 
row. The regulator, shown in Figs. 1 and 2, can be used 
for the automatic control of pressure, current, power, or 
power factor, or the difference between such quantities, 
according to the design of the measuring device which 
controls a small servo-motor. By coupling the servo- 
motor to regulating resistances, it is possible to arrange 
for the automatic regulation of several machines working 
in parallel and very sensitive and quick-acting control is 
said to be secured. Induction regulators, valves, &c., 
can be controlled in accordance with electrical pressure or 
other quantities. The measuring device governs the flow 
of oil under pressure, and causes the servo-motor to revolve 
in the desired direction. 

In the case of electrical pressure regulation, the pressure 
coil 1 is connected to the supply R to be regulated, and it 
acts on the balance lever 2, compensated by the spring 14. 
The magnet has a stationary winding connected in series 
with a moving coil secured to the balance lever 2, while the 
auxiliary pilot valve 3 is carried by a small rod suspended 
from the lever. This valve controls the main pilot valve 4, 
which admits oil under pressure to the servo-motor 5. 
A pump 8 driven by a small motor 10 draws the oil from 
the vessel 6 through the filter 7 and delivers it to the main 
pilot valve through the control ducts at the necessary 
pressure. Between the pressure side of the oil pump and 
the main pilot valve 4 there is an overload valve 9 which 
enables the oil to escape when the valve 4 is closed and 
when the servo-motor is in the final position. At the top 
the main pilot valve has an enlarged operating piston, and 
oil is led to the spaces above and below it, each of these 


The contactor regulator shown in Fig. 3 is for the auto- 
matic control of induction regulators and step switches. 
In the case of Oerlikon large induction regulators, the 
rotor is shifted by means of an oil servo-motor, whilst, 
owing to cost, it is customary to confine the driving equip- 
ment of small regulators to an electric motor and gearing. 
With an electric motor, however, it is necessary to provide 
a separate regulator to reverse the direction of rotation. 
The regulator shown in Fig. 3 which, with a few alterations, 
can be converted into a transformer tap-changing regu- 
lator, has therefore been devised. Both regulators can be 
used for the control of pressure, power, power factor, &c., 
with a suitably designed measuring system. In the case 





























two pressure chambers communicating with the auxiliary 
pilot valve 3 through a separate duct. 














Fic. 1 AUTOMATIC REGULATOR 


of rest, when the pressure controlled by the regulator has | 
its proper value, the auxiliary pilot valve 3 is in the mid- | 


position, and the ducts leading to the two pressure chambers 
are closed. But if the pressure alters, the balance is 
destroyed and the auxiliary pilot valve 3 is moved upwards 
or downwards. One of the two ducts is thus put into 
communication with the vessel that is not under pressure 
through the slot in the auxiliary pilot valve, while the 
other duct remains closed. This gives rise to a difference 
in pressure between the two sides of the operating piston 
of the main pilot valve which is displaced. In turn, the 
pilot valve connects one side of the servo-motor 5 with the 
pump, and the other side with the oil vessel. The servo- 
motor, constructed on well-known lines, operates the field 
regulator 16 through the intermediary of the chain wheel 
5b and chain 5c, until the electrical pressure attains the 
desired value. 

Over regulation and hunting are prevented by the 
damping and spring devices provided for the return 
motion. The oil-filled damping cylinder 11 is operated 
by the servo-motor 5 through a rack and pinion. The rod 
13 acts upon the return lever 12, which brings the balance 
lever back into its middle position by means of the 
spring 14a. By varying the section of the passage through 
the damping piston, the deflection of the lever 12 can be 
adjusted for any condition of regulation, and once the 
pressure has reached its correct value the servo-motor 5 
and the field regulator 16 remain in a definite position. 
The spindle 5a drives a disc 5f in which holes are bored, 
and one end of the spring 18, which exerts an additional 
tension on the balance lever 2, is attached to one of these 
holes, according to the desired static setting. 

The regulator has been designed for switchboard mount- 
ing in the neighbourhood of field regulators. The oil 
pump is inside the tank 6 and by removing the screw plug 
7a, Fig. 1, the filter through which the oil passes can be 
withdrawn. With the regulator cover in position the oil 
pump can be started and stopped by means of the 
switch 21, which is the only part of the apparatus that 
calls for manual operation when setting the regulator to 
work or putting it out of service. 


Under conditions | 


Twe Enciwwecer”’ ~ Swain Se 
1, Electro-magnet ; 
| +, main pilot valve ;_ 5, servo-motor ; 5a, servo-motor spindle ; 
| 5b-5d, chain drive ; 5e, f, reducing gear ; 6, oil vessel ; 7, filter ; 
| 8, oil pump ; 9, overload valve ; 10, pump motor; 1], damping 
device ; 12, return motion device ; 13, damping setting device ; 
14, main spring ; 14a, adjusting spring; 146, tension adjusting 
| screw ; 16, field regulator ; 17, exciter or generator ; 18, setting 
| spring. 


Fic. 2--DETAILS OF REGULATOR 


dise 2 upon which two electro-magnets 1 connected to the 
| circuit to be controlled exert a torque which is counter- 
| balanced by the weight 3 and spring 4. When the elec- 
| trical pressure is at the required value governed by the 
| weight and spring, the disc is in a state of equilibrium, but 
| not otherwise. The disc carries a mercury switch 6 with 
three electrodes, and serves as a change-over switch. 
| In the mid-position all the three electrodes are isolated 
from each other; in the left-hand position the mercury 
| couples the middle and left-hand electrode; and in the 
| right-hand position the right and middle electrode. The 
| switch controls two mercury contactors 9a and 9b, 
| operated by electro-magnets 7a and 7b without appreciable 
| time lag. A diagram of connections for the regulator is 
| 
! 
| 


| 

| 

| ~ t ~ J 

| of pressure regulation, the latter consists of a Ferraris 
| 

| 

| 





| 














Fic. 3-CONTACTOR REGULATOR 


arranged for controlling an induction regulator is given in 
Fig. 4. 

Over-regulation and hunting are prevented by an elec- 
trical return device. Two resistances are connected in 
series with the pressure magnets, the left-hand one, for 
instance, which is short-circuited in the position of rest, 
being introduced into the pressure circuit by the auxiliary 
contact 10a, Fig. 3, when the left-hand contact comes into 
play, while the other resistance, which is in circuit during 
the condition of rest, is bridged over by the contact 10a 
when the right-hand contactor operates. As the result of 
this variation in the resistance of the circuit of the pres- 
sure magnets, the torque on the disc in the case of small 
pressure variations is always altered in such a way that 
the disc is brought back to the mid-position., As it is only 
possible for one of the two contactors to be excited at the 





same time, there is no risk of a short circuit. To prevent 
oscillations of the disc a dashpot 11 is provided. 
The value of the regulated pressure can be adjusted 


within the limits of +10 per cent. by means of the series 
resistance, which is adjusted by the knob 12. If it is 
desired that the pressure shall vary with the current a 
compounding resistance is inserted in the pressure magnet 
circuit, and as the resistance carries the secondary current 
of a current transformer, it gives rise to a pressure drop 
which varies with this current. This resistance can be set 
by the knob 13, and the regulator rises the pressure to a 
higher value corresponding to the pressure drop. 

The weight 3 can be adjusted to suit conditions and the 


ry 


Positive 
Boost 


3 


Negative 


2, balance lever ; 3, auxiliary pilot valve ; 


contactor pressure regulator; 2, pressure - 
3, compounding resistance ; 4, motor- 
5, induction regulator; 6, end reversiny 
7, push-button reversing switch ; 
9, switch 


| 1, Automatic 
| adjusting resistance ; 
reversing contactor ; 
switch with pilot lamps ; 
8, reversing switch for hand or automatic operation ; 
box. 

| FiG. 4 CONNECTIONS FOR INDUCTION REGULATOR 
CONTROL 


displacement of the disc is limited to the required angle by 
the stops 5a and 5b. Temperature variations are com 
pensated, and there is said to be no variations in the 
torque developed by the disc. The contactors below the 
measuring system will deal with a maximum current of 
30 ampéres at 250 volts, or 10 ampéres at 600 volts. 








Socrety or CuemicaL INpustTRY.——It is officially announced 
that Mr. Edwin Thompson, of Liverpool, has been selected 
by the Council of the Society of Chemical Industry as President 
for the year 1934/35. He will take office at the annual meeting 
of the Society, which is to be held int Cardiff on July 16th—20th. 

DEVELOPMENT OF THE Parsons STEAM TuRBINE.—Our 
attention has been drawn to a contradiction in the description 
of the Sydney turbine in our issue of February 23rd. The 
particulars of the generator are correctly given in the name plate 
printed on page 191. It was a 25-cycle machine, not a 50-cycle, 
and the rotors had four poles, not eight. 

Fryspury TECHNICAL COLLEGE.—The twenty-second annual 
dinner of the Finsbury Technical College Old Students’ Associa- 
tion took place at the Trocadero on Saturday, March 17th : 
94 members and friends were present. This annual event seems 
to be becoming increasingly popular in spite of the fact that thé 
College has been closed for a number of years. 

Macuine Toor Trapes’ AssocraTtion.—The annual dinner 
of the Machine Tool Trades’ Association was held at the 
Trocadero Restaurant on Wednesday, March 2Ist, 1934. 
Ex-Provost W. B. Lang presided. Immediately following the 
loyal toast, Mr. Lang, on behalf of the members of the Associa 
tion, made a presentation to Sir Alfred Herbert on his retirement 
from presidential office after serving the Association in that 
capacity for more than twenty years. The toast of ‘The 
Guests’ was proposed by Mr. J. H. Goddard, and Monsieur 
J. Maiskey, the Ambassador of the U.S.S.R., and Sir Edward 
Crowe, Comptroller-General, Department of Overseas Trade, 
responded. Mr. Alexander Ramsay proposed the toast of “ The 
Association,” to which Sir Alfred Herbert replied, and the 
proceedings closed when the toast of “‘ The Chairman ”’ had been 
fittingly honoured. 

Bett Rerarr.—Another ancient church bell has just been 
successfully repaired by modern welding methods. It belongs 
to Blythburgh Church, Suffolk, and was cast in 1608 by James 
Edbere, whose name appears in the inscription. The bell is 
interesting to engineers as an example of early foundry work. 
and shows how successfully large castings were made over 300) 
years ago. The bell stands 3ft. 6in. high and weighs about 
8cwt. it was a condition of the order to the welding engineers, 
Barimar, Ltd., of 14-18, Lamb’s Conduit-street, London, W.C.1, 
who carried out the repairs, that under no circumstances were 
the handsome canons on the bell to be removed during the 
process of repair, and this stipulation was faithfully observed. 
The cracks were due to the development of rust around the 
iron clapper staple in the crown, but the welding engineers 
removed this staple, and there is now no iron in the bell to cause 
tuture trouble. 

‘“‘ ENERGIEBIBLIOGRAPHIE.”-—-We have received from the 
British National Committee World Power Conference a copy 
of the current issue of the Energiebibliographie, published by the 
German National Committee of the World Power Conference. 
It is now in its third year of publication, and in view of the 
technical progress which is being achieved in many branches of 
industry in Germany at the present time, the Bibliography is 
of interest. The Bibliography, which is divided into sections 
dealing with fuels, steam generation, electricity, water, internal 
combustion and other engines, electricity distribution, gases, 
consumption and economics, provides brief résumés of all the 
latest publications of major importance throughout the entire 
field of power. The “fuels” section is divided into solids, 
liquids, and gases; the “‘electricity’’ section is concerned 
mainly with station and machinery construction ; while the 
‘“water’’ section, of course, describes recent publications 
dealing with hydro-electric development. The economic section 
is mainly descriptive, and deals, among other things, with costs, 
budgetary control and tarifis for the supply of electrical energy. 
‘Lhe Bibliography may be ordered through the Central Office of 
the World Power Conference at 63, Lincoln's Inn-fields, and the 
subscription is 5s. per annum. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Our Foreign Trade in Iron and Steel. 


The Board of Trade Returns for February show 
a slight increase in the imports and a substantial decrease 
in the exports of iron and steel, as compared with January. 
The total imports of iron and steel and manufactures 
thereof in February reached 123,27] tons, against 119,820 
tons in January, whilst the exports which in January were 
163,695 tons, dropped to 141,992 tons. The largest quan- 
tities of steel last month came from Belgium, with a total 
of 51,179 tons, compared with 53,948 tons in January. 
The imports from France totalled 20,668 tons, against 
17,538 tons, and from Germany 16,260 tons against 
14,096 tons in the previous month; whilst Luxemburg 
sent 17,985 tons against 10,069 tons. The imports of pig 
iron from Sweden declined from 5790 tons in January to 
4605 tons. On the export side of the market of the total, 
of 141,992 tons, 77,522 tons were sold to countries in the 
British Empire. Of this, British India took 17,664 tons ; 
South Africa, 14,699 tons; Australia, 9465 tons; and 
New Zealand, 7859 tons. The largest tonnage exported 
to a single foreign country in February was 101,100 tons 
to Soviet Russia, the Argentine coming next with 7618 
tons. Denmark took 4520 tons, Holland 5671 tons, and 
France 2452 tons. 


Machinery Imports and Exports. 


Both the imports and exports of machinery 
showed a decline in February compared with January. 
The total imports, excluding items such as typewriters 
and vacuum cleaners, were valued in February at £708,729, 
against £815,270 in January, whilst the exports, which 
include a larger number of classifications than are contained 
in the import statistics, were valued at £2,516,100 in 
January and £2,134,370 in February. The value of 
water-tube boilers exported in February reached £31,986, 
and that of “ other sorts” of boilers £17,234, the figures 
for the January exports being £61,127 and £25,854 
respectively. Cranes, hoists, and other lifting machinery 
were exported to the value cf £58,096 in February, com- 
pared with £63,631 in January. Of these British India 
was the largest customer, taking £20,662 in February, 
against £9460 in the previous month. The overseas 
trade in electrical machinery totalled £122,775 in February, 
against £124,999 in January. This included motors to 
the value of £50,039, compared with £71,179 in January. 
The exports of machine tools for metal working increased 
to £75,563 in February, against £83,246 in January. 
Mining machinery, excluding coal cutters and steam 
and electric winding machinery, was exported to the value 
of £58,453 in February, against £74,653 in the previous 
month. Amongst the largest buyers of machinery during 
February were British India, with £421,015; South 
Africa, £283,604; Australia, £105,660; the Netherlands, 
£57,291; Portugal, £80,529; France, £59,609; and 
Germany, £45,367. 


Pig Iron. 


Steady progress continues in the pig iron industry, 
the position being especially favourable on the North- 
Kast Coast, where production has been further increased. 
In spite of the enlarged output of Cleveland foundry iron, 
supplies are readily absorbed and stocks are negligible. 
Scotland has taken good quantities and any expansion in 
the export trade would necessitate a further increase in 
production. Quotations for export are difficult to ascer- 
tain, but there is every indication that actual orders could 
be placed at very attractive figures. The recent improve- 
ment in the demand for East Coast hematite has been 
fully maintained, and although much larger quantities 
are being produced, they are readily cleared. Stocks are 
smail and the ironmasters have sufficient orders on hand 
to keep them busy over a long period. Steel makers in 
other districts have placed forward contracts. The 
position in the Midlands is satisfactory, the demand from 
the light castings branch shows no signs of falling off, and 
a fair business has been done in other directions. Some 
consumers have cgntracts running until about the end of 
June, which were entered into before the present prices 
came into force. Small tonnages to meet special require- 
ments are being ordered at the new rates. An encouraging 
feature is the fact that forge qualities are selling much 
more readily. A satisfactory business has been reported 
in North-West Coast hematite, though most buyers have 
not purchased beyond the end of May. Producers, how- 
ever, have already booked sufficient orders to keep them 
well employed for some months. The local demand 
remains active and good quantities continue to be 
despatched to the Midlands and South Wales, but deliveries 
in other directions have been rather lighter. Prices remain 
steady. Only a moderate inquiry was experienced for 
pig iron in the West of Scotland and the consumption 
leaves abundant room for improvement. Better reports 
however, have been received from the light castings 
trade, which may take larger quantities in the near future. 
In Scotland the number of blast-furnaces in operation now 
totals fourteen, which is a considerable improvement 
sinee last year. 


The Steel Industry. 


The heavy steel trade has shown a steady 
improvement, though producers are somewhat irregularly 
employed, some having quite good order books, whilst 
others are urgently in need of fresh business. The home 
consumption of semi-finished steel is good, and during the 
past week further orders have been secured by producers. 
On the Tees the outlook is cheerful, as a further cargo 
of steel has been shipped to Russia, and there is more to 
follow, whilst the recent substantial order for steel rails 
for China will benefit the local mills. Lancashire reports 
a sustained demand for steel bars, but only moderate 
orders have been received for boiler plates and structural 


steel. In the Midland area Continental competition in 
small bars has been rather more in evidence, as merchants 
have offered the Continental product at £6 18s. per ton 
delivered against home material at £7 10s. to £7 15s. 
Little business has passed at the Association price of 
£8 12s. d/d. The heavy steel works on the Clyde are 
better off for orders than for some time past, as there 
is now a steady demand for shipbuilding material, and 
the position has been further improved by orders for 
rails, wagons, and railway:equipment. The only dis- 
couraging feature is the slow development of export trade, 
which is particularly poor as regards black and galvanised 
sheets. 


Scotland and the North. 


In the West of Scotland there is a steady inquiry 
for heavy steel, makers of which are well employed, 
though chiefly on material for local consumers. An 
increasing quantity of steel is being taken by shipbuilders, 
and with one possible exception all the yards on the 
Clyde are employed. A lull in business has developed at 
the moment, but in view of the recent orders for new 
vessels production should proceed at a good pace for some 
time to come. The tube trade is fairly busy on tubes of 
large diameter, but orders for the smaller sizes would 
be welcomed. Sheet makers continue to do a good business 
with home users, particularly the motor car trade# Export 
business was again disappointing, but Canada has recently 
bought a little more freely after a very quiet interval. 
The re-rollers in this area are poorly employed. A slight 
improvement was noted in the demand for wrought iron, 
but some of the works are on short time. On the North- 
West Coast the position remains satisfactory owing to 
the keen demand for hematite, and good orders have 
been placed, both at Workington and Barrow. Steel 
makers are actively engaged and large quantities of steel 
rails are being turned out, while re-rollers are taking 
important quantities. Active conditions are assured 
for some months ahead, owing to the large number of 
orders placed here in recent weeks. In Lancashire, manu- 
facturers of textile machinery are poorly employed, 
but good quantities of pig iron are being taken by the 
light castings branch. 


The North-East Coast and Yorkshire. 


The outlook on the North-East Coast is more 
promising; inquiries have been numerous and an 
encouraging feature has been the increased proportion 
from overseas. The demand for semi-finished steel has 
been rather less active, but some fresh orders have been 
booked and makers generally have a fair number of old 
contracts in reserve. Finished iron and steel have been 
sold in larger quantities and Russia has again purchased 
steel in this area. The rail manufacturers report a more 
active business, and during the past few days orders have 
been secured for about 12,000 tons of rails. In the Sheffield 
area, the local steel mills are well employed and in a number 
of instances are working overtime. The basic steel 
furnaces are running at capacity and the rolling mills 
are busy. The call for railway steel shows a decided 
expansion and orders for axles and tires have been on a 
more liberal scale than for some time past. Cold-rolled 
steel and strip have been in sustained demand, whilst 
stampings and pressings have been ordered freely. Makers 
of special steels and stainless steel are exceptionally 
well booked and the demand shows no signs of diminishing. 
A new use for stainless steel has been adopted by one 
Continental Government, which is using it for the manu- 
facture of coins, in place of a nickel alloy previously used. 
The machinery and engineering branches have a consider- 
able amount of work in hand from the automobile industry. 
A particularly active branch is that producing aircraft 
engine parts. Makers of agricultural machinery report a 
revival in the demand mainly on home account, though 
Colonial business is maintained at a satisfactory level. 
The tool trade also reports a steady business. 


The Midlands and South Wales. 


A steady improvement can be noted in most 
departments of the steel trade in the Midlands, and the 
inquiry for structural steel has been on a better scale 
than for some weeks past. The motor car factories are 
pressing for deliveries of rolled steel. The electrical 
engineering branch is well employed, and the producers 
of railway equipment have booked a satisfactory amount 
of fresh business during the past week. Re-rollers of 
steel bars report a less active demand at the new rate of 
£8 12s. for 4-ton lots, and most producers are now turning 
out much smaller quantities than they were a few weeks 
ago. Latterly, foreign competition has been more 
prominent in this material, especially in regard to the 
smaller sizes. Steel tube strip has been in steady demand, 
and sufficient orders have been placed to keep the mills 
working, although the price for the local product is on the 
basis of £9 Is. per ton, which compares with £7 17s. 6d. 
to £8 12s. 6d. for imported strip. A certain number of 
orders for this product has been secured by the Continent. 
A steady demand has prevailed for British steel for the 
collieries, and good contracts were placed during the past 
week for rails and arches. A few more orders have been 
placed this week for billets, and sheet bars have been 
bought a little more freely than of late. Sheet bars 
are not controlled, and the price for delivery in the 
Midlands ranges from £5 to £5 5s. per ton. Continental 
billets have been offered in this district with some freedom, 
but only a limited amount of business has been transacted 
in that direction. In South Wales a steady demand has 
prevailed for heavy finished steel, but in semis the tone 
has been quieter, as most consumers have covered their 
requirements for some time ahead, and are now taking 
regular deliveries. Galvanised sheets were a dull market ; 








as regards export, but there was a moderate inquiry on 


Export quotations are 


home account. Only a few makers have a satisfactory 
amount of work in hand, and some are entirely idle. 
Welsh steel sheet bars were quoted at £5, with rails at 
£7 15s. to £8 5s. per ton. A fairly steady demand has 
been experienced for tin-plates, but although most makers 
have a fair amount of work on their books, only a few 
of the mills are running at capacity. The home demand 
has been well maintained, but a considerable amount of 
competition is being met in overseas markets, particularly 
in the Far East and South America. A fair volume of 
export inquiries has come to hand during the past few 
days, some of which may result in actual business. Exports 
of tin-plates for the first two months of this year amounted 
to 51,785 tons, against 71,629 tons in the same period 
last year. 


Finished Iron Prices. 


Bar iron has been brought under control, the 
title of the manufacturers’ governing body being the 
British Wrought Iron Association. The basis price is now 
£9 12s. 6d. for Crown bars in four ton lots in not less than 
one ton ofasize. The extras list, also, has been drastically 
revised. The lower grade bars have been separated into 
two classes, the better quality now being quoted at 
£7 15s. and the lower at £7 5s. These two classes comprise 
the qualities formerly known as nut and bolt iron. Before 
the import duties were imposed considerable quantities 
of Belgian No. 3 iron came into the Midlands, but at its 
present price of £7 5s. delivered little interest is taken 
in this material. The bar iron makers have experienced 
a better demand lately, and this, no doubt, encouraged 
them to enter upon a price control scheme. In the case of 
many of the Midland firms the advance in the quotation 
for Crown bars represents a substantial increase; but 
most of the Staffordshire works have been quoting £9 10s. 
for some time. The marked bar makers have taken 
some fair orders lately, and many of them are working 
full time. Lancashire best bar iron is firmer at £10 2s. 6d., 
and this reflects an improvement in the working conditions 
at the mills. Recently the wagon builders have placed 
some useful orders. Business in this department in 
Scotland might be better, and none of the makers are 
experiencing any pressure of work. The Scottish makers 
quote Crown quality bars at £9 15s. and £9 5s. for export. 
In the home market they are meeting with some com- 
petition from Belgian No. 3 iron. 


Stronger Market for Tungsten. 


During the past year prices of tungsten showed 
a slow but steady appreciation, and over the twelve 
months the price has more than trebled. The advance 
has been most pronounged since the beginning of February, 
and at the moment Chinese tungsten is nominally 36s. 
to 38s. per unit e.if. for March/April shipment. The 
higher rate is attributed to re-buying after the heavy 
forward selling which was general towards the close of 
last year, when a fall in values was expected. The principal 
reason for the firmness, however, is the grip on supplies 
now exercised by the Chinese Nanking Government. The 
Government has virtually taken over the tungsten 
monopoly, and has cancelled the contract of a British 
firm in China. Although tungsten is available from other 
sources, Chinese material is chiefly in request. Imports 
of tungsten into this country during the first two months 
of this year show a substantial increase at 1155 tons, as 
the total for the same period last year amounted to only 
594 tons. 


The Copper Position. 


Prices in the standard copper market have 
shown an easier tendency, but efforts to depress values 
have met with considerable resistance. The demand from 
consumers, both here and on the Continent, is good, and 
the business outlook appears to be definitely improving. 
American domestic consumption is said to be developing 
satisfactorily, though “‘ Code” uncertainties check the 
forward movement. There is every indication that con- 
sumption is gradually expanding, and that so far this 
year it has slightly gained on production. Advices from 
Tokyo disclose an increasing consumption of copper in 
Japan. The Japanese Copper Producers’ Association 
announces that during the last few months deliveries 
against orders have averaged 6000 metric tons a month. 
as compared with production of 5800 tons. The demand 
for copper plates, pipes, bars, and brass bars is expanding, 
and it is probable that imports will be larger in order to 
meet the demand, although producers claim that the 
present surplus of demand over production is temporary. 
Although consumption in the United States is on a good 
scale, it is the satisfactory demand from Europe which 
sustains the American market, and considerable quantities 
are being despatched to the Far East. 

Tin. 

Followimg a setback in prices owing to fears of 
trouble in the automobile industry in America, values 
sharply appreciated on advices that a strike would be 
avoided. The easier tendency early in the week caused 
some fairly heavy selling and liquidation, and to that 
extent the technical position has improved. The more 
confident feeling which developed was partly due to 
forecasts of a decrease of about 2000 tons in world supplies 
at the close of the month, and to a revival in speculative 
buying. Advices received from Batavia stating that the 
Government Sales Office there has suspended sales ex 
stock until September also helped to strengthen values. 
Consumption generally is well maintained, and freedom 
from labour troubles on the other side should result in 
a further recovery in prices. It is understood that the 





International Tin Committee can be summoned at short 
i notice should the position regarding supplies warrant 
‘an alteration in quotas. 
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Current Prices for Metals and Fuels. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers : joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 


PIG IRON. STEEL (continued) NON-FERROUS METAL. 
Home. Home. Export. Official Prices, March 28th. 
(D/d Teesside Area) GLASGOW AND DistTRICT— ae ee £ 3. 
N.E. Coast— oe ae: Bre: di Angles 7 
Hematite Mixed Nos. .. 3 8 0.. .. : Tees. . 
BRR Re a ee RR SF Bee d Joists 
Channels. . 
Rounds, 3in. and up 
under 3in. 


CoprpER— 
OUD voc jon ee earl es ae eee oe 
Threemonths .. .. .. .. $33 6 3to £32 
Electrolytic .. . £35 5 Oto £35 
Best Selected Ingots, aja Bir- 
mingham .. pl wilos lye £36 0 0 
Sheets, Hot Rolled Her eS £62 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10d. 10d. 
»  Brazed (basis) .. .. 10d. 10d. 


Brass— 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 
Home. Export. 


. vo K) 9 rt : 9 , 
Basic (Less 5/- rebate) - - eo ae SEE be Pa Tubes, ag baa 2/1 alloy ae = 
. raze: egal pee ery d. a 


_— 
a4 
NYwaaa 


Cleveland— (D/d Teesside Area) 
No. 1 er of: ae O.3 
No. 3 G.M.B. oe eT Se Mees - 218 6 ” 
No, 4 Forge we es eae. ad im 2 Plates, jin. (basis) 
Basic (Less 5)- acai Se et iz aaa 2 
MripLanps— e fin. .. 
Staffs.— (Delivered to Black Country Station) Pa fein. .. 


North Staffs. Foundry 311 er "9 tin. .. 
» » Forge .. 3. 6 °6 . Boiler Plates . . 


to -1 bo oO 


— 


- 
on 
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Northampton— 
Foundry No.3 .. .. ; Seer - Angles 
PONGS ee i Se BBO ot 53 . Tees... 


Derbyshire— Joists 


No. 3 Foundry Channels. . 
Forge Rounds, 3in. and up 


- ‘ under 3in. e 
ScotLanp— =< 
Hematite, f.o.t. furnaces a Slee Plates, jin. (basis) on) 0% 
No. 1 Foundry, ditto .. : ar Sos - * fein. . 
No. 3 Foundry, ditto .. $e ads - 5 fin. .. 


Basic, d/d (Less 5;- rebate) 3 6 commas — a fein. .. LaNARKSHIRE— Export. 
9 fin: .. (f.0.b. Grangemouth—Navigation Unsereened 13/3 to 13/6 


N.W. Coast— be sh. 228 ae AEE 
6 d/d Glasgow IRELAND— ‘ Rest or IRELAND. »  Glesgow— Ell ear 14/3 
Hematite Mixed Nos. .. - 6 ,, Sheffield 5 aa, ye Splint .. .. .. «- 15/- 
5 6 ,, Birmingham Angles . 8 15 AYRSHIRE— 
9 15 (f.0.b. Ports}—Steam baxts aor eh ee 1l/- 
9 2 6 | FrresHmE— 
9 0 (f.0.b. Methil or Burnt- 
inlined )—Bdenm .<. kc ot ses oe, 28 12/6 
Unscreened Navigation pe asiatiopeste ren thie ew OO Re® 


Tin— 
CN 6c’ wed es ee {4k eee ee eee 
Three months... .. .. .. £236 2 6 to £236 
LEaD: aia cle. rd 0: span lah. ta'acsid ae oe 
SPELTER—: .. Se aes eee, Cl ee 
Aluminium Ingots (British) . ee £100 
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FUELS. 
SCOTLAND. 


_ 
nanawen a 


” 
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io Tees. . 

Joists 

Lancs.— : Export. Channels... .. . 
£s. d. Rounds, 3in. and up 

under 3in. 


_ 
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Crown Bars .. .. .. ye eeogroe —- ” 
Best Bars eae | 7 eae — z 
Plates, jin. (basis) 
S. Yorxs.— i fein. .. 
Covwe tee ..0. 62 A Pees -- Se ean 10 


Best Bars Sie ciate F Girca iis : a ae eee 15 
10 


LoTHIaAns— 
(f.0.b. Leith}—Hartley Prime... .. .. .. 11/9 to 12/- 
GOOORURET NOON oe ne os ke se 0 11/6 


—_ i 
“1 to =1 bo 


on 


ENGLAND. 


MIpDLANDsS— tin. .. 

Crown Bars .. .. .. Pr a : YORKSHIRE, MANCHESTER— 

Marked Bars (Staffs.) .. peers OTHER STEEL MATERIALS. B.8.Y. Hard Steams .. .. .. .. .. 17/6 to 20/6 

Nut and Bolt Bars a Oto7 15 0 - Home. , ° Furnace Coke $6. eles tinue Taken vine i-| 2.4 eee eee 
ScoTLanp— 10-G pager ee : be * ’ . : NORTHUMBERLAND, NEWOASTLE— 

aS es V8. 140.10 20-G.,d/d .. 10 0 0... ORL: geeks 6s a 

. 21-G. to 24-G., d/d MD: BE Boss 5 0 #3 Best Small 10/6 to 11/6 
N.E. Coast— 25-G. to 27-G.,d/d .. 1017 6 917 6 Use 4 ee eos ee 

Common Bars .. .. 9 13 pas eRa eg The above home trade prices are ter 4. ton , lots and over ; PONTE. tpt ote yd hoes ee trees 

Best Bars .. .. .. 4 to ee 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, | DuRHam— 

Double Best Bars . < thee 30s. per ton extra. De Cas 5 FS RE ERs as 14/8 
Galvanised Corrugated Sheets, Basis 24-G. Foundry Coke Sg SSD aR Gate, Sata, to 21/- 
STEEL. Home. £8. d. SHEFFIELD— Inland. 
4-tonlotsandup.. .. 1215 0 Best Hand-picked Branch .. 27/— to 28/— 
2-ton to 4-ton lots .- I 2 6 South Yorkshire Best ..  .. 22/—to 24/- 

Under 2tons.. .. .. 1415 0 South Yorkshire Seconds .. 17/6 to 19/6 

Export : £16 7s. 6d., c.i.f. duty paid India. Rough Slacks.. .. .. .. 6/-to 9/- 
£11 5s. 0d., f.o.b. other markets. Nutty Slacks a . os Ito $/6 

Scandinavian Markets Free. Furnace Coke (at nia ‘gl Re: 


9 
9 
9 
9 
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LONDON AND THE SouTH— Home. 
$s. 

Angles .. 2.0 ee a OM 
Bs 26 ss SS See 
wie ic ee eee 
Channels. . “oe 
Rounds, gin. ond mm. «3 

a under 3in. eye eT 
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ee oe et Pt 5 
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Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports 16/3 to 16/6. CaRDIFF— SOUTH WALES. 


Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. Steam Coals : 
Billets. Best Admiralty — jie FARES Ea Se 19/6 
Basic, Soft (25-41% C.) 5s DORE 66 eS er A OS Sa Pe ee ah 
Medium (0- 42% to 0- 60% ©. yes Best ry teres 6. gs te ee Oe EO 19/3 
Hard (0-61% to 0-85% C.) Ordinaries .. oe Rea s «cola clonal 3)”: 7 ar ar © 
a » (0°86% to 0-99% C.) Best Steam Smalls bie iets, ae oie. Wik, ee 
os » (1% C. and up) Cargo Smalls . . 11/6 to 12/6 


Soft (up to 25% C.), 500 tons and up.. ! Dry Nuts aCe Ne oe cS 8 Oa 33/- to 27 i 
100 tons Foundry Coke 22/— to 36/6 


Rails, Heavy, 500-ton lots, f.0.t... Furnace Coke . 19/6 to 21/- 
» Light, f.o.t... ai Fae ee oa a 21/- 
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Nortu-East Coast— 
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Angles 

Tees... 

Joists 

Channels. . és 
Rounds, 3in. and up 
under 3in. 
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SWANSEA— 


FERRO mesa a Anthracite Coals : 
Best Large .. ss ee ee ee) )=«6(85/— to 38/6 


ee es : : j ie a oe = Machine-made Cobbies. . eet ant sé bs ee ee Sl /- 
Per Ton. Per Unit. Nuts Be At oS ea MACE 7 ERROR, ae 
Ferro Chrome, 4 p.c. fo 6p.c.carbon £23 0 0 7/- Boans 26/— to 30/- 
6 p.c. to 8 p.c. .. £21 12 ij Peas Soi: pe cera u mals maeads 18/- to 21/- 
8 p.c. to 10 p.c. .. £21 12 thos Eisai Onabann os soo od of ee ey es 9/6 to 10/6 
Specially Refined .. Steam Coals : 
Mrptampe, aup Lasps amp Drsenacs— Max. 2p.c.carbon £37 10 l1/- Large seer ae de 18/- to 20/- 
~,, Ip.c. carbon £38 15 0 11/- Nuts PP LRN ya Pee nema oe SN 
» 0-70p.c.carbon £42 0 0 12/6 Smalls 11/- to 13/- 
* Pe » carbonfree .. 10$d.perlb. 
Metallic Chromium -+ «¢ ve 2/Speerib. 
Ferro Manganese (perton) .. .. £1015 0 home 
» Silicon, 45p.c.to50p.c. .. £12 7 6scale 5/-p.u. 
ISp.c. .. .. .. £17 0 001710 0 
scale 6/— p.u. 
Vanadium .. .. «.. .. 32/8perjb. Ex Ocean Installation. Per gallon. 
- mir ape jet ‘i ‘<< piacdes ; Furnace Oil (0-950 arene ehh. tebe 3id. 
ne ‘ Diesel Oil a hee WA Mard he 4d. 


Nickel (per ton) Aner nip 2 
FerroCobalt .. .. .. «.. «.. 5/%perlb. Manchester prices 1a. per gallon extra. 


“1 @ 


r 
Plates, jin. .. 
fein. .. 

» om. 

rm fein. 

= 2 
Boiler Plates, jin. 


“1 
_ 
oon onwraaa? 





oe eee © ©O OO, 

es — 
anwodncca wv 
SCAESCSSS Cameoac & 
1 & ww 
me Sel 
bas 
PSSOSSOSO Oe aaa e & 


ka 


Angles 

Tees. . 

Joists 

Channels... .. . 

Rounds, 3in. and up 
9 under 3in. 

Plates, jin. (basis) 
9 Se n' ° 
aa 
» in... 


Sy MRS se isis 
Boiler Plates, jin. 


— 
te ost wa 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Anglo-French Trade. 


Te Minister of Commerce, Monsieur Lamoureux’ 
returned to Paris with the conviction that some satis- 
factory trade agreement will ultimately be concluded with 
Great Britain, though he admits that divergencies of 
opinion on essential points are still very great. After 
failures of negotiations with other countries, the diffi- 
culties revealed by the preliminary discussions in London 
have caused disappointment in this country, where it was 
hoped that some means would have been found of making 
the French plan acceptable to the British Government. 
It must again be emphasised that the plan introduces 
changes in the trading system which, while offering a 
complete safeguard to home manufacturing industries, are 
an effective obstacle to any free development of foreign 
exchanges. It is a system of “‘ managed trade,’ with its 
unavoidable restrictions and complications. The French 
are particularly disturbed over the huge contraction of 
trade between the two countries, and the reversal of the 
balance of exchanges which had, until 1932, always been 
largely in favour of France. The imports from Britain 
into France fell from 5273 million franes in 1930 to 2166 
millions in 1933, and the exports from France to Great 
Britain declined from 6845 millions to 1676 millions during 
the same period. In 1932 the exchanges were, for the first 
time, in favour of Great Britain. The arbitrary measures 
then adopted to adjust the situation by restricting imports 
inspired the plan of reciprocal trade by means of dis- 
criminating quotas which constitute the basis of the French 
commercial policy. The failure to induce the British 
Government to accept that policy has made a strong im- 
pression here, particularly after its rejection by other 
countries, and the effect may be to induce the French 
Government to agree to some compromise whereby it 
will be possible to resume negotiations with greater pros- 
pect of a successful issue. 


Industrial Difficulties. 


The new basis for commercial agreements which 
it is sought to impose on other countries is explained by 
the special and difficult situation in which industry is 
placed by an inability to meet competition when there is 
so large and variable a margin between prices in countries 
that are on the gold standard and those that are off it. 
As an example, the textile industry in the North of France 
developed considerably after the war, when the recon- 
struction allowed of rebuilt factories being equipped with 
the most modern and efficient plant. The products of 
Roubaix and Tourcoing were largely exported to England. 
Then the currency disorder abroad reversed these com- 
petitive advantages, and the home market had to be pro- 
tected from foreign competition by means of import 
quotas. This has done nothing to help the industry, which 
is now in a state that is declared to be desperate. One of 
the largest textile firms in the Nord is to close down its 
six factories unless financial assistance is forthcoming. 
The syndicate of spinners and weavers has met to discuss 
the ways and means of rationalising the industry in order 
to effect economies in production costs. In the engineer- 
ing industries the same attempt is being made to reduce 
overhead charges by concentration and amalgamations, 
necessitating a closing of works. Industrial interests are 
therefore insisting that the Government shall stand firm 
in adhering to its plan for the safeguarding of home 
industry, and this pressure is not likely to make things 
easier for the Government when it resumes negotiations. 


Railway Rolling Stock. 


According to data published by the Revue 
Générale des Chemins de Fer, the French railways, having 
a total length of rather more than 2600 miles, carry 
annually 700 millions of passengers and 226 million tons of 
goods. They own 19,350 steam locomotives and 27 steam 
rail coaches; 608 electric locomotives and 390 electric 
coaches; 142 oil-engined locomotives and 33 motor 
coaches; 55,688 coaches and vans for passenger trains 
and 519,270 trucks and vans for goods trains. This 
equipment is below what would be normally required in 
view of the considerably increased traffic since 1913, 
though the coaches have been greatly improved by being 
built to standard patterns created by the Office Central 
d’Etudes de Matériel, and the railway companies have 
endeavoured to make up for the deficiency by an accelera- 
tion of traffic by means of improvements to locomotives, 
particularly in compounding and steam superheating. 
Feed-water heating by the combustion gases and exhaust 
steam has become more general. Boiler pressures have 
been increased to 285 lb. per square inch. Compared with 
1913, these improvements have allowed of loads being 
increased to 250 tons for passenger trains and to 900 tons 
for goods trains, while the coal consumption has been 
notably reduced. The new types of locomotives haul loads 
of 650 tons on the level at a speed of 75 miles an hour. 
The same speed with a load of 800 tons will be attained 
by the twenty-five electric locomotives which the Orleans 
Railway Company has ordered for the newly electrified 
section between Orleans and Tours. Nearly 500 motor rail 
coaches with internal combustion engines have been 
ordered during the past six months. The Bugatti rail 
cars which ran between Paris and Deauville last summer 
have now been put in service between Paris and Havre, 
and are timed to do the journey of 142 miles in 2} hours. 


Foreign Trade. 


The returns of foreign trade during the first two 
months of the year show an accentuation of falling prices. 
The imports, amounting to 4365 million francs, declined 
by 833 million francs, as compared with the corresponding 
period of 1933, and an increase of 148,309 tons of “‘ material 
necessary for industry ”’ was accompanied by a contraction 
in value of 206 million francs. The exports, totalling 
3024 million francs, declined by 13,763,000f., notwith- 
standing an increase of 352,544 tons, this decline being 
particularly noticeable in manufactured goods, which 
increased by 33,156 tons and fell by nearly 218 million 
francs, 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are pri in ttalics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, WO” 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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DYNAMOS AND MOTORS. 


406,004. June 13th, 1932.—DyYNAMO-ELECTRIC MACHINES, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2, and Robert Orsettich, of The 
General Electric Company, Ltd., Engineering Works, 
Witton, Birmingham. 

In accordance with this invention a stator frame comprises 
two steel end plates A (only one of which can be seen in the 
drawing) joined together by longitudinal steel ribs B welded 
at their ends to the inner surfaces of the end plates. Feet C 
for supporting the frame are also welded to the end plates. 
The laminations D of the stator core are stamped in segmental 
form with teeth around their inner edges, with\circular bolts 
holes near their outer edges and with lugs E extending from 
their outer edges. The teeth are not shown on all of the 
segments in order to simplify the drawing. The laminations 
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are assembled between the end plates of the core, and are drawn 
tightly together by bolts F, which may be insulated when they 
pass through the bolt holes in the laminations and corresponding 
holes in the core end plates. The core can be arranged within 
the frame with the inner edges of the ribs B projecting into the 
spaces between the lugs E, so that the core can be moved to a 
small extent relatively to the frame in a transverse direction. 
During assembly the core is inserted in the frame, correctly 
positioned in the longitudinal direction, rotated until the lugs 
E abut against the sides of the ribs B, adjusted in the transverse 
direction until the bore of the core is correctly positioned with 
respect to the frame, and the lugs E are then welded at G to the 
ribs B. The core is thus rapidly and securely mounted in the 
frame in its correct position without any necessity for accurate 
machining.—February 13th, 1934. 


406,098. November 17th, 1932.—CommutTatTors ror DyNAmos, 
ELECTRO-MOTORS, AND THE LIKE, Harold Allwood, of 46, 
Kingsfield-road, Watford, Herts. 

The specification describes a special method of insulating 
commutator strips from their holder. A disc A of mica, micanite, 
or the like, is provided with peripheral teeth B, cut at an angle 
to the radius, and, in cases where a dovetailed holder is to be 
used, divided radially, as at C, around the central aperture D. 
In Fig. 2, two such discs are represented, one superposed on the 
other, the teeth E and radial divisions F of the lower disc being 
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Fig. 3. 


Fig. 4. 


indicated by dotted lines. In Figs. 3 and 4, the dovetailed holder 
G for attachment to the shaft, is illustrated with the commutator 
strips, separated in the usual way by insulation H inserted 
between them. The teeth B of a series of discs are shown bent 
over at the appropriate angle, while the i part of each disc 
is forced outwardly into the dovetailed recess of the holder 
( by the corresponding dovetailed bases of each strip. One 
element J of the dovetail formed in the holder may conveniently 
be a fixed part, while the other, K, may be a separate element, 
adapted to be secured in place by any suitable means after the 
commutator strips have been fitted.—February 22nd, 1934. 


SWITCHGEAR. 


405,933. October 16th, 1933.—ARC-EXTINGUISHING CHAMBERS 
For Execrric Switcxes, The British Thomson-Houston 
Company, Ltd., of Crown House, Aldwych, London, W.C.2. 

The extinguishing chambers or explosion pots frequently 
employed in electric switches for the suppression of the arc 
must not only be capable of withstanding the high mechanical 
pressures set » in them, but must also possess good insulating 
properties, so that back ignition is not set up when the switch is 
opened under load. According 





to the invention, the metal | imp 
shell A is covered on both sides with layers B of paper strip ' the driven shaft. 


which overlap with one another. The paper insulation is pressed 
against the lower part of the metal shell, which is of pronounced 
tapered form, on the inside by the insulating member C, which 
is provided with a bore for the moving contact, and on the outside 
by means of a nut D. On the upper and less tapered portion 
of the shell the outer part may be provided either with a binding 
E of wire or tape, the upper ends of the paper layers being fixed 
by means of a metal ring F, or a slightly tapered, turned, hard- 
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paper cover G may be pushed over it, as shown in the left-hand 
portion of the drawing. Inside the chamber a slightly tapered, 
hard-paper cover H may likewise be advantageously employed 
for fixing the paper layers. The two external paper cylinders 
J and K resting on the part D serve for the purpose of further 
strengthening the insulation, and primarily to produce stationary 
layers of the oil in which the chamber is immersed and which 
are not affected by the switching process.—February 15th, 1934. 


TRANSFORMERS AND CONVERTERS. 


405,857. May 25th, 1933.—IenrriInc Device FoR Metal 
Vapour Rectiriers, The English Electric Company, Ltd., 

of Queen’s House, 28, Kingsway, London, W.C.2. 
The invention relates to an improved igniting device for metal 
vapour rectifiers. In the igniting circuit of the igniting electrode 
A, which is formed as a dipping igniting device, there are the 
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contacts of the disconnecting switch B and a dry rectifier column 
C. By means of the dry rectifier column it is ensured that the 
direct current derived from the main electrodes is not allowed 
to pass through the igniting circuit, and that the current 
impulses derived from the igniting transformer D are rectified, 
so that the igniting needle A has always a positive potential in 
relation to the cathode.—February 1ith, 1934. 





TRANSMISSION OF POWER. 


400,306. May 7th, 1932.—Means ror ConverRTING RECIPRO- 
cATING Motion Into Rotary Motion, W. Harpham, 3, 
Clarence-road, West Bars, Chesterfield, and A. L. Redfern, 
177, Broomhill-road, Old Whittington, Chesterfield. 

The inventors propose to convert the reciprocating motion 
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of the piston A, into a rotary motion of the shaft B, by means oi 
ing on the piston a rotary movement and gearing it with 
The rotary movement of the piston is obtained 
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by the engagement of the peg C with the spiral groove D, 
and the correspondingly shaped toothed wheel E transmits 
the force ta the driven shaft.—October 26th, 1933. 


FURNACES. 


405,913. August 28th, 1933.—WurmNpINGs For LNbUCTION 
Furnaces, The British Thomson-Houston Company, 
Ltd., of Crown House, Aldwych, London, W.C.2. 

\n induction furnace winding constructed in accordance 
with this invention consists of a current-conducting and a heat- 
withdrawing part, and is employed preferably for high-frequency 
furnaces. The conductor cords A insulated by varnish or enamel 
are twisted together in order to attain as equal a current load 
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as possible in each part-conductor. This current conductor 
is fastened to the cooling body B by soldering at intervals of 
its length, the cooling body consisting of a material that is 
non-magnetic and as good a heat-conductor as possible, and with 
as slight an electrical conductivity as possible, such as quartz, 
steatite, kc. The cooling body is hollow for the passage of the 
cooling medium C, so that an intensive cooling of the current 
conductor can be secured.—-February 15th, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


$06,205. August 3rd, 1933.—-PmcreR TuBE MILLs, Schloemann 

Aktiengesellschaft, of Steimstrasse 13, Diisseldorf, Germany, 

and Josef Gassen, of Disseldorferstrasse 34, Diisseldort- 
Oberkassel, Germany. 

lt is, of course, desirable to rotate tubes in the process of 

pilger rolling, so as to prevent the formation of fins and longi- 

tudinal marks. In the machine described by the inventors, the 

forward impetus for the work piece is provided by the pneumatic 

eylinder A, while the pilger rolls are shown at B, B. The rotation 











of the piece, at the rate of a quarter revolution per pass, is 
effected by the electric motor C and the ratchet gear D on the 
mandrel E. The motor is started and stopped appropriately 
to the passage of the work piece through the rolls, so that no 
effort is made to turn it while it is being rolled by the cam and 
tappet switch F on one of the roll shafts. —February 22nd, 1934. 


MISCELLANEOUS. 
405,773. November 23rd, 1932.—Means For ELIMINATING 


UNDESIRABLE Harmonics IN Etectricat Crrecuits, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2, and Reginald Thornton Coe, 
of “‘ Brandeth,” Dunchurch-road, Overslade Rugby. 

Means are described in this specification for eliminating 
undesirable harmonics from an electric circuit, and consist, 
broadly, in the application of a combination of an electro- 
static condenser, and synchronously driven harmonic generators. 
The equipment consists of one or more synchronous type 
alternating current generators of the various frequencies of 
the harmonics to be absorbed, and an electro-static con- 
denser, all electrically connected in series and supplied from the 
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electric system, on which the voltage wave form is to be 
improved by absorbing current harmonics. The flow of funda- 
mental current in the apparatus is limited by the electrostatic 
condenser, the fundamental voltage of the supply being 
effectively opposed by the condenser, and does not have to be 
balanced by any fundamental voltage generated in the machines. 
fhe direct current excitation of each harmonic generator is 
varied until it injects into the circuit a harmonic voltage sufficient 
to force — the relatively high impedance of the condenser 
the amount of harmonic current it is required to absorb. In 
practice it is usually desirable to vary the phase of each harmonic 





of the corresponding generated harmonic voltage. A suitable 
switch may be provided for short-circuiting the harmonic 
generators when harmonic absorption is not required, so that 
the condensers may be used for power factor correction purposes. 
The upper diagram shows the scheme applied to a single-phase 
system, where two different harmonic currents are being supplied 
from harmonic generators A and B, with separate driving motors 
C and D, while the other shows the application to a three-phase 
system where two harmonic generators A and B have a common 
driving motor C. In both cases the condenser is shown at F, 
the switch for shorting the harmonic generators at E, and the 
direct current field windings of the harmonic generators A and 
B at G and H respectively.—February 15th, 1934. 


406,101. November 22nd, 1932.—A TurEE-way VALVE, P. 
Dighton, 16, Fawcett-road, Southsea, Hants. 

| This valve is put forward as being applicable to such services 

| as where a supply of hot water is required alternatively in two 

services, both of which must not be closed at one time. The 
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valve bas an inlet at A and two outlets at B and U. Either of 
these outlets can be closed by the ball D. The ball is normally 
pushed into the seating of the outlet B by the spring shown, but 
can be forced sideways to close the outlet C by means of the 
serew E.—February 22nd, 1934. 











| Forthcoming Engagements, 





Secretaries of Institute Societies, &c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr ing the g In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 














To-pay. 
WEDNESDAY, APRIL 4TH. 

Soc. oF GLiass TecHNoLOGy: Lonpon SEectTion.—-Meeting 
at James Powell and Sons (Whitefriars), Ltd., 100, Wigraore- 
street, W.1. ‘* Whitefriars—Old and New,” Mr. C. H. Cooper. 
7.30 p.m. 

THuRsDAY, AprRiL 5TH. 

Inst. OF AUTOMOBILE ENGINEERS.—At Queen's Hotel, Bir- 
mingham. ‘‘ Making Modest Production Pay in Motor Car 
Manufacture,” Mr. Cecil Kimber. 8 p.m. 

Royat AERONAUTICAL Soc.—-Captain Forsyth’s lecture on 
* Engines ” postponed. 

STterHENsON Locomotive Soc.—King’s Cross Station, N.1. 
Lantern lecture, ‘‘ From Works Apprentice to Shed Superin- 
tendent,” Mr. B. Adkinson. 6.30 p.m. 

Fripay, APRIL 6TH. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. “ Plastic Moulding and Plant for their Pro- 
duction,” Mr. J. W. Clubley Armstrong and Mr. W. Owen- 
Griffiths. .7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“Craft of Making Hand-made Paper for Drawing,” Mr. J. B. 
Green. 7.30 p.m. 

Monpay, APRIL 9TH. 

Enorineers’ GERMAN CrroLce.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘Die Elektrische Ober- 
leitungs-Omnibus-Anlage Idar-Tiefenstein’’ (The Electric 
Trolly-bus System with Overhead Transmission at Idar- 
Tiefenstein), illustrated with lantern slides and kinema films, 
Herr Direktor Arthur Schiffer, of the Rheinisch-Westfalisches 
Elektrizitatewerk A.-G., Essen. 6 p.m. 

Turspay, APRIL 10TH. 

ILLUMINATING ENGINEERING Soc.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Art and Practice of Garden 
Illumination,” Mr. Justus Eck. 6.30 for 7 p.m. 

Inst. OF AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. “‘ Theory and Design of Lami- 





nated Springs,” Dr. H.S. Rowell. 7.45 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. “Tides and Tidal Pheno- 
mena,” Mr. A.C. Gardner. 7.30 p.m. 

Inst. or Martine ENoIneers.—85/88, The Minories, E.C.3. 
‘*Some Observations on Heavy-oil Engines and Fuel,” Mr. L. 
J. Le Mesurier and Mr. R. Stansfield. 6 p.m. 

Inst. oF SANITARY ENGINEERS.—Caxton Hall, Westminster, 

S.W.1. ‘The Design of Sewage Treatment Works in the 

United States of America,”’ Mr. John T. Calvert. 6 p.m. 
Wepwnespay, Arrin 11TH. 

Inst. FUEL.—Meeting postponed. See note in next 
column. 


OF 


THurspDay, Apri, 12TH. 
Inst. OF Marine ENGINEERS: JUNIOR SECTION.—-85/88, 
The Minories, E.C.3. ‘“‘ Marine Ventilation,” Mr. J. Calderwood. 
7 p.m. 
Inst. oF Metats: Lonpon Locat Seotion.—In Rooms of 
Soc. of Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 





current until it is found to have the greatest effect in improving 
the system voltage wave, and this is done by varying the phase 








Tuurspay, Aprit 12TH, Tro Saturpay, Aprit 1 tra. 

Farapay Soc.—Exeter College, Oxford. General discussion 
on ** The Determination and Interpretation of Dipole Moments.’ 
General introduction by Professor Debye. Particulais of the 
meeting from the Honorary Secretary, Mr. G. 8S. W. Marlow, 
Faraday Society, 13, South-square, Gray’s Inn, W.C,1. 

° Fripay, Apri 13TH. 

AssoctaTION oF Ex-Stemens MEN.—Gatti’s Restaurant, 
King William-street, W.C.2. Smoking concert. Particulars 
from the Hon. Secretary, Mr. J. Snow Huddleston, Dagenham 
Dock, Essex. 

Inst. OF ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Secrion. — Savoy-place, W.C.2. ‘Experience with, and 
Problems Relating to, Bottom Bearings of Electricity Meters,” 
Mr. G. F, Shotter. 7 p.m. 

Inst. oF ENGINEERS-IN-CHARGE.—In King’s Hall, Holborn 
Restaurant, W.C.1. Annual dinner. Reception, 6 p.m.; 
dinner, 6.30 p.m. 

Junion Inst. OF ENGINEERS.—39, Victoria-street, S.W.1- 
“ Scheelite : Its Occurrence and Notes on Treatment of Ores,” 
Mr. Alan G. Reid, of New Zealand ; Mr. Leslie Turner will read 
the paper. 7.30 p.m. 

Rartway Cius.—57, Fetter-lane, E.C.4. “The London, 
Chatham and Dover Railway,’ Mr.C. N. Anderson. 7.30 p.m. 

Monpay, Aprit l6rH. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Thomas 

Gray Lectures. ‘‘ Gyroscopes,”’ Prof. J. G. Gray. 8 p.m. 
Taurspay, Apri 19rH. 

Royat AERONAUTICAL Soc.—At Royal Soc. of Arts, John 
street, Adelphi, W.C.2. ‘‘ The Houston-Mount Everest Expedi 
tion,” Air Commodore P. F. M. Fellowes. 6.30 p.m. 

Monpay, ApriL 23Kb. 

Royat Soc. or Arrs.—John-street, Adelphi, W.C.2.—Thomus 

Gray Lectures, ‘‘ Gyroscopes,”’ Prof. J. G. Gray. 8 p.m. 
Monpay, Apri, 307TH. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2.—Thomas 

Gray Lectures. “* Gyroscopes,” Prof. J. G. Gray. 8 p.m. 





TuHurspay, May 17TH. 
British ELEcrRICAL AND ALLIED MANUFACTURERS’ Assoc,— 
At Connaught Rooms, Great Queen-street, London, W.C. 
Annual! dinner. 








LAUNCHES AND TRIAL TRIPS. 


Warraki, cargo steamer; built by Alexander Stephen and 
Sons, Ltd., to the order of Union Steamship Company of New 
Zealand. Engines, triple-expansion; constructed by the 
builders ; launch, March 14th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





LAURENCE, Scott ANv ELecrromorors, Ltd., have removed 
to Borough Buildings, 72, John Bright-street, Birmingham 
Their telegraphic and telephonic addresses remain as before. 

Mr. Ospert M. Greco, A.M.I. Mech. E., lately general sales 
manager of Spencer Hopwood, Ltd., Scotswood Works, New 
eastle-on-Tyne, has severed his connection with that company 


Mr. F. H. Licutwoop, having resigned his position as assis 
tant secretary to the Institute of Fuel in order to take up other 
work, Mr. Rolt Hammond, A.M. Inst. C.E., has been appointed 
by the Council in his stead. 

Mr. F. A. PupNey, for some years on the technical staff ot 
the Adelaide Trust, and later with William Beardmore and Co., 
Ltd., Glasgow, and with Franco Tosi, has been appointed London 
representative for the Fachini torque converter. 

Mr. J. Hackrxc, who has been a senior member of Messrs 
Merz and McLellan’s staff for a number of years, has been 
appointed chief assistant engineer to the Central Electricity 
Board, and will take up his new duties after Easter. 

Henry Faua anv Co., the Cement Testing Works and 
Chemical Laboratories, 78, Marsham-street, Westminster, 
inform us that those premises, being in the area scheduled for 
demolition under the Westminster improvement scheme, they 
have, after being twenty years at that address, been compelled 
to procure other laboratory accommodation, and their address is 
now 1, Buckingham Palace-gardens, Westminster, S.W.1 (tele- 
phone number, Sloane 2989). 











Tue Institute or FurLt.—The meeting arranged for Wednes- 
| day, April 11th, at which a paper was to be presented by Dr. 
J. L. Pearson, G. Nonhebel, and H. Ulander, entitled *‘ Economic 
Flue Gas Scrubbing: Plant for the Etficient Removal of Dust 
and Sulphur from Flue Gases,” has, unfortunately, had to be 
postponed until November next, as it is not possible at the 
present time to give as much information as the authors desire 
to put before the members. The next London meeting will, 
therefore, be held on Wednesday, April 25th, at the Institution 
of Mechanical Engineers, Storey’s-gate, St. James’ Park, 
London, S.W.1, at 6 p.m., when Dr. Adolph Meyer, of Brown, 
Boveri and Co., Baden, will present a paper dealing with the 
development and use of the Velox boiler. 


INSTITUTION OF MECHANICAL ENGINEERS: GRADUATE 
Section.—The graduates of the Institution of M i 
Engineers have been very busy during the last fortnight. On 
March 17th, they paid a whole-day visit to Swindon to see the 
making of gramophone motors and clocks at the Garrard Engi- 
neering Company, and later by way of contrast, were conducted 
round the G.W.B. locomotive works. On the following Monday, 
Major Gregson delivered the Annual Lecture, taking as his 
subject “I'he Application of Mechanical Stoking to Marine 
Boilers.” On Saturday, March 24th, a reception and converse- 
zione was held at the Institution, the guests being received 
by the President, Mr. Charles Day, Mrs. Day, and Miss Day, 
together with Mr. C. G. Dahl, chairman of the section, and 
Mrs. Dahl. Besides dancing in the library, which, enlarged as 
it is, makes a very pleasant ballroom, there was an exhibition 
of films and an admirable lantern lecture, “Some Impressions 
of Climbing in the Alps,” by Mr. Montgomrey. A concert 
arranged by Mr. Stock in the reading room was much appreciated 
by those who preferred music of a more classical nature than 
that provided by a dance band. The exhibition of photographs, 
especially those of the Houston “ Everest ’’ flight, in the Council 
Room, together with the ‘relics’? of the inter-institution 
graduates’ cricket match of last July, and the magnificent 
trophy that has now been presented by Mr. Young, Vice 
President of the Institution of Electrical Engineers, to per- 

tuate the event, also attracted the attention they deserved 

astly, on Monday last, the annual general meeting was held, 
the Committee for the next session was elected, and a paper 
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8.W.1. Annual general meeting. Open discussion on ‘ Melting 
Methods.” 7.30 p.m. 





on ‘‘ Locomotive Erecting ’’ was read by Mr. F. T. Barnell, 
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A Seven-Day Journal 


Welding in Shipyards. 


Last week representatives of the executives of 
all the shipyard trade unions met in London to 
consider the position which has arisen out of the 
deadlock with the Shipbuilding Employers’ Federa- 
tion regarding its scheme for the creation of a special 
class of electric welders in shipyards with special 
rates of pay. This scheme was described in Journal 
notes of March 9th and 16th. At last week’s 
meeting some differences in opinion were made 
known, and the discussion was lengthy and included 
some plain speaking. A report was presented by 
Mr. W. Sherwood, the President of the Federation 
of Engineering and Shipbuilding Trades, which 
described the present position in the shipyards. After 
hearing Mr. Sherwood’s report, the Committee 
recommended that where any union was in conflict 
with the Shipbuilding Employers’ Federation with 
regard to the welding scheme, such union should 
receive support in a refusal to do work under the 
dispute. The report was subsequently adopted. 
The National Committee, consisting of one repre- 
sentative from each union involved, will, it was stated, 
remain in existence, and joint district committees 
will be appointed in all the shipbuilding areas, such 
committees to be under the control of their respective 
national executives. 


Bessemer Gold Medal, 1934. 


THe Council of the Iron and Steel Institute 
announces that His Majesty The King has been 
graciously pleased to accept the Bessemer Gold Medal 
of the Institute for 1934. His Majesty The King 
has been the Patron of the Iron and Steel Institute 
since his accession. The Bessemer Gold Medal was 
founded in 1873 by the late Sir (then Mr.) Henry 
Bessemer, the inventor of the Bessemer process of 
steel making, and the second President of the Iron 
and Steel Institute. It has been awarded annually 
since that date to distinguished benefactors of the 
industry, and particularly for pre-eminent contribu- 
tions towards the scientific and technical knowledge 
of iron and steel. In 1899, Queen Victoria, and in 
1906, King Edward VII. agreed to be recipients of 
this Medal. . 


Road Traffic Bill. 


By the measures proposed in the Road Traffic 
Bill, introduced in the House of Commons on Monday, 
March 26th, by Mr. Oliver Stanley, it is hoped to 
reduce the * toll of the road,” the figures for which 
in 1933 again show an increase. On the whole, 
engineers will not be affected, except as private 
persons, by the provisions of the Bill. The most 
important change is that of the re-imposition of the 
speed limit in built-up areas. The limit for motor 
cars and motor cycles in such areas is to be 30 m.p.h., 
and we cannot think that much objection to this 
provision will be made, at least by London drivers, 
who must have found that the number of streets in 
in which such a speed can be exceeded with safety 
is very small. Another measure that is likely to 
lead to greater safety is that by which Local Autho- 
rities may propose schemes for crossing places for 
pedestrians, and pedestrians may be fined for failing 
to comply with them. This scheme has been tried 
in Paris with considerable success, but the proposal 
for its adoption in this country may lead to a certain 
amount of controversy. A driving test before the 
issue of a licence is also proposed as one of the 
measures of the Bill. There are many other matters 
in the Bill designed to rectify certain defects in the 
law. Among other matters, these concern the 
disqualification for certain periods of persons con- 
victed of careless driving, the reflectors for push- 
bicycles, and, perhaps of greater importance, further 
regulations of the system of insurance against third 
party risks. The second reading of the Bill is to be 
taken on April 10th, and in view of the ‘approach 
of summer and the accompanying inevitable increase 


mileage, and there will also be subsidies for the con- 
struction of ships which, however, must be built in 
Spain. The credits asked for in the Bill amount to 
78,500,000 pesetas. If the proposal is carried through 
British shipowners will be called upon to face new 
State-aided competition, but the possible construction 
of cargo and passenger ships in Spanish shipyards 
might well call for the assistance of British ship- 
builders, naval architects, and marine engineers in 
arranging for the best forms of hull, machinery, and 
auxiliaries for the different types of vessels proposed. 


The Port of London Authority. 


SATURDAY last, March 3lst, marked the twenty- 
fifth anniversary of the day upon which the Port of 
London Authority began its task of improving, 
extending, and administering the waterway and port 
of London. From the beginning, the Authority, 
which controls the activities of the various dock 
companies and the conservancy of the tidal portion 
of the river Thames, has shown a bold policy, which 
has included large development and improvement 
schemes. Among these are the creation of a new 
deep water channel at a cost of nearly 3} million 
pounds, and the construction of the new King 
George V. Dock, the passenger landing-stage at 
Tilbury, and other important works. Since the Autho- 
rity came into being the capacity of the docks for the 
accommodation of shipping has been increased by 
no less than 60 per cent., the total area of the Autho- 
rity’s estate now being 4202 acres, compared with 
2700 acres twenty-five years ago. The improvement 
in handling facilities is reflected by the fact that there 
are now over 1500 cranes in operation compared with 
970. During the Port Authority’s existence the 
trade of the port has seen a large expansion. From 
the returns of overseas imports, it would appear that 
in the last quarter of a century the tonnage of goods 
dealt with has increased by something like 25 per 
cent. 


The Late Mr. G. H. Banister. 


Iv is with regret that we have to record the death, 
on April 2nd, of Mr. George Henry Banister, Wh.Sc., 
M. Inst. C.E., M.I. Mech. E., who for many years was 
engineering manager and a special director of the 
Naval Construction Works of Vickers, Ltd., Barrow- 
in-Furness. Mr. Banister, who was born at Woolwich 
in 1857, was the youngest son of the late Mr. W. 
Banister, of Devonport, and was apprenticed at the 
Royal Arsenal, where he had a distinguished career in 
the design and production of ordnance. From Wool- 
wich he was appointed Assistant Mechanical Engineer 
of Ordnance Factories. In 1901 he left the service 
of the Government to join Vickers, Ltd., as manager 
of the ordnance works at Barrow-in-Furness, and in 
due course became manager of the engineering section 
of the yard and a special director of the firm. He 
carried the important responsibilities of this position 
during the whole of the strenuous war years and was 
made a C.B.E. in January, 1919. He retired in 1923 
and lived at Sidcup, in Kent, where his death took 
place. 


A Draughtsmen’s Conference. 


On Saturday last the annual conference of the 
Association of Engineering and Shipbuilding 
Draughtsmen took place in Glasgow, and was 
attended by about 140 delegates, representing 102 
branches in various parts of the country. The 
Association, which now has a membership of over 
11,000, was founded in 1913. in Glasgow by Mr. 
William Herd, and in the first year there were only 
some 200 members drawn mainly from Clydeside 
industry. The President this year is Mr. Percival S. 
Fowler, of Gloucester, who in his address said that the 
technical revolution had put the draughtsman in a 
highly responsible position of great power and 
influence. The more enlightened firms, he said, were 
beginning to realise that research workers, designers, 
and draughtsmen were the most productive elements 
in industry. He expressed the wish that the Asso- 
cistion would devote more of its time to general ques- 
tions of industrial research. The economic position 
since 1920 had been such that it could scarcely have 





of the amount of traffic on the roads, it is expected 
that, after suitable discussion and amendment, the 
Bill will be passed as rapidly as possible. 


A Spanish Merchant Fleet. 


A PLAN for the creation of a merchant fleet is 
embodied in a Bill which the Spanish Government will 
shortly introduce into the Cortes for the subsidising 
of five steamship lines to Central and South America 
and the Far East and fifteen subsidiary lines between 
Spain and her African possessions. The five principal 
lines include the following :—From the north coast 
of Spain to Cuba, Mexico, and New York, returning 
by way of British and French ports; Barcelona to 
Central America, with an extension eventually to the 
Pacific through the Panama Canal; Barcelona to 
Brazil and Rio de la Plata, calling at Genoa and 
Marseilles on the return; North Coast of Spain to 
Brazil and Rio de la Plata, calling on the return 


been said that the Association had seen prosperous 
times in the shipbuilding and engineering industry 
during the last twelve years. An improvement, 
however, was evident, and British shipyards and 
general engineering establishments seemed to be 
steadily absorbing unemployed draughtsmen. 


Improved Unemployment Figures. 


THE monthly statement issued by the Ministry 
of Labour shows that the March figures for unemploy- 
ment are the lowest recorded since October, 1930. 
On March 19th, 1934, the number of unemployed 
persons on the registers of the Labour Exchanges in 
Great Britain was 2,201,577, which figure was 
116,332 less than that for February 19th, and 574,607 
less than the return of a year ago. The number of 
insured workers in employment is estimated to 
have been 10,058,000, an increase of 117,000 on the 





journey at ports in the North Sea; Barcelona to the 
Philippines and the Far East through the Suez Canal. 
The subsidies will take the form of premiums on 





month, and of 644,000 compared with March of last 
year. The improvement was about equal in all 
parts of the country, and covered almost all the 


principal industries with the exception of the woollen 
and worsted industry, in which the unemployment 
rose by over a thousand. The industries in which the 
improvement was most marked included engineering 
and ironfoundry, shipbuilding and repairing, iron 
and steel manufacture, metal goods manufacture, 
the motor car industry, the building industry, and 
the shipping, dock, and harbour services, and distri- 
butive trades. It is of interest to note that of the 
total number of persons on the unemployment 
registers on March 19th, about 52 per cent. had been 
unemployed for less than three months and about 
65 per cent. had been unemployed for less than six 
months. About 23 per cent. of the total had been 
out of work for twelve months or more. 


The New Cunarder. 


Fottowrine the Royal Assent given to the North 
Atlantic Shipping Bill in the House of Lords, on 
Wednesday, March 28th, the directors of John Brown 
and Co., Ltd., announced on Thursday last week that 
work would be resumed on the building of the new 
Cunard liner “No. 534” on Tuesday morning, 
April 3rd. It is anticipated that it will now be possible 
to launch the new liner in the autumn of this year. 
At the end of last week work was begun on the pre- 
paration of air compressing plant for the operation 
of the riveting, drilling, and caulking machines ready 
for Tuesday, when six hundred men were taken on, 
and the number of hands employed will be increased 
as the work proceeds. When work was suspended 
two years and three months ago the plating of *“* A” 
deck was completed. Above that deck there now 
remains to be constructed the upper promenade deck, 
the boat deck, the sun deck, and various deck houses 
and erections, which will give employment to a large 
number of shipyard workers. The propelling 
machinery is in an advanced state, but there remains a 
good deal of work ahead, both with regard to the 
main and auxiliary plant and the fitting of the 
machinery into the ship. When work is well started 
John Brown and Co., Ltd., will have on hand almost 
one-third of the entire tonnage under construction 
on the Clyde. In addition to the Cunarder there is 
on the stocks an 8000-ton motor liner for the 
Dominion and Commonwealth Line, two destroyers, 
and a sloop, while two sloops are being fitted out. It 
is stated that at the end of three months the wages 
of the men employed on the new Cunarder will 
amount to something like £10,000 per week, and that 
eventually upwards of 6000 men will be engaged on 
the work. 


Important Scottish Orders. 


THE announcement is made that in the face of 
keen competition from the Continent and America 
—it is understood that there were no less than 
twenty-seven tenders—the North British Locomotive 
Company, Ltd., of Glasgow, has obtained from the 
South African Railways an order for fifty “19C” 
class 4-8-2 locomotives, with tenders, which will 
cost £300,000. It is stated that the North British 
Locomotive Company not cnly submitted the lowest 
tender but was able to offer the quickest delivery. 
The recent orders received by Mavor and Coulson, 
Ltd., during the first three months of the year, 
were larger than ever before in a corresponding 
period, and a considerable extension to the firm’s 
East Kilbride works is being made, which, it is 
expected, will be ready for occupation in three 
months’ time. New shipbuilding orders placed 
last month include a 6500 gross ton passenger and 
cargo steamer for the Bombay and Persia Steam 
Navigation Company, which will be engined by 
Rankin and Blackmore, Ltd., of Greenock. At 
Greenock, J. G. Kincaid and Co., Ltd., have received 
an order for two sets of Harland-B. and W. oil 
engines for the oil tanker ‘“‘ Athelking,”’ which is being 
reconditioned by Cammell Laird and Co., Ltd., at 
Birkenhead.. Several other smaller orders for ships 
and propelling machinery have been received within 
the last week or so, both on the Clyde and the Forth. 


A Proposed Forth Road Bridge. 


At a special meeting of the Edinburgh Merchant 
Company, which was held in Edinburgh at the end 
of last week, a plea was made that the Government 
should undertake the construction of a road bridge 
across the river Forth at Queensferry. The statement 
was made that, in spite of the new bridge at Kin- 
cardine, which is now under construction, and the 
improved ferry service at Queensferry since the 
oil-electric paddle boats ‘‘ King Robert the Bruce ” 
and “‘ Queen Margaret ’’ had been put into service, 
there was still an urgent necessity for a road bridge 
at Queensferry in order to cope with the great volume 
of motor traftic. The report of a joint committee 
had indicated that the provision of such a new bridge 
was inevitable. Its construction, it was stated, would 
involve an expenditure of close upon £6,000,000, 
and six or seven years would be required to built 
it. It was suggested that the Government might 
be asked to bear the whole of the cost, which could 
be met by taking £1,000,000 per year from the Road 
Fund over the period named. <A _ representative 


committee is to be formed with the object of pressing 





for immediate action, 
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The Development of the Parsons 
Steam Turbine. | 


No. XIV. 
(Continued from page 323, March 30th). 


THE CARVILLE TURBO-ALTERNATORS, 1914. 

ie 1914 another very considerable advance was 

made in design, and once again it was the enterprise 
of the Newcastle-on-Tyne Electric Supply Company 
and its confidence in Sir Charles Parsons and his 
colleagues which rendered it possible. Further power 
was needed by the company, and the Carville “ A” 
station, as it was subsequently called, having reached 
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Fic. 91—AIR COOLING SYSTEM OF-STATOR OF 14,700-KVA, 2,400 R.P.M. 


the limit of its capacity, it was decided to undertake | an impossibility, and that the machines proposed for | forging, 


the construction of a new station alongside, to be 
known as the Carville ** B.” 
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FIG. 92—WATER COOLING 


with the largest units which it was possible to build 
at the time for the maximum speed of 2400 revolu- 
tions per minute, permitted by the 40-cycle frequency 





power factor of 75 per cent. and a speed of 2400 revolu- 
tions per minute. An output of 14,700 kVA at sucha 
speed was far greater than anything previously 
attempted, indeed, up to that time no machine with 
a greater capacity than about 5000 kVA at 3000 r.p.m. 
had been constructed. There were many engineers 
who prophesied that to build an alternator which 
would develop 14,700 kVA at 2400 revolutions was 


LONGITUDINAL SECTION 


Carville would never run. The record of the Heaton 


This was to be equipped | Works had, however, been one continuous story of 


Gland Support D 


achieving so-called impossibilities, and, as usual, 
the confidence of Sir Charles Parsons was justified 
by the results. 








Fic. 93—-18,000-KVA ALTERNATOR FOR DUNSTON POWER STATION 


of supply. An equal enterprise was shown in the 
steam conditions selected for the new station. At 
Carville “A,” as will be remembered, the pressure 
and temperature of the steam were 200 lb. gauge and 
540 deg. Fah. Although these conditions were still 
representative of advanced practice, it was deter- 
mined to establish a further lead by adopting a work- 
ing pressure of 250 lb. per square inch and a tempera- 
ture of 650 deg. Fah. It was specified that the tur- 
bines should be capable of using steam at 700 deg. 
Fah., if desired, and so well did they meet this require- 
ment that the working temperature of the station was 
eventually raised to 706 deg. Fah. The high vacuum 
of 29in. of mercury was also decided on. The new 
station was thus superior both technically and 
thermo-dynamically to anything that had pre- 
ceded it, and the courage of its designers was abund- 
antly justified by the results, for Carville ‘‘ B” held 
for many years the record of being the most econo- 
mical power station in the world. 

The station was laid out for five turbo-generators, 
each of 11,000-kW capacity, or 14,700 kVA at a 





With the caution which habitually characterised 
his boldness, he decided to adhere to the standard 
peripheral speed of Parsons turbo-alternators, namely, 
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ALTERNATOR AT CARVILLE 


SYSTEM OF ROTOR OF 14,700-KVA 2,400 R. 





long rotor. The latter, in fact, measured 8ft. 8#in. 
over the poles, and as its diameter was only 29in., 
the ratio of length to diameter was 3-62, or more than 
double that of any alternator then existing or in 
course of construction. 

The great size and unusual proportions of the 
alternator gave rise to two problems, upon the satis- 
factory solution of which the whole success of the 
project depended. In the first place, there arose the 
question of the rigidity of so long a rotor, with regard 
both to its critical. speed and to any unbalanced 
dynamic or magnetic forces which might arise in 
service. Recourse was had to experiment with a 
scale model, making use of the theoretical condition 
that similar shafts whirl at the same peripheral speeds. 
A one-twelfth scale model, made of a single forging, 
was run up to 36,000 r.p.m:, and found perfectly 
satisfactory. It was decided to make the full-size 
rotor, together with its shaft, also a single steel 
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and the required rigidity was thus 


obtained. 
The finished rotor, after balancing at full speed 
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was found to run without vibration at all speeds up 
to 3000 r.p.m. 

The second problem was that of cooling the machine. 
The system of cooling usually employed at the time 
depended on air being drawn in at the ends of the 
rotor and blown through the machine by centrifugal 
force. It was evident that this method, barely 
adequate even for short rotors, would never provide 
sufficient cooling at the centre of a long rotor. To 
meet the difficulty, Sir Charles Parsons patented a 
new system of ventilation which provided uniform 
cooling of every part of the machine, no matter what 
its length might be. This system, which is illustrated 
in Fig. 91, was extremely effective, and has since 
been adopted by all makers of turbo-alternators. 
By reference to Fig. 91 it will be seen that the stator 
casing was divided into a series of separate narrow 
compartments A and B. The alternate compart- 
ments A received air under pressure from an external 
fan. This cool air passed radially inwards through 
the stator core to the rotor face and escaped by 
returning again through the stator core to the com- 
partments B. The end windings were cooled by air 
blown through them from the final compartments A, 
the external walls of which were perforated for this 
purpose. 

The end windings of the rotor were ventilated in 
the usual way by air passing radially through them 
from grooves in the shaft, and ventilating slots were 
also provided between the pole windings. But as 
an extra precaution, arrangements were made for 
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FIG. 94—METHOD OF DETERMINING EXCENTRICITY OF AXIAL HOLE IN ROTOR 


300ft. per second, although considerably higher speed 
had already been used by other constructors. This 
decision naturally compelled the adoption of a very 


the complete water cooling of the rotors. Liquid 
cooling by means of the circulation of oil had already 
been tried by Sir Charles Parsons for the armatures 
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of a number of turbo-dynamos built between 1884 


The arrangement is illustrated in Fig. 92, and it 


and 1889, and during 1904 and 1905 he had cooled | will be seen that all the pipe joints and connections 


the stationary armatures of certain alternators by the 
circulation of water, but in both cases the principle 
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were well outside the end shields of the machine, 
where any leakage of water would be comparatively 
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Fic. 95—-11,000-KW CARVILLE TURBINE 


had been abandoned. In the system, as revived for 
the Carville machines, the water entered and left the 
rotors at the exciter end of the shaft. It was pumped 
into the end of a rotating pipe which led it to the 
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FiG. 96 -BLADING ARRANGEMENT 


central bore of the rotor. At the far end of the 
latter it was led radially outwards by pipes which 
delivered it into seamless steel tubes buried in solder 
at the bottom of the winding slots. It returned in 


harmless, and could be seen and remedied with the 
minimum of trouble. In actual working, the same 
water was continuously circulated through the rotor, 
its heat being extracted by a surface cooler, operated 
by the circulating water for the condensers. The 
system of cooling the rotor by means of water worked 
satisfactorily both in the five Carville machines and 
in three 18,000-kVA turbo-alternators built soon 
after for Dunston power station. Fig. 93 shows one 
of these alternators. Water cooling was not repeated 
on later machines, as it was found that the com- 
partment system of ventilation enabled adequate 
cooling to be obtained by means of air alone. More- 
over, the space at the bottom of the rotor winding 
slots, in which the water cooling pipes were laid, was 
found to be better occupied by more copper. 

In connection with the manufacture of the alter- 
nator rotor for the first Carville machine, an inter- 
esting problem arose. It was found when the forging 
arrived at Heaton Works that the axial hole through 
the centre had not been truly bored, and was excen- 
tric in varying amounts at different places along the 
centre line. The amount of balance weights on the end 
caps required to restore the centre of gravity of the 
whole rotor was too great to be permissible. The only 
alternative to this method was to determine in a 
simple manner the degree of excentricity of the axial 
hole and to arrange the position of the poles in such a 
way that the axial ventilating slots could be used to 
correct the balance. By arranging the slots as 
required, it was possible to vary the slot depth so 
that the centre of gravity of the whole rotor coincided 
with the geometrical axis. 

The excentricity of the axial hole was determined 
by the method shown in Fig. 94. At one end of the 
rotor a disc with a pin hole was fitted, the centre of 
which coincided with the centre of the axial hole at 
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that end. At the opposite end a graduated stick 
carrying a movable disc C A, also with a pin hole, 
was inserted into the axial hole. An observation 




















figures the amount of metal required to be left in the 
slot to restore the dynamic balance was calculated. 
A drawing of one of the 11,000 kW Carville turbines 


is reproduced in Fig. 95. Thé same general design 
was adopted as for the 18,000-kW Lots-road machine, 
namely, a two-cylinder tandem turbine with a double- 
flow, low-pressure cylinder exhausting into two 
separate condensers. In the former low-pressure 
turbine the rotor was built up of forged steel wheels, 
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FIG. 99--CROSS-SECTION THROUGH DUMMY GROOVE 


Diagram showing Sequence of Events Causing Gradual Dislocation 
of Dummy Piston Strip Packing, owing to Alternate Heating 
Up and Cooling Down, Exaggerated for Clearness. 


the maximum surface speed being 335ft. per sec. At 
Carville, however, the rotor is 47in. diameter, and, 
when rotating at 2400 r.p.m., the surface speed is 
415ft. per sec., and therefore a stronger construction 
was necessary. The novel construction adopted was a 
single mild steel forging carved out into wheels. The 
procedure was found perfectly satisfactory, though it 
demonstrated the necessity for proper annealing of 





the forging, for it was found that, after machining 
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Fic. 97—BLADE UNIT 


these tubes to the other end of the rotor, where it 
was led back to the centre by another set of radial 
pipes, and finally escaped by the annulus around the 
rotating pipe by which it entered. 


sheet D B was then placed over this end of the hole. 
By placing a lamp at the other end, the light was 
transmitted through the two pin holes on to the obser- 
vation sheet. The various readings were marked off 
on this paper, together with the distance that the 
disc C A was inside the bore, and by simple geometry 
it was possible to calculate the correct amount of 








excentricity along the axis of the hole. From these 





j out the solid forging into wheels, the overall length 
of the rotor body altered appreciably. 

In service no difficulty with these turbines was 
experienced on account of the elevated steam pressure, 
but the high steam temperature had unexpected 
effects on the high-pressure blading and dummies. 
The trouble was diagnosed as due to unequal heating 
and cooling when starting or shutting down the 




















346 





THE ENGINEER 











Aprit 6, 1934 








































































turbine. The high-pressure blading was of the 
‘‘end tightened” type, and was fitted with sub- 
stantial shrouding brazed on in_ considerable 
lengths. On starting up the turbine the shrouding 
naturally became hot first, and by its expansion 
spread fanwise the blades attached to it. When 
the machine was shut down the reverse happened, 
with the result that the blades were alternately 
bent backwards and forwards until failure occurred 
at the roots where the bending stresses were highest. 
Trouble of another nature also occurred. 

The blading was of the “ rosary ” system, in which 





so that after contraction had taken place gaps were 
left between the ends. The next time the turbine was 
started, the differential expansion of the brass did 
not close up these gaps, for the ends of the strips 
jammed in the groove, with the result that the 
centre portion of each strip became humped and 
rose out of the groove, as shown in the fourth diagram. 
During cooling down again the brass contracted 
freely, and the ultimate result of this sequence of 
movements was to displace the strips both radially 
and circumferentially, so that large and irregular 
gaps were left between the ends of the strips. The 
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Fic. 100--CARVILLE 


alternate blades and sections were threaded on a root 
wire. These segments were built up in a “ former ” 
with a groove the radius of which corresponded to 
the rotor or cylinder casing for which the blading 
was intended. The finished segments were caulked 
tightly in the grooves by side caulking strip, a single 
layer of caulking pieces being used for the cylinder, 
and double caulking pieces for the rotor. These 
caulking pieces were made from flat-sided strips, and 
were caused to engage with the serrations in the sides 
of the grooves by the upsetting due to the caulking 
operation. Fig. 96 shows the arrangement. The 
trouble experienced was aggravated by the difference 
in the coefficients of expansion of the materials used. 
The material used for the blades, sections, and 
shrouding was manganese copper, and the differential 
expansion of this material as compared with the 
cast steel casing of the cylinder in which they were 
embedded, led to the segments tending to work 
themselves out of the grooves into which they were 
caulked. The blading of the rotor also suffered in 
the same way. 

The trouble was cured by constructing the blading 
in short segments, no longer than about 1} times 
the height of the blades. Each segment of blading 
had its own shrouding piece, which was out of contact 
with the adjacent piece. This obviated the trouble 
due to shroud expansion and at the same time pre- 
vented “creeping” of the segments along the 
serrated grooves which held them. 

Still further blading improvements were introduced 
into the second and later machines ‘supplied to 
Carville. Mild steel was adopted for the blading, 
a change which avoided troubles from differential 
expansion, and instead of the blade segments being 
caulked in, each blade with its spacing section riveted 
and brazed to its root, was treated as a single unit, 
as seen by Fig. 97. The roots of these blade units 
were serrated on both sides. The units were then 
assembled in grooves with parallel sides provided 
with corresponding serrations. Copper side locking 
pieces were then caulked between the blades and the 
side of the groove similar to the previous arrange- 
ment. The shrouding, also of copper, was riveted on 
to the blade tips in short lengths after the blades 
were fixed in position. 

The brass strips forming the labyrinth packing 
of the dummy pistons also caused difficulties by 
differential expansion. The sequence of events which 
appeared to take place is illustrated in Fig. 99. 
The first of the diagrams shows the dummy packing 
as originally fitted in the casing. It consisted of 
brass strips about 6in. in length caulked into the 
grooves with the ends of the adjacent strips butted 
together. When the turbine was started up the brass 
strips expanded more than the metal of the casing, 
with the result that the ends of the strips, at the 
points A, B, C, and D were forced inwards, out of 
the groove, as shown in the second diagram. They 
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trouble was cured by caulking the strips in short 
pieces of lin. or so only in length, leaving just sufficient 
room for expansion between adjacent units. 

During the investigation of these blading difficulties, 
the value of “end tightening” was strikingly 
apparent in several instances, for owing to the elevated 
temperature the flexibility provided in the equalising 
pipes proved quite insufficient. Their restraining 
effect caused the H.P. turbine cylinder to ‘“ hog” 
as much as #;in., and the pipes had to be made much 


The last of the five turbo-alternators was put into 
service in 1920, and Fig. 100 shows the appearance 
of the machines in the station. The economy obtained 
is recorded in the following tables, which give the 
results of official tests, carried out with great 
thoroughness and care by Messrs. Merz and McLellan, 
the consulting engineers to the Newcastle-upon- 
Tyne Electric Supply Company, Ltd., in conjunction 
with the testing staff of the company :— 

TABLE XI.—Official Tests of Parsons T'urbo-alternators at Carville. 


} 


Pressure | Temp. 





| | | 
| Exhaust Steam 
| atstop |atstop| vacuum, Load, | cons., Remarks. 
\Set.| valve valve, baro., kW. | lb. per; Months 
(gauge), | deg. 30in. | kWh. running. 
| Ib./in.*. | Fah. 
1 236 713 | 29-03 | 10-475 | 10-03 | After 2 
2 251 687 29-04 9-990 | 10-04 ~ 0 
3 234 707 28-96 9-844 | 10-14 » 30 
4 241 678 29-00 10-053 10-28 . 3 
5 237 696 29-04 10-04 ae ! 


10-172 | 
TABLE XIT.—Results of Official Tests of Parsons T'urbo-alternators 
at Carville, Corrected to Specified Conditions, Namely ; 
Load, 10,000 kW ;; Steam Pressure, 250 lb. Gauge ; Steam 
Temperature, 650 deg. Fah.; Vacuum, 29-0in. (Baro., 30in.). 


Load, Steam cons., | Efficiency Overall therma! 

Set kW. Ib. /kWh. ratio, efficiency, 

| per cent. per cent. 
l 10,000 10-50 72-61 24-97 
2 10,000 10-35 73°65 25-31 
3 10,000 10-53 72-40 24-91 
4 10,000 10-51 72-58 24-94 
5 10,000 10-44 73-08 25-13 


The guaranteed steam consumption at the most 
economical load of 10,000 kW with a vacuum of 
29in. was 10-90 lb. of steam per kWh, so that as will 
be seen the performance of all machines was substan- 
tially better than the guarantee. Other tests were 
carried out by Messrs. Merz and McLellan at loads 
of 5000 kW, 7500 kW, and 11,000 kW, the economy 
in all cases being considerably higher than that 
guaranteed. 

The five machines at Carville, operated with 
steam at a temperature of 706 deg. Fah., were 
tested annually on behalf of the company until 
the year 1931, when, owing to the change of frequency 
from 40 cycles to the standard 50 cycles on the North- 
East Coast system, the station became obsolete. 
The results of the tests, which were carried out quite 
independently of the manufacturers, are shown 
graphically in Fig. 101, taken from Mr. C. D. Gibb’s 
paper on “ Post-war Land Turbine Development,” 
read before the Institution of Mechanical Engineers 
in 1931. The curves are interesting as showing the 
sustained efficiency of reaction turbines over long 
periods of time. At the date of the last tests in 1930, 
the oldest machine, put into commission on October 





3rd, 1916, had run for an aggregate of 74,253 hours 





















































106 T 106 
No.1, Machine | Steam Pressure = 250 Ib. sq. in. 6. 
srereeees== 0.2, Machine Superheat = 300°F. 
a a i _| Absolute Pressure =1-0 HG. ; 
ah i | eee — No.4, Machine | | Power Factor = 0°75 105 
| | -——<-- No.5, Machine -Load = 10,000 kW 
= 104 GUARANTEE i , ; 10°4 . 
3 10:3|_____Date When First Put into Commission - ~ 
: No.1, Oct. 3rd. 1916 | 
= ; 7 ; 
3 10:2}——__— encom —+——+ — ce 
s Wo.8, June 10th. 1918 | 
= | | i | 
3 101 — ab —| | 
5 No.4, Deo- oth. 1919 | 
| | | | Si? ol | 
20 om | 
100 |No.5, Me 24th. 1920. Te | 1. | bog 
Pie 
|No.2, April 19th. 1917 1a 
9 T | | | i | | | 99 
1916 1917 1918 1919 1920 1921 1922 19293 1924 1925 1926 1927 1928 1929 
“Twe Encineen” 4 
When put into Total hours run. 
commission. —_—_ OS | 
| 1919-20-21.; 1922. 1923. 1924. 1925. | 1926. | 1927. 1928. | 1929. 
No.1 | October 3rd, 1916 26,297 — 31,202 | 38,772 44,610 | 48,883 | 55,206 61,305 67,185 
» 2 April 19th, 1917 12,824 26,825 29,960 37,641 43,685 49,141 | 54,960 60,120 | 65,240 
» 3 | June 10th, 1918 --| 14,500 _ 26,978 33,469 39,414 44,836 50,413 55,040 | 60,057 
»» 4 | December 5th, 1919 .. 427 _ 19,866 27,521 34,292 37,213 | 43,174 | 49,006 | 54,397 
» 5 | May 24th, 1920 .. 400 —_ 15,960 23,313 27,848 34,071 | 39,975 .| 44,101 | 49,567 








more flexible. The whole H.P. cylinder expanded 
over fin. at full temperature. 

In the year 1918 alterations were made to the 
first three machines in order to provide for feed water 
heating by steam tapped off the low-pressure cylinder. 
Steam was extracted at a pressure of about 7} lb. 
absolute from each end of the cylinder, so that the 
balance of the rotor was not affected. A single heater 
was installed per machine which increased the 
temperature of the feed water from 80 deg. Fah. to 
140 deg. Fah. Fig. 98 is a general view of the 
condensing plant with the feed water heater in 





naturally would not return when the turbine cooled, 








position. 





FIG. 101—STEAM CONSUMPTION OF TURBINES IN CARVILLE “‘B’’ STATION 


of service. The other sets had operated for inter- 
mediate periods proportional to their age, the average 
for the five being about 5500 hours each per year. 

The maintained efficiency of the Carville turbines 
was due in no small measure to the excellent properties 
of the blading. How perfectly this resisted the 
erosive and corrosive action of the steam will be 
gathered from an inspection of Figs. 102 and 103. 
These photographs show the appearance of the 
blading of the high-pressure and low-pressure rotors 
respectively of one of the machines after being in 
service from November 4th, 1921, to March 5th, 
1926, during which period the set ran for no less than 
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22,200 hours at full load with steam at a pressure of 
250 lb. per square inch at the stop valve, super- 
heated to 706 deg. Fah., and exhausting into a 
29in. vacuum. 

The efficiency of the machines, however, good as 
it was, suffered from the comparative shortness of 
the last rows of the low-pressure blading, which was 
made of 70/30 brass. This limited the safe blade 
length to 8in., but even then the stresses in the blades 
were considered rather too high to be advisable for 
brass, so that steel blades were afterwards substituted. 
The restricted annulus available for steam flow caused 
the steam to have an unduly high leaving velocity. 
At full load, indeed, the calculated leaving losses 
were of the order of 6 per cent. of the available energy 
of the steam. The magnitude of this loss, which 
was double that which might have been attained by 
more favourable proportions of blading, appears to 
have been overlooked when the machines were 
designed. The error, if it was one, subsequently 
afforded an amusing instance of the ideas which 
were even then prevalent concerning turbines. 
The story goes that an engineer, on being told of the 
high residual velocity of the steam in these particular 
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bottom of the heater. The steam was returned to 
the low-pressure cylinder from the top through a 


Taste XITI.—Re-superheating Tests Carried Out at Carville 
inl 











Test Test 
without with 
re-super- | re-super- 
heating. | heating. 

Stop valve pressure, lb./in.* gauge 219 219 
Stop valve temperature, deg. Fah. 689 689 
Amount of initial superheat, deg. Fah. 294 294 
Vacuum (baro.=30in.), in. hg. .. .. 28-27 27-39 
Leads Wii e555 ST aw ep BOBS 9019 
Temperature, H.P. exhaust, deg. Fah. 316-5 316-5 
Temperature, L.P. inlet, deg. Fah. .. — 405-7 
Pressure, HP. exhaust, lb./in.? gauge . - 11-36 
Steam consumption, ]b./kWh .. . 11-27* 10-84 


* This figure represents the steam consumption corrected 
to a vacuum of 27-39in. in order that it should be strictly com- 
parable with the consumption under re-superheating conditions. 
The correction was obtained from actual tests made to determine 
the efficiency of the machine at different degrees of vacuum. 


similar header. Careful tests were carried out during 
1921 by the engineers of the Newcastle-on-Tyne 


was the lightest and most unstable, 7.e., the bulkhead 
stiffener made by a double flange. He suggested 
that the Admiralty should take advantage of the 
fact that the stiffeners need no longer be on the 
water side of bulkheads, and should make careful 
observation of what happened to stiffeners under 
load, under water pressure, when bracketed, when 
unattached, and when simply welded on the butt ends. 

The merchant shipowner and superintendent had 
definitely laid down that the only section that they 
would tolerate, if they could get it, was a bulb angle 
section. Here, again, Mr. Foster King suggested 
that the Admiralty might satisfy itself as to whether 
or not a section with a bulb edge on it, of the same 
weight and, perhaps, increased in depth, would. not 
be more economic per unit of area than even the Tee, 
and that it would facilitate electric welding con- 
struction just as much as ordinary construction. 

Mr. Bart S. Varty (Technical Inspector, Bureau 
Veritas, Paris) said that since last year the Bureau 
had found it advisable to modify its rules, which 
previously were rather complicated. In the first 
place, it had adopted bending tests, with the pressure 





directly on the middle of the weld, and it had specified 
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machines, expressed the opinion that, being reaction 
turbines, they should be all the better for it, since 
“the higher ‘the exit velocity the more effective 
would be the reaction on the last blades ! ” 
Re-superheating of the steam during its passage 
from the high-pressure to the low-pressure cylinder, 
which, it will be remembered, had already been the 
subject of experiments in connection with the Elber- 
feld turbines in 1900, was also tried at Carville. In 
the latter case the re-superheating was carried out 
by means of a live steam heater. This heater was 
situated in the foundation block underneath the 
steam end pedestal, and can be seen in Fig 98 
alongside the second condenser and behind the 
enclosed air pumps. High-pressure heating steam 
from the main steam range was led into the top of 
the heater through a 4in. diameter pipe, and passed 
through a series of horizontal steel U tubes. The 
exhaust steam from the high-pressure cylinder 
entered the heater body through two 2lin. diameter 
flanges which were connected by a header at the 
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Electric Supply Company to determine what actual 
benefit was derived from re-superheating. The 
tests were made on the same machine at the same 
output in order that the figures should be strictly 
comparable. The results are given in Table XIII. 

The re-superheating involved a drop of pressure 
of 0-25 lb. per square inch, or 2-2 per cent., 
between the high and low-pressure cylinders, on 
account of the resistance of the piping and the 
heater. Furthermore, the steam leaving the 
H.P. cylinder already carried a superheat of 
about 74 deg. Fah. The gain in heat economy 
deduced from the actual tests was 0-515 per cent. 
From the known effect of re-superheating, the gain 
in heat economy might have been expected to reach 
0-60 per cent. In view of the difficulty of getting 
sufficiently accurate figures for so small an increase 
of superheat as 89 deg. Fah., the test result may 
be said to be in fair agreement with the expecta- 
tion. 

(To be continued.) 
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(Continued from page 325, March 30th.) 


N the re-opening of the meetings on the morning 

of Thursday, March 22nd, the first paper taken 
was one entitled ‘‘ Further Tests and Result of Experi- 
ments on Electrically Welded Joints in Ship Con- 
struction,” by Professor B. P. Haigh, M.B.E. This 
paper is reprinted in an abridged form on page 351 
of this issue. 


WELDED JOINTS IN SHIP CONSTRUCTION. 
Discussion. 

Mr. J. Foster King said that the experiments 
referred to in the paper confirmed the expectations 
as to what might be found under modern conditions 
of welding in connection with butt joints and material. 
Those who had had to do with recent developments 
of electric welding were satisfied that there was no 
difficulty in securing a weld as strong as, and even 
stronger than, the section connected. The author 
had indicated that as the result of his experiments 





certain ideas with regard to ship construction would 
be completely changed in a direction which should 
not be accepted without a little consideration. Those 
responsible for ship construction were perhaps slightly 
obsessed as to what precisely would happen to the 
joints in a flexible structure such as a ship’s girder, 
subject to constant movement. They knew from 
long experience what could be done with riveting ; 
they had a fairly good idea where to expect maximum 
stress. But theory was often reversed by experience, 
and in no respect was it more clearly reversed than 
in regard to the superiority of a T section welded 
on a plate as compared with a channel riveted 
to a plate. 

In Dr. Montgomery’s paper of 1911, it was shown 
that lop-sided sections, when connected to plating, 
would stand up to the work. That was confirmed 
by his own paper in 1916 on bulkhead tests carried 
out under very rigid inspection, and the section, 
which did its job with the greatest efficiency of all 
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angles of bending which bore a direct.relation to the 
fragility of steel after welding. It had also prescribed 
a minimum specific gravity for electrodes. 

Mr. C. 8. Lillicrap (Admiralty) said that last year 
the superiority of the symmetrical rolled section 
was demonstrated, and when the attendant difficulty 
of obtaining that section in the appropriate sizes 
was overcome, the naval architect would be eager 
to reap the advantage. It had been demonstrated 
that the symmetrical section connected by welded 
joints was superior to the unsymmetrical sections 
which riveting practice had forced upon shipbuilders, 
that the joint did not fail at the weld, and that the 
weld was quite capable of developing the full strength 
of the rolled section. The present paper had carried 
the matter a stage further. The fears which were 
held last year—that the results obtained, on a 
structure welded under the ideal conditions of the 
workshop, all the work being done down-hand 
might prove to be superior to those obtained under 
working conditions—had been dispelled by the 
results of Professor Haigh’s new experiments, in 
which the welding was done more or less under the 
conditions obtaining in present-day practice. About 
50 per cent. of the welding in those tests was done 
overhead, and about 34 per cent. vertically. That 
called for considerable skill on the part of the welder, 
and the results obtained were extremely satisfactory ; 
he was particularly pleased with the tensile results. 
The practical application of those results called for 
close and careful investigation. It was clear that 
fitting must be done very carefully ; but that was 
a common feature of practically all welded joints, 
and should not cause difficulty. 

Considering the case of a frame and beam, and 
comparing an ordinary riveted bracket connection 
and welded connection, it seemed that with the latter 
a much more rigid joint could be made. In a ship 
which was rolling and pitching, the riveted bracketed 
connection might creak, whereas that would not 
occur in a welded joint. But there was such a thing 
as making a joint too rigid. One would be bold to 
dogmatise on the measure of raking stress set up 
inside a structure in’ a sea-way when the conditions 
were so varying, but the results of Professor Haigh’s 
experiments suggested that there was nothing to 
fear in that respect. Mr. Lillicrap suggested that 
the experiments referred to by Mr. Foster King 
should not necessarily be carried out by the 
Admiralty, but by the shipbuilding industry. 
Symmetrical sections ‘were wanted for welding. 
Investigations indicated that the best value would 
be got from Tee bar sections, and that a bulb section 
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would not give all that was required. But the 
Admiralty was continuing its work with a view to 
obtaining the best sections possible. 

Professor H. 8. Pengelly, referring to the riveted 
joint, said the figures and curves showed it to be a 
satisfactory well-balanced connection, except that 
rather more of the channel flange had been cut away 
than would be accepted in good practice, even where 
weight saving was all-important ; that had weakened 
the joint. On the other hand, the lightening hole in 
the bracket was well designed, except regarding cost 
of cutting, the hypotenuse of the bracket not showing 
signs of collapse as a strut until a load of 12,800 lb. 
was reached. Although the welded connections 
Nos. 3 and 4 were prepared under practical conditions 
in a shipyard, probably the special supervision had 
resulted in rather more efficient work than could be 
obtained when building. In particular, it was stated 
that the flange of the deck beam rested heavily on 
the top of the side frame, and possibly the deck 
plating and deck beam were bearing directly on the 
side plating. That close fitting, which savoured 
of ‘‘ watch-making,” was likely to increase the 
efficiency of the connection, but was an _ ideal 
impossible to attain in the ship. Experiments 2, 
3, and 4 showed that for the particular forces acting, 
satisfactory welded connections could be made 
without the use of brackets. It did not follow, of 
course, that brackets could be dispensed with in all 
cases, but that they could often be offfitted safely. 
The author’s conclusions, which promised a sub- 
stantial saving in weight and space, merited the 
careful consideration of all concerned with the 
design of ships. 

Mr. E. F. Spanner said the particular riveted 
bracket shown by Professor Haigh was much deeper 
and wider than was used satisfactorily in merchant 
ship construction—a point which seemed to indicate 
that his basis of comparison was somewhat stronger 
than had proved necessary. With regard to welding, 
suggestions which he (Mr. Spanner) had made in 
his paper three or four years ago seemed to offer a 
stiffer arrangement than that proposed by Professor 
Haigh, and one which was less complicated in actual 
shipyard construction. There was no one better 
placed than Professor Haigh, however, to carry 
out further experiments, taking account of such 
matters. Professor Haigh had compared the weight 
of a T having a welded edge with the weight of a 
channel having a riveted edge. If welding were 
adopted, however, not a channel, but an angle bar 
would be used, or else a castellated channel bar. 

Mr. W. R. G. Whiting, speaking in praise of 
brackets, said that in the ordinary ship’s bottom, 
as in a tanker, for instance, with bulkheads, and 
where the tanks were empty, there were set up bending 
moments which were big beside the bulkheads and 
moderate in the middle of the span. He suggested 
that ultimately the most economical connection 
would be one in which there would be more material 
at the top than at the centre, on the principle that 
there was more work to be done at the point of 
connection than in the middle of the span. 

Professor Haigh, replying to Mr. Whiting, said 
that in his experiments account was taken of the 
bending moments, and he believed the conditions 
of those tests were not unfairly comparable with the 
conditions in practice. The question of rigidity 
was one of the most important raised in the introduc- 
tion of welding instead of riveting. He could not 
doubt that welded joints were more rigid, and should 
be more rigid, in order to make a success of the weld- 
ing. To make a welded joint deliberately so that it 
would “give” was not only difficult, but very 
inadvisable. If it were intended that a joint should 
take up a certain amount of give, it had better be 
made pivoted, supported on some footstep, and not 
welded together. 

He was not saying anything against the riveted 
joint referred to in the paper; it was tested, not to 
show how bad it was, but in order to estimate what 
was required of the weld. It was a better joint than 
was generally in service, he believed, but he was 
surprised that there was no trouble with the rivets. 
Looking at the design, he had fully expected that 
there would be shear in the rivets ; but although the 
joint had not been cut open, he did not think the 
rivets had sheared perceptibly in any case. He 
hoped the influence of workmanship had not destroyed 
the value of the tests. He had not made deliberately 
a bad job of the plates, which were simply machined 
and placed together, and not pressed together during 
the welding. There were no gaps. If there had been 
gaps of tin. or fin., the cost of welding would have 
been greater. 

The Chairman said that work of that kind brought 
nearer to practical utility a method of construction 
which shipbuilders had regarded with suspicion a 
few years ago, but which had now come to stay. 

The next paper was “ The Structure of Insulated 
Holds in Relation to Heat Leakage,” by Dr. Smith 
and Mr. Farmer. The following conclusions are taken 
from it. 

INSULATED HOLDS. 
tegarded generally, the observations suggest that there 


are two points at which special consideration should be given 
to the relation of heat leakage to the structure of holds, namely : 


(a) The common decks of adjacgnt insulated spaces. 
(6) The points at which framés and beams project into 





against, perhaps, more urgent requirements of space, working 
facilities, and expense of construction, 

Decks.—It has been shown that the leakage along inter- 
mediate decks, when their upper surfaces are not insulated, 
is a large factor—sometimes the predominant factor—in the 
heat losses of insulated ‘tween deck spaces. The leakage 
would be considerably greater were it not for the protection 
afforded by the ship’s side insulation. The further reduction 
effected by an 8in. rib-band is not very great, but this does 
not mean that the rib-hand is useless, for it spreads the heat 
loss more uniformly along the deck surface, and so avoids a 
local warm spot at the junction of deck and <hip’s side, which 
might have serious results in the carriage of frozen cargo. 
For a similar reason it is customary in the ‘tween deck spaces 
of brine-piped holds to bring down the side grids fairly near to 
the deck level; actually, this increases the deck leakage some- 
what, but it is more important to nullify its effects than to 
decrease its amount. 

In connection with the effects of partial or complete sheathings 
of wood or of cork over the deck, it must be remembered that 
even when the total leak is not considerably reduced the sheath- 
ing may still help by distributing it more uniformly, and may be 
worth considering from this point of view. The objection is 
cost, and the loss of a few inches of space, which may be serious 
in those ‘tween deck spaces which are regulated in depth for 
hanging carcases of chilled beef. 

B lkheads.—l he common bulkhead of two insulated spaces 
presents a theoretical problem exactly similar to that of a deck. 
‘Lhe heat leak is appreciable, although the onsecens spaces 
may be at the same temperature, and just as in the case of the 
deck an increase in the thickness of the insulation orly slowly 
reduces it. From a thermal point of view, the most economical 
distribution of insulation on a common bulkhead would be a 
taper from the sides inwards, but here again theory must give 
way to practical necessity, for no bulkhead is invariably a 
common bulkhead, and when it has warm temperatures on the 
far side it is essential that the insulation should cover the 
bulkbead stiffeners. Whether intermediate bulkheads separating 
insulated spaces should be insulated on both sides is a more 
debatable point ; again, the conditions are analogous to those 
of an intermediate deck, and the case for insulating one seems 
no stronger than for insulating the other. 

Pillars also bring in heat at one or both ends and dissipate 
it along their length. They are usually insulated the whole 
way down, and perbaps the economy of insulating only their 
extremities is not so great as to call for serious consideration, 
The hatch-coaming is a greater sourre of — but one to 
which the observations of this paper are not closely relevant. 

Frames and Beams.—Turning to the second point, the data 
show definitely and quantitatively how great is the effect of 
frames and beams in increasing the heat leakage. With standard 
methods of construction they may be responsible for as much as 
two-thirds of the total heat brought in through the insulation. 
Again, it is far easier to suggest a remedy in theory than to 
embody it in practice. By increasing somewhat the depths 
of the insulation over the frames, it would be possible to reduce 
it considerably between the frames, without 4 loss in the overall 
insulating value, and with an economy in insulating material. 

This, perhaps, is not a suggestion which will appeal stronzly 
to the shipowner or naval architect on practical grounds, for 
the saving in insulating material is offeet by the extra length 
of the linings and the extra cost of fitting them, and the space 
saved cannot normally bs utilised to advantage in the stowage 
of cargoes, since it is in the form of relatively narrow recesses 
between the frames and beams. 

Recently, however, this matter has acquired a considerable 
interest in connection with the suggestion put forward by one 
of the present authors for a system of cooling ships’ holds, 
involving the use ot an air jacket in which the heat of leakage 
is neutralised. Briefly, the suggestion is to separate cargo 
heat and heat of leakage, and to deal with them successively 
by means of a system of forced circulation, in which the air 
first passes vertically downwards through the cargo, and then 
returns to the cooler through a jacket covering the walls of the 
space. This system presents certain definite advantages for 
the carriage of foodstuffs, particularly in ships trading to 
Australia and New Zealand, which may be carrying alternately 
fruit, cheese, frozen lamb, and, perhaps, in the not-distant 
future, ‘* gas-stored ’’ chilled beef. 

In such a system recessed spaces between the frames and 
beams could be utilised in forming the air jacket on the walls 
of the hold; in fact, the jacket could consist essentially of a 
number of small air ducts, ons between each pair of frames, open 
at bilge level, and communicating at the top with one or other 
of a pair of main suction ducts—port and starboard—under 
the beam knees. The inner face of the structure would then 
be quite smooth, and cargo could be loaded right up to its 
surface, with an economy in space as compared with piped 
holds, which, in certain cases, might represent the addition of 
as much as a foot to the effective beam of the ship. The possi- 
bilities of this scheme are being critically investigated at the 
moment. 


DISCUSSION. 


Mr. John Reid, referring to the authors’ suggested 
arrangement for cold air circulation with a jacket 
down the ship’s side, &c., emphasised that the 
passages through which the air was distributed 
should be accessible and that the louvre arrange- 
ments must be carefully regulated. 

Mr. E. F. Spanner, bearing in mind that the 
effective part of a beam or frame which carried away 
heat was the web, suggested the use of a castellated 
stiffener, by which one could reduce half the web 
area across the ship’s side, and thus reduce by at 
least one-third the heat leakage through beams and 
frames. 

Dr. 8. F. Dorey welcomed the authors’ attempt 
to assess by calculation the amounts of heat leakages 
into insulated spaces. The paper had shown that 
the greatest transmission of heat from the shell 
plating into refrigerated chambers occurred through 
the uninsulated plating of ‘tween decks. So that 
it was evident that the fewer metallic contacts 
between the shell and decks, the lower would be the 
heat quantity dissipated through that source. It 
appeared that a great part of this conducted heat 
could be eliminated by terminating the deck plating 
at the faces of the frames, leaving the spaces between 
frames clear of any metallic contact, the insulation 
being carried through these decks in a continuous 
sheet. The only metallic contact between shell and 
deck plating would then be through the beam knees 
where they contacted the ends of the deck beams, 
and that surface was invariably enclosed in the 
insulation under the deck. Similar construction 
might be adopted at bulkheads, the deck plating 
terminating at the faces of the stiffeners instead of 


analogous to modern cold store practice on land, 
where the various floors, generally of reinforced 
concrete, were kept clear of the walls by an amount 
equal to the thickness of the wall insulation which 
formed an uninterrupted sheet from the ground floor 
to the roof. Possibly welding might be a very good 
means of reducing metallic contact at such parts. 
The proposed system of employing an air-jacketed 
cargo hold had the outstanding advantage of allowing 
sufficient insulation to be fitted in way of the pro- 
jecting members of the ship’s structure, without 
loss of cargo-carrying capacity. 

Mr. Farmer, in the course of his reply, said that 
if features such as castellated stiffeners for frames 
and beams, and the breaking of metallic contact, 
could be introduced into ships where refrigeration 
was a prime consideration, they would very materially 
help the refrigerating engineer to cheapen his plant. 
Those were the kind of suggestions that the authors 
of papers on the subject hoped to get from ship- 
builders. When new ships were designed, one had 
to consider whether or not it paid to insulate the 
intermediate decks on top, and one had usually to 
juggle with considerations of loss of space and cost 
of installation versus saving in running hours and 
saving in the space occupied by the refrigerating 
nachinery. , It was a matter of compromise, as to 
which gave ‘the best dividend on the expenditure— 
the insulation or big refrigerating machinery. 


ScREW PROPELLERS OF VARYING BLADE SECTION 
IN OPEN WATER: Parr II. 


Messrs. G, 8S. Baker and A. W. Riddle then presented 
a paper, under the title given above, which forms 
part of the approved research programme of the 
Advisory Committee for the William Froude Labo- 
ratory, the cost of which is defrayed as regards one- 
half by the industry and as regards the other half 
by funds provided by the Department of Scientific 
and Industrial Research. The first part of the work 
was published as a paper read before the Institution 
in March, 1932, and the present paper forms a con 
tinuation. 

Ten more propellers have been tested in open water, 
covering the following variations ;—(1) Radial dis- 
tribution of thrust by variation of outline of blade : 
(2) radial distribution of thrust by varying the blade 
section ; (3) thickness of blade; (4) variation of the 
size of blade by varying the diameter and all other 
features ; (5) varying the pitch from the leading edge 
to the trailing edge. 

The maximum variation of efficiency due to any of 
the changes dealt with in the paper, when absorbing 
the same power at about the same revolutions at the 
same speed of advance, is:—At low power, 0-61 
lowest, 0-685 highest ; at high power, 0-555 lowest, 
0-575 highest. 


DISCUSSION. 


Mr. F. McAlister congratulated the authors on 
having broadened the scope of investigation work in 
propeller design, and said that, when comparing some 
of the figures in the present paper with those in the 
authors’ 1932 paper, the general level of efficiency was 
shown to have been raised to a gratifying extent. The 
result shown for No. 34 screw at the lowest Bp value 
(10) and the lowest speed of advance, was 72 per cent., 
against the figure of 61 per cent. for the segmental 
type section shown in the previous paper. That alone 
represented practically 18 per cent. improvement. 
Or, if Mr. Baker would not accept his low spot as an 
absolute value, and if one took the mean value, it 
showed 11 per cent. improvement in model technique. 
Gap effect could be overcome or improved efficiency 
should result by pushing the maximum thickness 
forward in the section or giving a forward tilt. But 
neither of those methods of modifying the section 
altered the effective pitch. In many cases Mr. Baker 
had attributed the improved efficiency purely to gap 
effect ; but a good proportion of the increased effi- 
ciency might result from the alteration of effective 
pitch and not from gap effect at all. If there were a 
double effect, one was violating a principle of exper'- 
mental work ; one should carry out experiments on a 
new screw comparable with the original one in order 
to compare the gap effect, and there must be the same 
effective pitch at each section, so that pitch modifica- 
tion was eliminated and one concentrated on gap 
effect. 

Mr. L. Troost, commenting on some evidence given 
by recent results obtained by Dr. H. Voigt, in the 
Berlin Tank, that an aerofoil propeller in combina- 
tion with a streamline rudder behind a relatively fast 
cargo boat had given outstanding results, said that 
that propeller had a pitch increasing some 30 per cent. 
towards the boss, the inner sections being heavily 
loaded, thus utilising the concentrated wake as much 
as possible, while the rudder, placed near to the pro- 
peller, seemed to destroy the higher tangential losses. 
He suggested to Mr. Baker some tests on a propeller 
embodying such features. Other tests to which he 
referred (described in a recent paper by Dr. Kempf 
to the North-East Coast Institution) indicated that at 
low slips, at an immersion of 0-75 diameter, there was 
some tendency to scale effect, whereas it was absent 
at an immersion of | diameter. 

Mr. W. G. A. Perring commented that the paper 
bore out a suggestion he had made in 1932, to the 








insulation. 
In each case the need to minimise heat leakage must be balanced 


being attached to the bulkhead plating by lugs 
between the stiffeners. That construction was 





effect that it would pay to fit thin propellers when 
working at low power ratios, but that practically no 
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advantage would be gained thereby at high power 
ratios ; indeed, in the latter case thick propellers 
might have an advantage. Another point he made 
was that the screws referred to in the paper were all 
of a pitch ratio of about unity, whereas he suggested 
that the advantage of one section over another would 
have been shown up better if the pitch ratio had been 
)-7, but there would not have been much difference 
if the ratio were 1-5 or higher. Again, he asked why 
the authors had suggested that screw No. 36, which 
was of fat aerofoil section, would show to disadvan- 
tage in a variable wake ? 

Mr, J. F. Allan pointed out that the range of effi- 
ciency obtained at any particular loading was small 
except at the smallest loadings, which were scarcely 
within the practical range for single-screw ship work. 
He was surprised the authors considered that No. 36 
would be a little dangerous in a highly variable wake 
on account of the full leading edge. It might be 
argued that the full curvature of the leading edge 
would be of advantage in a widely variable wake, 
because it adjusted itself to the varying angle of 
incidence. 

Mr. Baker, replying to Mr, McAlister’s remarks 
concerning loss in effective pitch, said it was not really 
a loss but a variation; it did not mean a loss of 
efficiency. If one could increase the efficiency by 
varying the effective pitch ratio by change of blade 
shape, it paid to accept that variation. The same 
applied to Mr. McAlister’s remarks on gap effect. Of 
course, if one could change the gap without changing 
the shape of the blades, and could maintain the same 
effective pitch ratio, well and good. If Mr. McAlister 
could produce a screw which was likely to do that, he 
would be pleased to try it. It was true that, by chang- 
ing one factor at a time in an experiment, one could 
learn far more than by changing two or three; but 
in varying the gap in order to keep the variation of 
section as the water went through the screw to a 
minimum curvature, he had felt compelled to change 
the section as well as the gap. 

As to Mr. Troost’s suggestion that a propeller with 
a 33 per cent. increase in pitch towards the root should 
be tried, McEntee had tried screws of increasing pitch 
by turning the blade positively and negatively ; in 
open water, those in which he had increased the pitch 
towards the root were less efficient than those in which 
he had decreased the pitch towards the root, as was 
found in the results at the N.P.L. But he would 
test another screw with increased pitch towards the 
root. 

The reason why it was suggested that B 36 would 
fail in a variable wake was that it had a bullet-nosed 
leading edge, and it got its increased thrust from the 
induced suction on the back of the blade. In rough 
water that suction was not efficiently produced, and 
the screw would not be so efficient in rough water or 
in any variation of wake where the slip was con- 
tinuing to vary up and down. That was borne out 
by results obtained on an Atlantic liner, where the 
screw was.thick-edged, and was afterwards skimmed 
down to a more rational section, when the speed of 
the vessel was increased by something like half a 
knot. The vessel’s speed was reduced in rough 
weather. 

With regard to the prophecy that the effect of a 
change of section would be greater when pitch ratio 
was diminished than when it was increased, he said 
the demand for high revolutions in order to get a cheap 
ship was compelling the design of screws of low pitch 
ratio and high efficiency, and we were learning how to 
use aerofoil sections of that type. There was no ques- 
tion that the type of variation which showed good 
results at unity pitch ratio was also showing good 
results at pitch ratios down to 0-9 and 0-8. Again, 
at pitch ratios up to 1-2 there was being produced an 
effective increase in efficiency of the order of from 
5 to 10 per cent. by changes such as were mentioned 
in the paper as being effective. 

A paper entitled ‘‘ Appropriate Ship Lengths for 
Minimum Pitching and Maximum Seaworthiness,”’ by 
Mr. J. L. Kent, from which we give some extracts 
below, was then presented. 


SHIP LENGTHS FOR MINIMUM PITCHING, 


When ships are driven through rough water they are subject 
to a variety of violent motions of which the principal are rolling, 
picket. and heaving. While each of these movements may 
ead to damage of the ship’s structure, it is mainly pitching and 
heaving which seriously aftect the vessel's speed, and experience 
has shown that different ships vary considerably in their 
behaviour when encountering the same rough seas. Several 
investigators have attacked this problem mathematically, the 
most recent being Georg Weinblum.* 

With a view to examining some of the fundamental reasons 
for differences in the behaviour of ships as regards pitching and 
heaving, and without any attempt at a complete study of this 
complicated subject, this paper has been written in an endeavour 
to emphasise the essential factors necessary for minimum 
pitching and heaving. Experienced sea captains agree that a 
ship's behaviour is at its worst when driven * head on " through 
advancing waves, and that every vessel is more ‘ sea-kindly ”’ 
when meeting the weather one or two points on either bow. 
Therefore, in order to investigate the worst conditions for 
pitching and heaving, the assumption has been made that the 
ship meets parallel pe, pal waves “ head on.” 

‘lhe paper deals only with the manner in which the ship’s 
form and dimensions affect the pitching through their influence 
upon the maximum longitudinal movement of the centre of 
buoyancy as each wave passes the ship. 

The design of a ship's lines affects the pitching only in so 
far as it controls the maximum longitudinal shift of the centre 
of buoyancy as each wave passes. This control is exercised by 
the longitudinal distribution of displacement of that portion of 





* “The Influence of Ship Form on its Behaviour in a Sea- 
way,” by Georg Weinblum, Matterlung der Preussischen 
Versuchsanstalt fiir Wasserbau und Schiffbau. 





the ship’s form between wave crest and trough, which is 
penctoeny, governed by the shape of the load water plane. The 
neave of a ship is due to the change in buoyancy as each wave 
passes, and the extent of this heave depends upon the area of 
the load water plane. Therefore the load water plane is thé 
principal feature in the design of a ship’s lines controlling the 
amplitude of pitch and heave, The shape of this load water 
plane controls the amplitude of pitch and its area the amount 
of heave, 

_There are certain ratios of ship length/wave Icngth at which 
pitching will be a minimum and heaving a maximum ; and at 
the smallest of these ratios the greatest amplitude of heaving 
will occur. Also there are other ratios at which heaving will be 
a minimum and pitching a maximum, and the greatest pitching 
will occur at the smallest ratio of ship length/wave length. In 
practice it is only these two lowest ratios which are of importance 
in cargo ships. For average ship forms the ratio of ship length/ 
— length for minimum pitch is 1-73, and for minimum heave 


Wave observations indicate that the most probable length 
of waves to be met on the North Atlantic in winter is about 
275ft., and assuming that the ship encounters these waves at 
her easiest angle (2.¢., from one to two points on either bow), the 
equivalent wave length of about 300ft. may be most generally 
expected. A group of such waves would meet a stationary ship 
periodically every 7-65 seconds. Its periods of encounter at 
various speeds are as follows :— 


Ship speed, Period of encounter, 


knots. in seconds. 
5 - 6-3 
6 6-1 
7 5-88 
8 5-7 
9 5-51 
10 5-35 
11 5-19 
12 5-04 


and as the patural resisted period of the average 10,000-ton 
carzo ship is from 6 to 7 seconds, there should be no synchronism 
at about 10 knots speed. Hence a ship of about 520ft. length 
should not suffer from excessive pitching, although it may slam 
considerably, and a ship of about 370ft. length may suffer from 
pitching, but should be free from slamming under all ordinary 
weather conditions on the North Atlantic routes. 

A cargo ship of about 450ft. length should experience only 
moderate pitching and heaving in ordinary winter weather. 

As regards the ship’s ability to keep her fore deck dry, the 
worst ship lengths shou!d be 300ft. and 600ft. The vessel is also 
more seaworthy if the water plane has greater area forward than 
aft, but it may be subject to large pitching moments if there is 
much erea at the extreme ends and the ship’s length is such that 
pitching is to be expected. 

The primary considerations for fixing the length of the ship, 
usually take no account of its effect upon the pitch and heave 
of the vessel, If the ship length to meet the trade requirements 
is such that large pitching motions are possible, then these may 
be reduced considerably by shaping the ends of the water-plane. 
For example, if the ship’s length is 255ft. and its trade route is 
mainly in seas where the prevailing wave length is, say, 180ft., 
then the ship-length/wave-length=1-42, These conditions are 
favourable to pitching and area placed towards the ends of the 
water-plane will be better than very fine ends. Hence such 
a vessel should have V-shaped bow sections with a fairly large 
angle of entrance at the water-line, and not U-shaped lines with 
a small entrance angle, in order to secure the best seaworthiness 
possible with the restriction of length. 


DIscussion. 


Dr. A. M. Robb took exception to a statement by 
the author that the natural resisted period of the 
average 10,000-ton cargo ship was from 6 to 7 seconds, 
because he believed it impossible to measure the 
natural period, either resisted or unresisted. In 
particular, however, he took exception to one of the 
author’s expressions in which a ship’s speed was 
assumed to be such that the ratio of natural pitching 
period/period of encounter was constant. That 
assumption implied that as the ship’s length increased 
the speed remained the same and that the natura! 
pitching period remained the same. But it was 
known, as a generalisation, that as length was 
increased the speed was increased; therefore, for 
the same length of wave the period of encounter was 
sensibly diminished because of the effect of the 
increasing speed. It was also known that increasing 
length must be associated with increased natural 
pitching period. Therefore the author’s assumption 
was unjustifiable, and investigations based on that 
assumption were vitiated. More reliable results 
could have been obtained if Mr. Kent had extended 
his previous work on pitching instead of starting on 
a fresh tack. 

Dr. E. V. Telfer pointed to a practical deduction 
in the paper, giving the ratio of ship length/wave 
length, with the bow ascending, between limits of 
1-43 and 2. It was easy to conceive of a vessel just 
outside those limits and another, in the same trade, 
just inside them. That would explain why navigators 
stated that a certain ship design had just the wrong 
length, say, for the Atlantic or the Pacific. Dr. Telfer 
referred to three ships owned by the same company, 
two of which were 360ft. long and the other 390ft. 
long, working on the Gulf to New Zealand trade. 
The 360ft. vessels always showed good performance 
and were never subject to continuous pitching day 
after day ; but with the 390ft. ship there was heavy 
pitching. The wave lengths explained the difference 
in behaviour ; the smaller ships were always ascend- 
ing to the waves whilst the larger one was always 
dipping into them. Navigators should be asked to 
give information as to whether their ships were of good 
length, and as to the lengths of waves, and so on, in 
order that such information could be used as a guide 
in producing better ships. The production of better 
ships was not simply a tank problem. The modern 
economy ship was only an economy ship under fine 
weather conditions, and was not showing so much 
improvement in heavy weather as in fine weather ; 
a very large amount of research was required on the 
heavy weather properties of ships. The economy 
type of vessel had generally a cruiser stern, but the 
whole of a certain fleet fitted with cruiser sterns had 
suffered considerable rudder vibration, cracking of 





stern-frames, &¢c., which suggested that the cruiser 


stern ship suffered more than the eylindrical stern 
ship under heavy weather conditions. He suggested 
that comparative tests should be made in the tank 
under artificial wave conditions of sister ships having 
cruiser sterns and cylindrical sterns. 

With regard to the statement in the paper that a 
cargo ship of about 450ft. length should experience 
only moderate pitching and heaving in ordinary 
winter weather, Dr. Telfer said he knew of five ships 
of that length in the North Atlantic which certainly 
did pitch, and which lost about 4 or 5 knots in heavy 
winter weather. The statement that a ship of about 
370ft. length might suffer from pitching, but should 
be free from slamming under all ordinary weather 
conditions on the North Atlantic routes was by no 
means justified by experience in the North Atlantic, 
where it was found that practically any vessel, in 
ballast, of between 350ft. and 450ft., experienced 
slamming so long as her form was such as to encourage 
slamming. So that he doubted whether one could 
draw really qualitative deductions from Mr. Kent’s 
work. 

Captain F. W. Cutler, as a navigator, said the paper 
was concerned with constructing ships to suit certain 
trades ; but the whole of our merchant navy, except 
perhaps the Atlantic liners, were constructed more 
or less to go anywhere and to earn a living anywhere. 
With regard to the statement that waves 50ft. high 
were experienced between England and Canada, he 
asked whether they were estimated from the sea level 
or from the bottom of the trough, because there were 
tremendous differences in wave heights as reported 
from liners. He recalled that when a few hundred 
miles off Finisterre, in 1897, during a November gale 
which had lasted about a weék, he had estimated the 
height of a wave to be 80ft. ; such a height had been 
confirmed some time ago by the commander of the 
‘* Berengaria.”” Until he had read the paper he would 
have thought it almost impossible to determine the 
length of ship to meet such conditions, and he con- 
gratulated Mr. Kent upon his endeavours to find out 
how a ship should be built to meet them. The most 
difficult period for a ship was not at the height of the 
hurricane. During a hurricane the tops of the waves 
were blown off in a spray, and there was no comb on 
the sea; the danger period occurred just after the 
worst of the hurricane had passed and when the ship 
entered a sea just when it was combing over and was 
not quite breaking. 

Mr. Kent, replying to Dr. Robb’s criticism of the 
statement that the natural resisted period of the 
average 10,000 tons cargo ship was from 6 to 7 seconds, 
said the figure was obtained by taking actual pitching 
records of a ship at sea. He had thought that he had 
explained why he had ignored the ratio of ship’s period 
to period of encounter. He was considering only 
cases where the pitching was really bad, and in nearly 
every case he had been able to measure the pitch 
had been isochronous. At 5 or 6 seconds it was not 
isochronous; there were periodic changes, and, 
having measured the actual position of the wave 
crest in the tank for every pitch, he had found that at 
each pitch the wave crest was a little further aft. 
At 6 or 7 seconds, however, it was practically 
isochronous. He did not intend to show in the paper 
that the length of the ship should be fixed according 
to the length of the waves she would have to meet, for 
that was impossible ; he had merely tried to point 
out the features of design by which one could mini- 
mise the pitching. Presumably the cruiser stern 
would be bad for ships of certain length trading in 
seas having a certain average wave length, and he 
supposed that such ships should not have cruiser 
sterns ; but for a tramp ship, which had to meet all 
lengths of waves, although a cruiser stern might be 
bad during a short period of its life, the gain which 
would be derived during the greater part of its life 
by reason of the cruiser stern justified fitting such a 
stern. The waves 50ft. high to which he had referred 
were not regular waves. There were three distinct 
swells, and at intervals those three would get together 
and a wave which appeared to be about 50ft. high 
resulted. 

A paper on “ Form Efficiency,” by Professor E. M. 
Bragg, was then presented, but there was no oral 
discussion. 

(To be continued.) 








Submersible Motor-Driven Pumps. 


Ir is extraordinary in how effective a manner pump 
manufacturers have overcome the difficulty of with- 
drawing water from bore-holes. The great length of 
shafting required—upwards of several hundred feet in a 
deep well—must at first have seemed to preclude any 
possibility that the driving motor should be placed at 
the top and the pump at the bottom of the bore-hole. 
But alignment difficulties were overcome ; materials were 
discovered which would stand up to the conditions under 
which the shaft bearings would have to work, and means 
were found whereby the pump could be adequately 
supported and its bearings relieved of the load of the 
shafting. So that, nowadays, when a water supply is 
obtained from a bore-hole, the motor or other driving 
unit may be placed at the top and the pump lowered 
to the bottom of the hole. It is interesting, however, to 
observe that the success of the pump manufacturers in 
producing a reliable design depended to a considerable 
extent upon the skill of the firm that drilled the bore-hole, 








for it was necessary that it should be both straight and 
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vertical. If there was much variation from the straight 
it would be impossible to run a great length of shafting 
down it without imposing heavy stresses on the bearings, 
while any significant deviation from plumb would load 
the bearings excentrically and eventually give rise to 
trouble. 

Had it been possible to drop the driving motor down 
the bore-hole with the pump many of the difficulties would 
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stage gains access to the clearance space between the 
rotor and stator of the motor and finds its way back to 
the suction side vid the clearances at the suction end 
between the stationary casing and moving shaft. The 
hollow rotor is supported on the central shaft at one end 
by its attachment to the first stage impeller and at the 
other by means of a spider with vanes shaped to assist 
the flow of the water to the pump suction. , Examination 
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never have arisen. The objection to doing so did not 
arise from any fear as to the reliability of the motor to 
perform its duty unattended and in an inaccessible 
position, but rather from the difficulty of constructing a 
totally enclosed motor on which there would be no risk 
of water leaking into the casing and reaching the coils. 
Additionally, it was something of a problem to design 
a motor for such service which, in very small dimensions, 
would provide sufficient power. These considerations 
outweighed the advantages that would accrue from the 
use of a submersible motor. 

Only within comparatively recent years has the problem 
of the design of a suitable motor been solved. But now 
several types of submersible motor-driven bore-hole 
pumps have been designed and are in use in various 
parts of the world. The particular design with which this 
article deals is that developed by Electromersible Motors 
and Pumps, Ltd., of Abbey House, Westminster, in con- 
junction with and under the patents of Mr. T. L. Reed 
Cooper, M.I. Mech. E. The general principles of the design 
are most easily followed by a study of a horizontal pump 
such as might be used for ship salvage, the drainage of 
excavations, and similar work for which a unit that_can, if 











FiG. 2—HORIZONTAL SUBMERSIBLE PUMP UNIT. 


necessary, work for long hours completely submerged, 
is a considerable advantage. A section through a pumping 
unit of this type is reproduced in Fig. 1. It will be seen 
that the impellers of a multi-stage pump are fitted near 
the end of the main central shaft of the unit, which is 
carried at each end in ball and roller bearings. The water 
enters the impellers vid passages through the hollow rotor 
of the motor, assisted by leading-in vanes at the suction 
end, the suction branch being situated at the end 
of the unit opposite to that of the pump itself. No 
attempt, in fact, is made to keep the water out of the 
motor, and actually it has free access to the clearance 
space between the rotor and stator coils. These coils 
are, however, completely enclosed by sheeting of an 
incorrodible alloy with suitable electrical characteristics, the 
discovery of which, incidentally, involved a considerable 
amount of research work. The enclosed space surrounding 
the stator windings is filled with transformer oil, which 
serves to conduct much of the heat generated in the 
windings to the outer casing, and thence to atmosphere, 
or to the surrounding water, according to the situation 
of the unit. In addition, heat is also abstracted by the 
water passing through the motor. In order that the 
cooling effect of the water may be felt by the rotor even 
when the unit is not submerged, a definite circulation is 
encouraged. Leakage necessarily occurs at the discharge 
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SECTION THROUGH HORIZONTAL SUBMERSIBLE MOTOR-DRIVEN PUMP | 
| 


of the drawing will reveal such features of the design 
as the ease of access to every part, which are more easily 
so observed than described. The neat external appearance 
of a single-stage motor and pump of this type can be | 
seen from the photograph reproduced in Fig. 2. | 

The transition from such a unit to a true bore-hole 
design involved no very great difficulties, and the firm | 
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FIGS. 3 AND 4—TYPICAL BOREHOLE PUMPS 


is able to supply suitable units for pumping water 
from depths of 500ft. and over, and for bore-holes between 
7in. and 36in. in diameter. The motor, which is made 
long and of small diameter, is placed below the pump. 
The latter is of more or less orthodox design, and has, in 
the smaller sizes at least, a diameter approximating 
to that of the hole itself. Variations are made in the 











clearances of the pump impellers, and that from the first 


design to suit the circumstances. Thus for boreholes of 








small diameter arrangements are made for drawing only a 
part of the water through the motor, the greater proportion 
passing directly to the pump suction; whereas in 
boreholes of larger diameter the whole of the water is 
drawn through the motor. Where very high lifts and 
capacities are required from a small bore-hole, it is some- 
times advantageous to arrange two or more pumping units, 
one above the other, working in series, at a convenient dis- 
| tance apart. The connecting cables for the supply of current 
to the motor are brought out from the windings to a 
water-tight junction box on the side of the lowermost 
section of the delivery piping. Thence they are brought 
to the surface beside the pipe to which they are securely 
clamped. <A typical unit of the type in which the water 
is drawn directly by the pump is illustrated in Fig. 3 
on the point of being lowered into a bore-hole, while in 
Fig. 4 a half-sectional drawing of a pump and motor is 
given. A drawing reproduced in Fig. 5 shows a typical 
arrangement of a complete plant. 

By placing the motor down the bore-hole as well as the 
pump, several advantages are obtained. The verticality 
of the hole, for instance, becomes of minor importance, 
as there is no shafting to support, and so long as the dis- 
charge piping will go down, it is of no significance whether 
the hole is straight or not. The motor pump unit is, of 
course, supported from ground level by the discharge pipe, 
which is itself carried at the top on a suitable concrete 
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FiG. 5—ARRANGEMENT OF PUMP IN BOREHOLE 
foandation. In a pumping installation of this kind there 
is usually nothing above the ground level, where a man- 
hole cover is arranged immediately above the top of the 
bore-hole. In the space between the manhole and the 
actual top of the bore-hole, the pipe can be turned through 
a right angle and lead away beneath the floor to the 
reservoir or tank in which the water is stored. The switch- 
gear and electrical instruments can, of course, be placed 
in any convenient position. 

When the bore-hole is of large size and a large rising 
main can conveniently be permanently installed, a par- 
ticularly advantageous arrangement is that by which the 
pumping unit is made to fit within the rising main. The 
unit is then slung by a wire rope and lowered within 
the pipe on to a specially designed seating at the bottom, 
which provides a water-tight connection although the 
pump is not fixed to the pipe in any way. By this arrange- 
ment the pump may be withdrawn for examination with 
the greatest of ease. Even in the ordinary case in which 
the pump is bolted to the lower end of the pipe, with- 
drawal of the unit is a matter of no great difficulty or 
length of time. The overall efficiency of the pump and 
motor lies, state the makers, between 50 and 60 per cent. 
with a power factor of 0-85 to 0-90. 

On account of the ease with which the whole installation 
may be erected, submersible pumps of this type are 
particularly suited to the needs of contractors for such 
tasks as the de-watering of foundations for docks and 
other excavations. A number of such pumps sunk in 
bore-holes surrounding the site of the work have been 


successfully used to keep an area drained. 
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Welded Joints in Ship 
Construction.* 


By Professor B. P. HAIGH, D.Sc., Royal Naval College, 
Greenwich. 


In a paper contributed to the Institution a year ago it 
was shown that channel and other unsymmetrical rolled 
sections now in general use as stiffeners for decks, bulflk- 
heads, and side plating are neither as stiff, elastically, 
nor as strong as symmetrical T or I sections of equal 
depth and weight. It was shown, for example, that a 
particular 6in. by 3}in. channel, weighing 16} lb. per foot, 
was deflected nearly twice as far elastically as a corre- 
sponding beam of I section carrying the same load on the 
same span, and, further, the limiting safe load for the 
channel was only one-half to two-thirds as great as that 
for the I beam—the value of the ratio depending in some 
degree on the definition of “ safety ’’ adopted as the basis 
of comparison.ft 

Although the conditions of flexure are modified when a 
number of stiffeners are interconnected by plating, in- 
verted deep T sections welded to the plates are naturally 


lighter and stronger than channel sections of equal depth’ 


with flanges of the same sectional area. It was suggested, 
therefore, that electric welding, which would remove 
arbitrary restrictions on the choice of section, might open 
the way for the use of deep T stiffeners in lieu of channels, 
giving stiffer and stronger structures of less weight and 
cost. 

It is proposed now briefly to describe certain further 
tests on riveted and welded joints of larger size, as used in 
ship construction, reproducing such practical details as 
affect the results, and constructed under working condi- 
tions in a shipyard. The several joints tested have certain 
features in common, all being designed as connections 
between in. deck plates and side plating, with deck beams 
and side frames 6in. deep. It will be shown that sym- 
metrical T stiffeners with welded joints reinforced in a 
simple and effective manner are both stronger and lighter 
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FiG. 1—RIVETED AND WELDED JOINTS 


than channels riveted with knee brackets. Fig. 1 shows 
the two designs of joint used in the tests. 

In the riveted joint, which was copied from a standard 
design that has been widely used, the stiffeners are 6in. 
by 34in. channels (N.B.S.C.5, as tested a year ago) and the 
knee bracket is of in. plate. A steel angle is fitted as an 
additional connection above the deck. The rivets are all 
gin. diameter and of mild steel. To save weight, according 
to the standard design, parts have been snaped off the 
flanges of the channels, and a large lightening hole has 
been cut in the knee bracket. It is believed that somewhat 
greater strength would have been obtained if less metal 
had been cut away in this manner. 

The riveted joint is unsymmetrical in three respects- 
not only do the channels lack the symmetry of T or 1 
sections, but they are separated by the thickness of the 





FiG. 2—METHODS OF LOADING 


knee bracket ; and the latter is flanged only on one side. 
In such a design it is hardly possible to estimate the yield 
load from fundamental principles ; but it is clear that the 
design represents a high standard in current practice. 

The three welded joints tested were all of one design, 
although welded with different electrodes and tested in 

* Institution of Naval Architects, March 22nd, 1934. Abridged. 

+ In Zeitschrift Verein Deutscher Ingenieure of April 8th, 1933, 
Professor Dr.-Ing. F. Rétcher, of Aachen, gives a number of 
diagrams showing distributions of bending stress in a channel 
section, as published in 1910 by Professor Bach, “° Versuche 
iiber die tatsichliche Widerstandsfahigkeit von Tragern mit U 
formigen Querschnitt,” Z.V.D.J., Vol. 72, page 382. The 
observed strains are more than double the values calculated by 
familiar formule. 














different ways. The stiffeners are 6in. by 3in. special 
T sections, weighing 8-3lb. per foot. The flange of the 
deck beam, resting heavily on the top of the side frame 
flange, is reinforced by means of two small rectangles of 
fin. plate welded between the flanges. 








of the knee bracket (viz., 2lb. per joint), and also an 
allowance for the weight of the two reinforcing rectangles 
used in the welded joint (viz., 94 lb. per joint). 

Figs. 2 and 3 illustrate the methods of loading employed 
in bending tests, tending to close the right-angle joint in 
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FiG. 4—TEST RESULTS ON RIVETED AND WELDED JOINTS 
This method of reinforcement was adopted as the | ‘“ compression,” or to open it in “tension.”” The joints 


simplest available. The small rectangles are fillet welded 
along three edges, and, of course, only on the outer 
surface. The edges were not bevelled before welding. 
Judging by the comparative results published a year ago, 


























these small rectangles may be less effective than a some- 
what lighter design arranged as a lattice, but the sim- 
plicity of the present arrangement facilitates overhead 
welding, and this was judged desirable for practical con- 
ditions. 

The fillet sizes quoted in the drawing give the length of 














Fic. 3—JOINT UNDER TEST 


the hypotenuse as indicated in a small sketch—not the 
side of the right angle as usually quoted. 
The saving of weight in the welded design may be 
tabulated as follows :— 
(1) By use of lighter stiffeners, viz., 8-3 1b. 
T in lieu of 16} lb. channel 8-2 Ib. per ft. 
(2) By saving angle section above deck 11-0 Ib. per ft. 


Against this has to be reckoned an allowance by which 





the snaping of the flanges of the channel exceeds the weight 





were loaded by measured forces acting in opposite direc- 
tions along the diagonal, producing tension or compres- 
sion as well as shear and bending moment in the joint. 
The intention was to simulate the conditions that prevail 
when deck beams transmit bending moments to side 
frames. The same 12-ton testing machine was used in 
both cases, and as the joints weighed nearly 2 cwt., a 
crane was used to steady the straining gear without 
affecting the measured load. In Fig. 2 the vector C repre- 
sents the force applied by the crane, and F denotes the 
vertical load measured by the machine. The stresses in the 
joint depend on the weight of the test piece as well as on 
the measured force, but as the influence of the weight is 
small and different for different sections, it has been 
neglected in quoting the results. 

The deflections of the levers were measured by large 
dial gauges made by Mercer, graduated in 0-00lin. divi- 
sions. The gauges were arranged on the line of loading. 
The readings are plotted in graphs in. Fig. 4, and are 
summarised in the table below. 


TABLE I. 


Load in pounds. 








No. Joint. F. Pp. Q. R. S. M. 
I. Riveted 13,350 2,000 7,300 11,000; 9,950) 13,300 
If. Welded 9,550 5,000 10,800 | 12,400 11,850) 15,870 
Tl. Welded 9,550 5,500 10,000 12,650) 12,050; 16,460 
IV. Welded 9,550 4,000 9,500) 12,950 11,650) 17,820 


The several columns give values deduced as follows : 

F gives the calculated load at which the stress in the 
flange of the stiffener may be expected to reach the known 
“lower yield point ’”—defined as the stress at which, in 
an ordinary tensile test, plastic yield continues after the 
beam of the testing machine has dropped in the familiar 
manner. The lower yield point values for the channel 
and T were measured for pieces cut from the flanges and 
were found to be 16-9 tons per square inch for very slow 
rates of yield, or up to 17-6 for faster rates. The ultimate 
tensile strengths were just over 29 tons per square inch. 
The load F was then calculated from the formula 

Lower yield point (16-9 tons per square inch) 
ssfaiy (2 A OES 
A Z. 

in which H denotes the distance from the inner corner of 
the joint to the calculated centre of area of the compound 
section, including the deck plate or side plate, but not 
including the reinforcing plates. In the case of the 
riveted joint, the same formula was used without any 
allowance for the action of the knee bracket. This calcu- 
lated value for the riveted joint, although greater than the 
value for the welded joint, is therefore much less than 
might have been obtained by using’some more detailed 
method of estimation. 

P—see sketch A in Fig. 4—gives an indication of the 
limit of proportionality found on plotting the load deflection 
graphs, but is only approximate. As small permanent 
deflections were observed under loads less than those 
quoted, it may be supposed that academic limits of pro- 
portionality—it they exist—should be sought still lower. 
Nevertheless, the slope of the “elastic” line can be 
recognised with fair accuracy. 

Q gives the load at which the slope of the load-deflection 
graph has fallen to two-thirds of the slope of the initial 
elastic graph. 

R gives the load at which the observed deflection is 
one-half greater than it would have been if the deflections 
had remained proportional to the greater applied loads. 

S gives the load at which the measured permanent 
deflection reaches 0-2 per cent. of the span between the 
loading centres in pieces I., II., and III. with straight arms. 

M gives the maximum load carried by the joints. 

The first three tests were ‘‘ compressive’ and 
fourth “ tensile.” 

The four tests are described in detail in the original 
paper. 

Experiment I. on the riveted joint shows that the 
design of such riveted joints should be based chiefly on 
experience and experiment rather than on theoretical 
calculations. 

In Experiment II. on a joint welded with “ uranium ” 
electrodes, no resin flaked off any part until the load 
reached 9000 lb., when the permanent strain was observed 
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to be 0-030in.—corresponding to only 8 per cent. of the 
elastic deflection produced by the same load. This resin 
flakes off the webs of the deep T sections, and not from 
the flanges—which seems to suggest that the familiar 
theoretical distribution of bending stress must have been 
modified by contraction stresses in the metal. At 11,800 Ib. 
resin started to flake off one of the compression flanges, 
and as the defiections were now increasing rapidly, power 
was used from this stage onwards for straining at the con- 
stant rate of 0-04in. per minute. Plastic strain proceeded 
to spread along the compression flanges and webs of the 
T sections, but did‘not appear in the deck or side plates. 
In the final stage the joint was strained again at 0-04in. 
per minute, and the resistance rose gradually to a maximum 
value M= 15,870 lb., which occurred when the deflection 
was 3-4in. At this stage, the flange of one of the T sections 
—that of the side frame—started to collapse laterally, as 
illustrated in Fig. 5a. In spite of the severe strains in the 
arms, in complete collapse, the welded joint between them 
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ceding tests, tending to close the right-angle. The long 
arms of the right-angle were arranged in a special mannér 
—with auxiliary welded joints—so that the piece would 
go into the testing machine. 

As indicated in Table I., the successive stages of yield 
occurred in the same manner as in the compression test, 
with loads ranging up to 13,000 lb.; plastic strain started 
in the same manner and spread gradually along the flanges 
of the stiffeners, which now acted in tension instead of 
compression 

In the later stages of the test the resistance was slightly 
greater for the same deflection, probably because strain 
tends to reduce leverage in the tensile test. 

At 17,820 lb. a sharp click signalled a sudden increase 
of deflection with reduction of resistance, and it was found 
that the weld in the corner had parted. Straining was con- 
tinued for a time to open out the crack and was stopped 
when the deflection had increased from 4-7in. to 5-Oin., 
and the resistance had fallen to 8800 lb. 





The general conclusions drawn from the investigation 
may be summarised as follows :— 

(1) Electric welding with mild steel or other approved 
electrodes provides a reliable and economical means of 
connecting mild steel stiffeners of deep T section, giving 
joints that are capable of developing the full yield strength 
of the stiffeners without any sign of injury to the joint. 

(2) Welded joints between such stiffeners and frames, 
weighing only half as much as channels of the same depth 
suitable for riveting, are in all respects stiffer and stronger, 
add stand more deflection in compression before failure. 

(3) The yield loads for such welded stiffeners, judged by 
the Q definition, agree closely with the values calculated 
by reference to the tensile ‘‘ lower yield point,” and the 
values judged by the R or S definitions are distinctly 
higher. 

(4) Such welded joints require no knee brackets, but 
must be reinforced in certain simple ways that may be 





varied to suit practical convenience in different cases. 




















FIG. 5- WELDED JOINTS AFTER TESTING, 


remains unaffected. Not a flake of resin has left the rein- 
forcing plates or any of the welded seams around them or 
between the rolled sections and the deck and side plates. 
It is clear that no knee bracket is required for a welded 
joint arranged in this manner with reinforcing plates. 

As the “ Uranium” electrodes used in welding this 
joint give deposits of considerable strength, it seemed 
possible that the same immunity from injury might not be 
realised if mild steel electrodes had been used, giving a 
deposit of softer character. Accordingly, the next test 
was made on a joint of identical design welded with 
Quasi-Are mild steel electrodes. Moreover, in this next 
sample, the welding was carried out under special super- 
vision in a shipyard working under practical conditions. 
Overhead welding was used wherever it might be neces- 
sary in practice if or when methods of “ fabrication ” 
might not be applicable, and the operators worked under 
such petty difficulties as might be encountered on staging. 

In Experiment III., this welded joint was tested in the 
same manner. The results in the early stage of the test 
were nearly the same as in the preceding test. Load 
appears to be proportional to deflection to a somewhat 
higher value, viz.. P=5500lb. The slope of the load- 
deflection graph is somewhat steeper, indicating greater 
stiffness, viz., 26,800 lb. per inch of deflection. 

Resin started to flake off at 90001b. When the load 
was at 9000lb., and the permanent deflection 0-04in., 
this resin flaked off the flanges of the T sections about 
an inch from the weld, but not off the webs, which seems 
to indicate that contraction stresses—if they were present 
—were distributed in a manner different from that of the 
preceding test piece. No resin flaked off the webs until the 
load reached 11,000 1b., but plastic strain then spread 
rapidly along the two arms, and the deflection increased 
more rapidly in the same way as in the preceding test. 
The maximum load reached was higher, M= 16,460 Ib., 
and was found after greater deflection, viz., 4-3in. As in 
the preceding test, the maximum load was determined by 
lateral flexure of the compression flange that served as 
side frame. This lateral flexure was measured after the 
test, when the total permanent deflection was 5in., and 
was found to be 0-5in. on the 24in. length of flange that 
had suffered plastic strain. It appears that the rein- 
forcing plates provided for supporting the flange of the 
deck beam against the heavy thrust of the side frame 
flange were hardly sufficient to hold the upper end of the 
latter quite rigid, so that collapse was hastened by a slight 
—but only slight—angular displacement. One of the 
two reinforcing plates had been slightly strained during 
this displacement in the final stage of the test. Resin had 
flaked off an area of about 2 square inches, as shown in 
Fig. 53. 

No resin had flaked off any of the fillets of the welds, 
which remained apparently quite unaffected by the test. 
It is concluded that mild steel electrodes offer all the 
strength required for developing the full strength of the 
symmetrical rolled T sections tested in this manner. 

In Experiment IV. the welded joint was constructed in 
precisely the same manner as the last, with Quasi-Arc 
raild steel electrodes in a shipyard. The plates and sections 
were assembled as they would be in service, and overhead 
and vertical welds were employed as appropriate to the 
positions of the parts. 

The object of the test was to study the action of “‘ ten- 
sion’ tending to open the right-angle of the joint—as 


Figs. 5c and 5p show the condition of the joint after the 
test. Fig. 5p shows the distribution of plastic strain— 
with Liiders lines—along the flange of the side frame. 
The crack in the weld is visible at the top, and the metal 
at the bottom is seen still unstrained. 

Fig. 6 illustrates the probable distribution of stress in 
the section at the top of the side frame at the moment of 
maximum load, and is based partly on observation and 
partly on calculation. The distribution of flaking indi- 
eated that the neutral axis had shifted, during plastic 
straining, to a new position within the side plate, only 
slightly below the inner surface. Stresses of +16-9 tons 
per square inch, corresponding to the known tensile lower 
yield point, were therefore assumed to be acting in these 
parts, and two simultaneous equations (for total pull and 
for bending moment) were formulated and solved to find 
(1) the position of the neutral axis, and (2) the value of the 

























































































3 
G 
16-9 ie tl 
Compression 
= aa 
Section 9 ’ — i 
Tension | | NS on 
- | | 23:15 72%» Tension 
a J | | on Throat Section 
16-9 + | 
inch? | i 
SENT 
e LL 








2? hehe Tension 


Side Frame 
in Flange 


Aor 


“THe Enowecn”’ 

















R 


FiG. 6—PROBABLE SlorRigy Tian OF STRESS 


unknown tensile stress acting in the flange of the stiffener. 
The neutral axis was found to be approximately 0- 13in. 
below the inner surface of the side plate, and the tensile 
stress in the flange to have been approximately 24-7 tons 
per square inch, which latter may be compared with 
29 tons per square inch ultimate. It is instructive to note 
that this tensile stress corresponds to 23-15 tons per square 
inch across the measured throat section of this ‘‘ over- 
head ’’ weld. It is consideréd that this stress—which 
exceeds the values commonly quoted as breaking strengths 
to be used with large factors of — in the design of 
such joints—represents a highly satisfactory conclusion. 
It is not doubted that a somewhat larger fillet would have 
remained unbroken, giving even greater deflection than 
was recorded before fracture, but the fillet used appears 








compared with “ compression ’’ as used in the three pre- 





sufficient for practical purposes. 





IN COMPRESSION AND TENSION 


The experiments were carried out in the Engineering 
Laboratory of the Royal Naval College, Greenwich, by 
C. E. Sherwin and A. J. T. Gibbon, R.C.N.C., as third- 
year students, and by Mr. H. J. Tabb, elected by the 
Institution of Naval Architects to hold the 1851 Exhibi- 
tion Commissioners Post-Graduate Research Scholarship. 
Joint II. was welded in the experimental workshop of the 
Quasi-Are Company, Ltd., which company kindly co- 
operated in the investigation, and joints III. and IV. 
were welded under practical conditions in a shipyard. 








SIXTY YEARS AGO. 


EVERYTHING, we wrote in a leading article in our issue 
of April 3rd, 1874, pointed to the fact that a great struggle 
was about to begin between British Capital and Labour. 
For many months past trade had been exceptionally 
vigorous, and in the basic coal and iron industries the 
workers had enjoyed very pleasant conditions. Wages 
had risen and hours had decreased ; so much so that colliers 
were reported to have turned from beer to champagne, 
and to have found time to learn piano playing. A reaction 
had, however, recently set in. Continental manufacturers, 
unembarrassed by high wages to their workpeople, had 
invaded our markets. In Staffordshire, Belgian iron was 
being sold at rates less than the cost of local manufacture. 
British colliery and ironworks proprietors found it essential 
to insist upon a reduction in wages, and to back up their 
insistence with a threat of a universal lock-out. The 
workers retaliated by threatening a general strike if 
wages were reduced. In the course of our article we 
sought to impress on both sides the fact that there was 
not, and could not be, any real enmity between capital 
and labour. It was not as if the masters and the men 
between them had discovered a treasure and were quarrel- 
ling over the division of the spoil. Between them they 
were responsible for the production of something which 
was valueless to both without the aid of a third and a very 
important party—the consumer. The real battle, there- 
fore, lay between the consumer on one side, and the 
masters and men united on the other. We pointed out 
that the consumer had it in his power to ruin masters 
and men alike in the course of six months merely by 
refusing to buy British iron, and satisfying his require- 
ments from Belgian sources. If such a situation did not 
develop it would only be because the Belgian manufac- 
turers would look upon the British consumer as their 
prey, and would force him to pay high prices for the iron 
which they exported to him. If the men’s side of the 
dispute was to be successful, it would be necessary for 
them to persuade Parliament to pass a law prohibiting 
the introduction of Belgian iron into this country. 
Alternatively, the battle would be won if a simultaneous 
strike could be arranged in the iron industries of Britain, 
France, and Belgium. The world could not do without 
iron, and the consumer would soon give in....It is 
evident from the context of the article that in our opinion 
there was as little chance of Parliament conceding pro- 
tection to the iron trade as there was of persuading 
Continental workers to organise themselves in common 
with their British fellows. Never in the history of strikes, 
so we wrote, had labour selected a time for fighting with 
capital more unpropitious than the present. 
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Railway and Road Matters. 


Ir is anticipated that the first: section, 7.e., from Bickley 
to St. Mary Cray, of the extension of the Southern Rail- 
way electrification, now ending at Orpington, will be 
opened on May Ist. 

THE marshalling yard at Whitemoor, London and 
North-Eastern Railway, which is equipped with rail 
brakes of both the hydraulic and the eddy-current type, 
proved very useful last summer in the handling of fruit 
traffic and secured quicker delivery. The rapidity with 
which the necessary shunting and train formation was 
accomplished allowed the fruit to be accepted at a later 
hour and gave, in other respects, a better service. 


NEarLY 190,000,000 gallons of fresh milk are conveyed 
by the railway annually. Owing to its perishable nature, 
speed in transport is essential, and fast trains of specially 
ventilated milk vans are run daily between the producing 
areas and large centres of population. Glass-lined tanks, 
with capacities of from 2000 to 3000 gallons, are run daily 
from the larger areas. Additionally to the above-named 
quantity of milk, the railways carry 46,800 tons of fruit 
and vegetables, 413,000 tons of fish, and 18,000 tons of 
meat. 

Wiru a view to more efficient and economical working, 
the L.M.S. Railway Company has decided upon an improv- 
ment scheme at Bridge-street goods depét, Bradford, 
Yorks., whereby the coal-fired boilers which at present 
supply water pressure for-the hydraulic appliances will be 
replaced by two powerful electric motors. Three hydraulic 
capstans which are the most heavily used will be converted 
to direct electric drive, while a new electric traverser, 
working as an extension of an existing hydraulic traverser, 
is to be installed in the goods shed. 

THERE were three collisions on Easter Monday in which 
passenger trains were involved. In the early morning two 
electrically operated trains met head-on at Caterham, 
Southern Railway. Later in the morning a light engine 
ran into a standing passenger train on the L. and N.E.R. 
section of the Metropolitan and Great Central line at 
Kilburn, and in the evening a similar accident occurred 
outside the Glasgow Central Station, L.M.8. Railway. 
The last was the most serious in respect of personal 
injuries, as six passengers had to be detained in the 
hospital. 

Tue London and North-Eastern Railway Company has 
for the last three years supplemented the annual report by 
a “* Review of the Company’s Business,”’ which contains a 
wealth of detail that the report does not permit and which 
deals with general questions of interest that otherwise can 
only be given in the chairman’s speech. Among the note- 
worthy items in the review for 1933 we read that on 
schemes, designed to secure economical operations, which 
have been in full working order for twelve months there 
were spent £861,638. The actual saving secured by the 
operation of those schemes amounted to £145,037, or 
16-8 per cent. 

DuRiNneG the year 1933 the London, Midland and Scottish 
Company renewed 3094 wagons and heavily repaired 
16,722. At the end of the year 11,998 wagons were under 
or awaiting repair. The corresponding figures for 1932 
were 2357, 15,969, and 10,634 respectively. The London 
and North-Eastern renewed 875 wagons, of which 425 
were done by contract, gave heavy repairs to 25,369, and 
had 9580 under or awaiting repair at the end of the year. 
In 1932 these figures were 2105 wagons renewed, 21,062 
heavily repairs, and 14,181 under or awaiting repair. 
The Great Western renewed 1414, heavily repaired 8000, 
and had 6348 under or awaiting repair. The corresponding 
figures for 1932 were 979, 9065, and 4857 respectively. 
The Southern returned 957, 1679, and 783 under these 
three headings for 1933, as against 1329, 1681, and 945 
for 1932. 

Tre South African Railways report for the year ended 
March 31st, 1933, says, under the heading of Electrification 
of Railways, that the proposal to electrify the section of 
the Natal-Orange Free State line between Daimana and 
Harrismith has received consideration on several occa- 
sions during the past ten years. Until recently the esti- 
mated cost of construction proved a serious obstacle. New 
methods have, however, been introduced by the railways’ 
engineers, which have reduced the construction costs by 
50 per cent. The scheme has therefore been re-examined, 
and it is now found that a saving of approximately £26,488 
per annum could be effected in the operating costs, besides 
improving the train service right through to Bethlehem. 
Provision has consequently been made for the work in the 
current capital and betterment estimates. The estimated 
cost is £100,000, and the mil is equivalent to 71 miles 
of single track. It is hoped to have the scheme completed 
by the end of the present year. 

THE fatal collision of December 19th at Hellifield, 
London, Midland and Scottish Railway, referred to in this 
column on December 29th, and again on January 5th 
was inquired into by the late Lieut.-Colonel Anderson. 
His report shows that, as we recorded, a dense fog pre- 
vailed at the time, and that it mainly contributed to the 
unfortunate accident. A goods brake van stood on the 
loop line in a position that fouled some siding points. Some 
wagons were set back to push the van clear. That, owing 
to want of visibility, was done with unnecessary force, and 
the brake ran back along the loop, owing to the falling 
gradient. The next train had also to run into the loop, 
and so the signalman did not reverse the points when the 
first train arrived, and thus the van escaped on to the main 
line and continued running back until it met, in head-on 
collision, the second train. The engine of the latter was 
derailed and rolled down the embankment, killing the 
driver and fireman. Two men were considered to have 
been at fault; the guard with the first train failed to 

screw down the break of the van sufficiently, and the 
signalman, seeing that the loop was occupied, should have 
restored the loop points by the main line before he accepted 
the second train. The trap points, that work with the 
facing points, would then have “ trapped ” the brake and 
kept it inside the loop. The Requirements of the Ministry 
of Transport would, because of the gradient, call for 
runaway catch points a train’s length outside the loop 
junction home signals, and the provision of these is 


Notes and Memoranda. 


From the investigation by Messrs. W. C. Smith and 
H. P. Holman, it has been concluded that turpentine can 
be stored in large metal tanks for four years or longer with- 
out serious deterioration if the tanks are kept well filled, 
if the turpentine is protected from the air, and if separated 
water is frequently removed. Provision must be made to 
prevent corrosion of the metal. 


An unusual accident occurred in a shipyard when the 
crosshead of a rudder post was being removed. It was in 
a confined space and was being heated by two large oxy- 
acetylene burners. The space was ventilated to some 
extent, but several of the men collapsed and one of them 
subsequently died of nitric acid poisoning. It was found 
afterwards that when the burners had m in use for 
forty minutes the air in the chamber contained 102 parts 
per million of nitrous fumes, calculated as nitric oxide. 


Tue Tirupur correspondent of Indian Engineering writes 
that the Mettur Dam is now nearing completion, and the 
final figure for the total cubical contents of the dam has 
been computed to be 54,690,000 cubic feet. Of this total 
only 550,000 cubic feet, or 1 per cent., of masonry remains 
to be completed, and this is likely to be finished by about 
the end of April. At present the out-turn of masonry 
is about 9000 cubic feet per day, but it will gradually 
decrease, owing to the decrease in the area of working 
space as the higher levels are reached. 


In the course of Lord Rutherford’s recent discourse at 
the Royal Institution, experiments were shown to illus- 
trate the differences in freezing point and in vapour 
pressure between ordinary and heavy water, and the 
differences in heat conductivity between ordinary and 
heavy hydrogen. For the first time, experiments were 
made to show the artificial transformation of lithium by 
protons and diplons of energy corresponding to about 
100,000 volts. The enormous emission of fast protons 
when ammonium sulphate containing heavy hydrogen 
was bombarded by diplons was clearly shown by counting 
methods. The transformation apparatus was designed and 
operated by Dr. Oliphant. 


In the course of investigating the process of the dry 
cleaning of coal, Professor F. J. Tromp, of the University 
of Pretoria, recently developed and patented a process for 
the dry concentration of heavy minerals by means of a 
shaking table of simple construction, which has been des- 
cribed by Dr. J.C. Vogel. In it the separation is effected by 
causing a differential movement of particles of different 
densities on the table. The author tested this table for the 
cleaning of coal. After slight modification of the table, it 
was found that Withank district coals could be cleaned by 
this method, in spite of the fact that they contained up 
to 40 per vent. of high-ash coal of specific gravity between 
1-4 and 1-6. These tests further showed that the cleaning 
was not hindered when the coal was wet, and that the best 
material for the floor of the table was wood. The cleaning 
process not only eliminated dirt, but also most of the fines 
associated with mine-screened coal yielding a more 
uniform product. 


Here is one of the accidents described in the recently 
issued Report on Industrial Accidents by Inspectors of the 
Home Office :—An experienced woodworking machinist was 
feeding boards into a thicknessing machine two at a time. 
It happened that two of the boards differed slightly in 
thickness and, as the feed roll was necessarily forced 
upwards sufficiently to accommodate the thicker board, 
it did not securely grip the thinner board. Immediately 
the front edge of the thinner board met the rapidly rotating 
cutters, the board was driven out of the machine with 
great violence, and struck the opsrator in the abdomen, 
with resultant serious injury. Experience has shown 
that, for safe working, each board should be allowed to 
pass the feed roll completely before the next board is 
introduced, but this accident shows that even a fully 
qualified machinist sometimes neglécts to observe what 
may be regarded as an eres Dag ~orepen The full 
report can be obtained from H.M. Stationery Office, 
price 3d. 


New developments in the manufacture and uses of 
beryllium-copper alloys continue to come to light, says 
the Iron Age. An American has found it possible to 
cold work one of these alloys, containing about 2-25 per 
cent. beryllium, so that they can produce in wrought form 
various types of tools. In certain parts of the process 
some heat treatment is necessary, but production by the 
cold wrought process has reached the commercial stage. 
Another company has recently successfully rolled one of 
these alloys to a thinness of 0-002in. in strip form and on 
a Steckel mill. This product is said to be available for 
diaphragms, competing with other metals. An interesting 
application of another of these alloys is for electric con- 
tact material. In a very delicate and complicated mechan- 
ism, small wheels of beryllium-copper are used to makb and 
break the electrical contact with tungsten-tipped points. 
It is said that the new material gives better satisfaction 
than that which was formerly being used. The small 
wheels are machined from bars of beryllium-copper alloy. 


ACCORDING to some remarks made by Monsieur E. 
Vuigner in the Journal Electrique, electrolytic copper 
cannot be produced economically unless certain precau- 
tions are taken. The anodes used must not only be very 
pure (99-5), but they must be made in a particular 
manner. The melt must be saturated with cuprous 
oxide up to about 7 per cent., and then deoxidised under 
a layer of charcoal until a test piece taken can be bent 
to nearly 180 deg. before breaking. The voltage used 
varies practically directly with the acid content of the 
solution, and 150 gm./L of free sulphuric acid is recom- 
mended. Chlorine in the solution must be avoided 
entirely if the antimony present is less than 0-15 per 
cent., and in no case should the chlorine content exceed 
15 gm. to 20 gm. per cubic metre. To each value of 
the current there corresponds a minimum tempera- 
ture of the bath below which the cathode becomes 
covered with irregular excrescences. The maintenance 
of a suitable temperature renders it unnecessary to 
add to the bath glue which produces a considerable increase 





recommended. 





in the power consumption. 








Miscellanea. 





Ir is proposed to install a refuse destruction plant in 
Tokyo, which will produce 5000 kW at a cost of about 
£1,000,000. 

THE world’s largest canal boat elevator at Niederfinow, 
some particulars of which were given in THE ENGINEER 
of July 14th, 1933, was officially opened on March 21st. 


Tu building of the firm’s one thousandth ship was 
recently celebrated by Cammell Laird and Co., Ltd., and 
it was stated that work had begun on the one thousand 
and third ship. 

Durine 1933, according to the annual report of the 
Institute of Patentees, Inc., some 59,408 applications 
for patents were recorded in the United States, 55,993 
in Germany, 36,744 in Great Britain, and 21,175 in France. 


Two new bridges have been opened to traffic in Stirling- 
shire, one over the river Carson at Glensburgh and the 
other across the Firth and Clyde Canal at Dalgrain. The 
first is a five-arch bridge and was built at a cost of £35,000 ; 
the second is of the steel girder type and cost £10,000. 


Accorptne to the figures supplied by the Soviet trading 
organisations in Great Britain, orders placed and pur- 
chases made in this country in February of this year 
amounted to £902,863 as compared with £673,401 during 
the same period of last year, an increase of more than 
34 per cent. 

AccorpIne to the Dominion Bureau of Statistics at 
Ottawa, eighteen Canadian manufacturing establishments 
engaged in the bridge and structural steel industry in 1932 
turned out produce valued at 7,385,013 dollars, as against 
22,170,215 dollars in 1931, when twenty-one plants were 
in operation. 

Tue hydro-electric power output of Canada reached a 
record level in January, when production totalled 
1,728,561,000 kWh. This total compares with 
1,707,885,000 kWh in December and 1,396,661,000 kWh 
in January of last year. Power exports to the United 
States in January amounted to 100,485,000 kWh. 


A TUG boat with oil engines of 500 horse-power in service 
on the Delaware and Schuylkill rivers in America, occasion- 
ally has to work in excessively muddy water, so, in order 
to prevent the cylinder water jackets becoming choked 
with silt, the circulating system has an alternative connec- 
tion with one of the ballast tanks, which is used tempo- 
rarily and the sea cock closed. 


Tse docks and marine manager of the Southern Rail- 
way Company, Mr. E. J. Missenden, recently said that 
since the new Southampton Docks had been opened to 
traffic in 1932 the gross registered tonnage of ships dealt 
with up to the end of February was 2,542,482 tons, the 
cargo handled was 34,179 tons, the number of passengers 
arriving at or sailing from the new docks was 25,497, 
and about 1,000,000 bags of mails were handled. Further 
they had loaded 18,027 wagons, and 189 liner special 
trains had arrived at or left the new docks. 

In a speech in the House of Commons, Mr. Runciman 
recently said the export of iron and steel manufactures 
had gone up in 1932-33 from £28,000,000 to nearly 
£30,000,000. Manufactures of non-ferrous metals had 
gone up from under £10,000,000 to over £12,000,000. 
Vehicles, one of the greatest and most prosperous of 
our export industries, had gone up from £20,700,000 to 
£21,700,000. Works at Sheffield which were almost idle 
two years ago were now working within 90 to 100 per 
cent. of their capacity, and producing and selling steel 
at prices which were not extortionate. 


InterEstine figures relating to the sales of radio 
receiving sets and apparatus in 1933 are contained in a 
recent number of the Wireless and Gramophone Trader. 
Sales of receivers totalled 967,800, with a value of 
£14,092,000, while the total sales, including batteries 
and accumulators, components and accessories, and 
valves, was £22,568,000. The increasing popularity 
of mains receivers is shown by the sale of 523,000 sets 
of this type. The most noticeable feature is the fall in 
the demand for components, accessories, and valves, which 
indicates the decline of home construction. 


An English syndicate which has completed negotiations 
with the Government of the State of Kolhapur, in Bombay 
Presidency, for an exclusive concession to the rights of 
water power and bauxite ore, intends to erect a factory in 
Kolhapur for the manufacture of aluminium metal. A 
company with a capital of £1,500,000 is to be founded, 
says the Chemical Trade Journal. It is hoped that a com- 
mencement with the erection of the hydro-electric power 
plant will be made in October this year, at the end of the 
rainy season, and that actual aluminium production will 
begin by 1936. The waterfalls are near Radhanagari, in 
the west of Kolhapur. 

AN alloy known as Bendalloy is being employed in the 
U.S.A. in the production of hollow sterling silver handles 
for table knives, says Machinery. By the method pre- 
viously adopted, closed end silver tubes were inserted in 
dies and expanded by hydraulic pressure. This process 
imposed limitations on the design and there was consider- 
able loss due to the tubes rupturing. By the new method 
an oversize tube is first drawn, filled with Bendalloy, 
and allowed to cool. The loaded tube is then swaged 
between the dies to the required size and design. Owing 
to the low melting point of the alloy it can readily be 
removed from the finished handle by heating in a bath 
of boiling water. 

A LARGE irrigation scheme is being carried out in 
the Vaksh valley, in the Tadzhik Soviet Republic, Central 
Asia. When the work is completed a desert of about 
@ quarter of a million acres will be converted into fertile 
cotton land. The work on this scheme was started a 
few years ago, and in the spring of the current year it 
will be possible to sow an area of more than 74,000 acres 
of what was formerly waste land with cotton. The ‘first 
water was turned into the irrigation canals in the spring 
of last year, when an area of 18,500 acres was brought 
under cultivation. A total of 4000 kiloms. of irrigation 
canals was constructed before the end of 1933, including 
the main canal and its floodgate. The latter is 40m. in 





length and 12 m. in height, 
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THE RAILWAY INSPECTING OFFICERS. 


THE recent death of Colonel Anderson calls to 
mind the useful services rendered by the inspecting 
officers of railways, of whom he was one. Their 
office is, méasured by the age of railways, a very 
ancient one, as it was created in 1840, and so is 
quickly approaching its centenary. Whilst it is 
obvious that their creation was a consequence of 
the fear that railways were not safe, it is important 
to note two things. One is that the Select Com- 
mittee of 1839 on Railway Communication recom- 
mended that there should be some controlling 
authority over railways—which, of course, meant 
in all directions, and not alone as regards safety— 
and the other is that the Committee observed that, 
“considering the great number of persons who 
have travelled over railroads, it may confidently 
be stated that very few accidents have occurred, 
and that it did not appear that the velocity of the 
conveyance was necessarily attended with that 
degree of risk which many people, unacquainted 
with the new method of travelling, had anti- 
cipated.”’ Thus, the Acts of 1840 and 1842, whilst 
dealing with the inspection of new railways before 
they were opened, as well as with accidents in 
service, covered other features associated with 
railways, even, in that of 1842, their purchase by 
the State. In the first forty or more years the 
attitude of the companies towards the inspecting 
officers was, on the whole, more antagonistic than 
friendly, and boards of directors and the higher 
officers resented their methods being criticised by 
an outside, non-railway body. The situation was 
not lacking in humour, as few, if any, of the 
suggested changes originated with the officers, but 
were based on what had been done, with success, 
on other railways. It must be remembered, too, 
that the inspections led to considerable uniformity 
in construction, equipment, and operation of the 
railways, which resulted in the advantage that it 
permitted a more general use of other companies’ 
vehicles and the exercise of running powers by one 
company over the lines of another. By the Act of 
1871 the powers of inspection were extended so as 
to cover additions and alterations to existing 
railways, and a consequence was the issue in 1874 
of the “ uirements as to New Railways,” 


which standardised their equipment and operation 
—a less formal document had been in force since 








1858, but merely as a guide on those points wherein 
engineers generally were remiss. The present-day 
“ Requirements,”’ which are dated 1928, fill sixteen 
printed pages, foolscap size, and the object of the 
inspecting officer’s visit is to see that these require- 
ments have been complied with. Most of the 
examination is done by riding slowly over the line, 
but at stations, sidings, junctions, &c., the work 
is walked over ; all underbridges are tested by the 
heaviest locomotives running over and then stand- 
ing on them, and the signalling and interlocking 
are personally tested to the minutest detail. Need- 
less to say, considerable satisfaction is experienced 
by railway officers when works, offered for inspec- 
tion, have been approved, particularly in the 
present day when many new ideas are being intro- 
duced. It may also be remarked that, in former 
days, an intimation to a reluctant board of directors 
that such and such a station did not comply with 
the Requirements often secured the approval of 
much-needed works. 

The railway inspecting officers come in the public 
eye only when a serious railway accident has 
occurred, and they hold an inquiry into the cause. 
By the before-mentioned Acts of 1840 and 1842 
accidents had to be reported to the Board of Trade 
—the authority over railways until the Ministry 
of Transport was established in 1919. No powers 
were given to the Board of Trade beyond that, 
but, quite ultra vires, investigations as to the cause 
were held—the first following the fatal derailment 
of August 7th, 1840, at Howden, on the Hull 
and Selby—and a brief report as to the facts 
appeared in the annual returns of accidents. The 
Act of 1871 legalised these inquiries, and instructed 
the inspecting officers to state the cause of the 
accident, and to make any observations they 
thought fit, and instructed the Board of Trade to 
make the report public. The “ observations ” 
were, of course, the recommendations as to what 
should be done to avoid a recurrence. That was, 
in fact, the main purpose of the inquiry ; the legal 
responsibility of the railway company did not 
enter into the matter, whilst the allocation of the 
blame among the various servants concerned was 
of less moment than a consideration of the means 
and methods to be employed to prevent such an 
accident happening again. The accidents that the 
Act of 1871 required to be reported came under 
four classes. What these were can readily be 
judged from the fact that class (4) covered “ any 
accident of a kind not comprised in the foregoing 
descriptions, but which is of such a kind as to have 
caused or to be likely to cause loss of life or personal 
injury.” The mishaps to be reported have been 
enlarged and modified from time to time since then. 
And since 1913, for example, more breakages and 
failures of couplings have had to be reported, an 
order which at once raised the total under that entry 
from 2000 to 11,000 a year. It speaks well for the 
safety of British railways that only a very small 
proportion of the accidents becomes the subject of 
formal investigation by the inspecting officers. 
Practically all accidents with fatal results are 
inquired into, even although the cause be clear, 
but of the non-fatal, only as a rule those that 
suggest irregular working or a weakness in adminis- 
tration are examined by an inspecting officer. 
It may fittingly here be remarked that the railway 
companies have for some years now been quite 
frank with the inspecting officers, who, in turn, 
respect the confidence shown in them. The last 
year—1932—for which the figures are available was 
exceptionally free from accident, so, in order to be 
quite fair, we will take for consideration a normal 
year, such as 1931. In that year there were 121 
collisions in which passenger trains were involved, 
and 79 derailments of passenger trains, besides 189 
goods train collisions and derailments. But only 
nine passenger train collisions, four other collisions, 
and five derailments of passenger trains were 
investigated, making eighteen inquiries in all. 
Ten of the accidents were attended by loss of life. 
Two of the accidents in 1931 presented problems 
to the inspecting officer concerned. One was the 
fatal derailment of January 3rd at Carlisle, when it 
was difficult to determine whether the cause was 
unsuitable speed, an insufficiently stable road, or 
an obstruction—the left-hand wheel guard—on 
the track. Leighton Buzzard, on March 22nd, 
presented a case of the enginemen of one of the 
most important trains in the country apparently 
ignoring signals in broad daylight. The following 
year, on June 17th, there arose the question as to 
whether the fatal derailment at Great Bridgeford 
was caused by the driver passing signals at 
“danger”? or by the signalman changing the 
road from a normal-speed to a low-speed move- 
ment whilst the train was within a few seconds of 
the junction. The responsibility of the inspecting 








officers in determining, in accordance with the Act 
of 1871, the cause or causes of such accidents as 
these is, at times, unenviable. Only those who have 
been present at an accident inquiry know of the 
diligent search made by the inspecting officer in 
order to learn the truth in some obscure case. The 
railway officials conduct their own inquiries, of 
course, but their opinions as to the cause are 
known only to themselves, and do not become 
public property. The result of a Ministry of Trans- 
port inquiry is of a totally different character, inas- 
much as the officer’s conclusions are definitely 
stated in an official document, which is issued to 
the Press and later becomes part of the quarterly 
blue book of railway accidents. It must be remem- 
bered, too, that the men considered to be to blame 
are, in effect, publicly criticised and often censured. 

The inspecting officers’ reports on accidents do 
something more than state or suggest the cause. 
They have, as we have seen, to make recommenda- 
tions as to the steps to be taken to guard against 
future similar mishaps. In fourteen of the eighteen 
accidents inquired into during 1931, recommenda- 
tions were made. That may seem a large propor- 
tion of the cases investigated, but is relatively 
small when measured by the 200 passenger train 
accidents of the year. As showing that the inspect- 
ing officers are reasonable in the recommendations 
thus made, it may be noted that the annual report 
for the year in question showed that in eleven 
cases out of the fourteen, the recommendations 
had been wholly or partially adopted, and in the 
remainder they were still under the consideration 
of the companies concerned. It is further to the 
credit of those officers that they do not advise 
obvious remedies unless they really are called 
for. As a very pertinent illustration of this—seeing 
that it is the death of Colonel Anderson which has 
inspired these notes—we would say that that officer 
dealt with the collision on September 6th last at 
Bowling Basin. It was caused by some wagons 
being left on the main line and overlooked, and the 
irregular lowering of the signals would have been 
prevented had the line been track circuited. As, 
however, there were, Colonel Anderson said, other 
places where that equipment was more necessary, 
he would not recommend it in that case. 


A Run-Away Steam Tupbine. 


RATHER more than a year ago the failure of the 
governor gear of a 5000-kW turbo-generator. 
built some ten years ago, in a small power 
station, brought about a serious accident. The 
turbine, which was on load at the time, attained 
such a speed that the rotor of the alternator burst, 
completely demolishing the machine and doing 
extensive damage to the building. The circum- 
stances were investigated by two inspectors of the 
Home Office, whose report, which has just been 
issued, will be found on another page. We com- 
mend it to the designers and users of steam tur- 
bines, although its value consists rather in the 
publicity it gives to the facts concerning this par- 
ticular accident than to the usefulness of any 
suggestions it contains for the avoidance of similar 
occurrences in future. The sequence of events 
immediately before the disaster seems clear. The 
operator, Giles, whose conduct throughout was 
beyond reproach, noticed the rise in speed before 
it had exceeded 2 per cent. As he was near the 
switchboard at the time, he naturally tried to 
bring the speed down by the distant control gear. 
This proving ineffective, he tried the hand control 
on the turbine itself, then attempted to shut the 
machine down entirely by tripping the emergency 
valve, and, finally, disregarding his own safety, 
for the turbine had then attained a dangerous speed. 
he kept at his post in a last endeavour to save the 
machine by closing the main stop valve. This, 
unfortunately, he had no time to do before the 
catastrophe occurred. 

Wherever-the cause for the accident lay, the 
fault was that of the machine and not of the 
man. For some reason or other the ordinary 
governor failed to prevent the turbine exceeding 
its proper speed, and by what appears to have 
been a pure coincidence, the totally independent 
runaway governor likewise failed to trip the 
emergency valve, as it should have done. The 
principle upon which the speed governor operated 
was that of the usual oil relay, though the details 
of the mechanism were naturally peculiar to the 
design. As regards the cause of the overspeeding. 
the report suggests that either the throttle valve 
stuck or that the governor sleeve stuck, and makes 
no choice between what seem the only two possible 
alternatives. The evidence, we think, points clearly 
to the sticking of the throttle valve. The governor 
apparently did all that a governor could do. It 
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seems to have opened the relay port to its fullest 
extent, and then, by a continuation of its efforts, 
to have pulled the sleeve down so hard against the 
boss of the governor body that it sheared off one 
of the pins on the sleeve, bent the other, and even 
broke the jaw of one of the bell crank levers. If 
the oil did not escape then from the relay cylinder, 
nothing could make it. The hypothesis that the 
sleeve might have got free after being pulled 
down to this extent, and might then have moved 
upwards by itself to close the port, appears not 
only improbable in the highest degree, but to be 
negatived by the fact that the link work, though 
badly strained, was still holding on to the sleeve 
at one side. Much more important, however, 
than the failure of the throttle valve to close, was 
the refusal of the emergency valve to shut off steam 
as soon as the turbine speed reached its predeter- 
mined safe limit. The runaway governor, accord- 
ing to the report, acted as it should have done, but, 
unfortunately, without effect. Its plunger flew 
out and engaged the lever which ought to have 
released the trip gear, and since examination dis- 
closed no defect in the gear, the only possible con- 
clusion is that the mechanism simply stuck. 
This is confirmed by the failure of the valve to 
close, even when the gear was released positively 
by the operator in his efforts to stop the machine. 
The misbehaviour of the emergency gear, it must be 
well understood, had nothing whatever to do with 
anything that might have been wrong with either 
the speed governor or the throttle valve. The two 
sets of apparatus were completely independent of 
each other, except that the tripping of the emerg- 
ency gear was designed to release the oil pressure, 
and thereby to close the throttle valve in addition 
to the emergency valve, as a further means of 
security. We thus have to face the coincidence 
that two entirely separate spring-operated mechan- 
isms both failed in their duty at the same time, 
and there seems no reasonable explanation of 
their failure except undue friction caused’ by dirt, 
corrosion, or distortion. That the sludge found 
in the oil played any part in the tragedy we do 
not believe. The same oil was apparently lubricat- 
ing the bearings satisfactorily, and it must have 
been very bad indeed to interfere with the action 
of the emergency valve. When the disaster 
occurred the turbine had been running without any 
stoppage for three or four months, and no 
opportunity had therefore been given for 
testing the runaway device, or inspecting the 
governing system for a considerable time. Long 
continuous service of this kind is, however, 
by no means unusual. It has recently been reported 
that a large turbo-alternator of the Metropolitan- 
Vickers design has made a non-stop run of four 
months and a day at the Barton power station, 
while the record is probably held by a Parsons 
turbine-driven blower, which has been kept in 
operation for no less than four years and eight 
months on end without a single stoppage. It is 
likely that lengthy non-stop runs will become 
more and more a feature of turbine operation as 
time goes on. The inspectors are clearly of the 
opinion that under such conditions the emergency 
gear may become unreliable, and thus fail to shut 
off steam if for any reason the main governor loses 
control of the speed. Their first suggestion that 
an additional emergency valve, arranged to trip 
at a slightly higher speed than the ordinary one, 
should be placed in the steam line, is not likely to 
appeal to power station engineers. It does nothing 
to meet the main difficulty, namely, that of testing 
the reliability of overspeed devices while the tur- 
bine is on load, for neither device could be tried 
without disconnecting the machine from the bus- 
bars, running it up to the tripping speed, and 
giving the gear a chance to shut it down alto- 
gether. Since all this has to be done, the duplica- 
tion of the emergency gear is more likely to prove 
a nuisance than a safeguard, especially if electrical 
connections and centrifugal switches are to be 
introduced, as recommended. The alternative 
suggestion, of having two combined stop and 
emergency valves in parallel, is more practical in 
one respect, for at any time when the load was not 
too heavy, either valve might safely be tripped by 
hand to see if it would close. There are, in fact, 
certain large turbines already so equipped. The 
scheme, however, provides no means of testing the 
runaway governor itself while the machine is on 
load, and it has the considerable objection that it 
puts upon this governor the duty of having to close 
two valves instead of one, if the machine is to be 
prevented from running away. There is, indeed, 
no way of really testing a runaway governor under 
the conditions in which it will be called upon to 
act, except by running the machine up to an over- 
speed, and this cannot be done while it is in 





service. This being so, it is surely better to have 
the fewest possible pieces of apparatus to go wrong, 
and to achieve reliability by improved design, 
rather than to seek it by the multiplication of safe- 
guards. 

The authors of the report express the opinion 
that the adoption of their suggestions would result 
in fewer accidents of the kind that led to their 
inquiry. Such runaways are extremely rare, and 
when one unhappily did occur, engineers might 
reasonably have expected a discussion of the 
details of the mechanism which permitted it. 
This would have been more to the point than 
the proposal of additional complications of 
which the advantages may be doubted. The 
elimination of any questionable features from 
existing design is better than the devising of 
elaborate ways of counteracting their possible 
effects. Much progress has taken place in recent 
years, and in the best current British practice the 
design of the governing gear and safety devices 
is so perfect that, it may be said with little or no 
hesitation, so far as a runaway is concerned, 
turbines can remain in service for an indefinite 
period without the slightest risk. Hence, whilst 
the present accident shows the necessity of testing 
the emergency gear of turbines, as of all other 
mechanisms whenever an opportunity arises— 
which is the common practice in power stations— 
it need give rise to no undue anxiety about the 
reliability of such gear. 








Obituary. 


WILLIAM TIMPERLEY BATHO. 


THE death of Mr. W. T, Batho, which took place 
at Rio de Janeiro on Monday, March 26th, and which 
was recorded in THE ENGINEER last week, will be 
deeply regretted by a wide circle of oil engine builders 


W. T. BATHO 


and users, for he played a leading part in the intro- 
duction of the Diesel oil engine into this country, and 
followed closely the later developments of this prime 
mover, many of which he foretold in the early years 
of pioneer work. 

Mr. Batho was the eldest son of the late Mr. W. F. 
Batho, a consulting engineer, and received his educa- 
tion in England, and at Bonn, in Germany. On 
leaving school he entered his father’s office and 
remained with his father until the death of the latter, 
when he was a bdy of about seventeen. He was then 
apprenticed with Diibs and Co., the locomotive 
builders, of Glasgow, and was afterwards associated 
for a period with the firm of Gautscher and Co. 
On leaving that firm he went to India as a civil engi- 
neer in the service of the East India Railway Com- 
pany. When he returned to England about 1904 
he joined the Diesel Engine Company, of London, as 
chief engineer, under Mr. George Oppenheimer, 
who was then the managing director. It may be 
recalled that the first Diesel engine built in Great 
Britain was constructed in 1897 by The Mirrlees 
Watson Company, Ltd., of Glasgow, which held the 
sole manufacturing rights for Great Britain. 

At a later date the company, however, made an 
arrangement with the German licensors whereby it 
was compensated by a grant towards development 
expenses, but exchanged the sole manufacturing 





rights in Great Britain to a non-exclusive manufac 

turing licence. The Diesel Engine Company, Ltd., 
which Mr. Batho joined, was then formed to acquire 
the manufacturing and the selling rights in Great 
Britain, subject to The Mirrlees Watson Company’. 
non-exclusive licence. The company did not manu 

facture engines for some time, but bought them 
in this country from The Mirrlees Watson Company, 
Ltd., and later Mirrlees, Bickerton and Day, Ltd., and 
from the Continent from Sulzer Bros., Carels Fréres, 
and the Augsburg Works of the M.A.N. Company. 
On the retirement of Mr. G. Oppenheimer, Mr. 
Batho became managing director of the Diesel Engine 
Company, Ltd., a position which he continued to 
occupy until that company ceased to exist in 1912. 
During that part of his career Mr. Batho negotiated 
licences for the manufacture of Diesel engines at 
the works of Willans and Robinson, Ltd., at Rugby, 
and he it was who obtained the order for the then 
largest oil engine installation, a set of six six-cylinder 
500 B.H.P. engines, driving alternators. The engines 
were supplied by Sulzers and M.A.N., and were put 
to work between 1907 and 1908 for S. Pearson and 
Sons, at Vera Cruz. 

Mr. Batho was always a strong believer in the 
future of the marine oil engine, and about 1911 
he arranged to install the first Sulzer two-stroke 
reversible marine engine in the 60ft. cabin cruiser 
“ Dreadnought,” built by John I. Thornycroft. 
The set was demonstrated both on the Thames and 
on the South Coast. This motor cruiser had been 
previously employed to demonstrate the Capitaine 
gas engine, and it was afterwards sold to the 
Admiralty. The adoption of a higher speed with 
lighter construction was frequently advocated by 
Mr. Batho, and some advance towards this very 
desirable end was made before the war. About 1912 
the Diesel Engine Company, Ltd., and Carels Fréres, 
of Ghent, formed a new company called Consolidated 
Diesel Engine Manufacturers, Ltd., and elaborate 
works were built at Ipswich. The cost of the works 
and their equipment exhausted the company’s 
available capital, and its liquidation took place in 
July, 1914, shortly before the war. Mr. Batho was 
managing director of that company, and continued 
to hold that office until he joined the London office 
of Sulzer Bros. in the summer of 1914. He then 
took charge of the firm’s Diesel engine departinent, 
and to him was entrusted the negotiation of the 
various licences with British shipbuilding and 
engineering firms. When, in 1932, the firm of 
Sulzer Bros. (London), Ltd., was formed, Mr. Batho 
was elected to the board of directors, a position which 
he retained until his death. 

His wide knowledge of business in all countries 
frequently took him abroad, and he was on a business 


‘trip to South America when his death, following 


an attack of bronchial pneumonia, took place. 
He will long be remembered as a man of firm 
character, high integrity, and strong individuality, 
all of which he combined with a charm of personality 
which endeared him to his colleagues and to a wide 
circle of friends in all parts of the world. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
THE BRITISH THERMAL UNIT. 

Srr,—I was surprised to note your comment on’ the 
I.H.V.E. Safety Devices Report, in your issue of March 
16th, regretting the misuse of the B.T.U. when British 
thermal units and not Board of Trade units are meant. 
The term B.T.U. was originated in this country some time 
before 1812 and was adopted in America in 1816, and is 
now a recognised abbreviation for British thermal unit 
throughout the world, when referring to the heat unit 
in connection with the British system of measurements. 
The electrical unit (Board of Trade unit) is now known 
as the kilowatt-hour (kWh), @ name universally adopted. 
The Board of Trade unit has no meaning outside this 
country, and is not sufficiently used here to need abbre- 
viation. 

T cannot understand why in this country, since the 
kWh has been accepted as the electrical unit, we should 
be asked to change the heat unit to B.Th.U. for no serious 
reason, especially as the world has accepted the B.T.U., 
originated in this country. 

It is time that people in this country should hesitate 
before creating confusion by changing terms and symbols 
without consulting other countries. The therm is an 
example of this mistaken policy, for before the gas industry 
gave it a new definition it was used to represent the large 
calorie, and later 1 B.T.U. Now we find in gas literature 
that the therm represents 1 B.T.U. and 100,000 B.T.U. 

Atowyn A. JONES. 

Wembley, March 28th. 

[We agree with our correspondent that it is a pity the 
confusion was ever allowed to arise, but since the highest 
authorities like Callendar, Molesworth, and many modern 
text-books, use B.Th.U., and since it has been adopted 
by the B.S.1., we see no good reason for employing @ term 
which still bears another meaning. In speech, the 
B.Th.U. might quite conveniently be called the Beethu. 
As a matter of historical interest we would be glad to 
have documentary evidence establishing the use of the 
term “British Thermal Unit’ as early as 1812.— 
Ep., Tar E.] 
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Hetch Hetchy Aqueduct. 


No. 


{AN FRANCISCO can now count confidently upon 
S drawing water from the Sierra Nevada Moun- 
tains during the current year. On the fourth day of 
January the last barrier was holed through in what 
has proved the most difficult of the tunnel sections 
of the Hetch Hetchy water supply and power 
project. It is now only a matter of a few months 
before the final lining of the last of the tunnels is 
completed and water is free to flow by gravity from 
the mountains 170 miles distant to the east. When 
that takes place, there will be brought to a climax 
work that was started in July, 1914. 

Originally, San Francisco’s quest was merely to 
satisfy her own requirements, but the Hetch Hetchy 
system as now constituted is to serve the Metropolitan 
Water District, which also embraces cities and com- 
munities on the peninsula south of San Francisco, 
as well as highly developed centres on the eastern 
shore of San Francisco Bay. In its present scope, 
the Hetch Hetchy project will deliver sufficient 
water to satisfy the demands of 2,000,000 people. 
Ultimately, the plans already agreed upon for execu- 
tion in the near future call for the daily transmission 








commingles at Early intake, and there enters the 
first unit of the aqueduct—a tunnel 19 miles long, 
driven through granite. 


Tue Hetcu Hetcuy RESERVOIR. 


The Hetch Hetchy reservoir—Fig. 1—was pro- 
duced by erecting across the Tuolumne river, at the 
deep and narrow outlet of Hetch Hetchy Valley, an 
arched gravity dam of cyclopean concrete. The 
structure is known as the O’Shaughnessy Dam— 
Fig. 3. It has a total height of 3444ft., of which 
118ft. is below the stream bed. Prior to the appoint- 
ment of Mr. M. M. O’Shaughnessy as city engineer, 
it was believed that 30ft. would be an ample depth 
for the foundation of the dam, but wash and diamond 
drill borings, made under his direction, disclosed that 
the dam site was at the terminal moraine of an ancient 
glacier, and that the river bed between the cliffs was 
filled with boulders and intervening beds of sand to a 
depth of 90ft. or more below the stream level. During 
construction of the dam, bedrock was encountered 
at a depth of 61ft. at the downstream toe and at a 





depth of 101ft. at the upstream toe. The deepest 


be in the neighbourhood of 3,500,000 dollars. When 
raised to the new height, the dam will enable the 
reservoir to impound 113,500,000,000 gallons of 
water. The watershed immediately tributary to the 
basin has an area of 459 square miles. 

The primary reason for amplifying the capacity of 
the Hetch Hetchy reservoir is not to supply water 
for domestic and industrial purposes, but to provide 
continuous motive energy for the hydro-electric 
plants of the system. At their present levels, both 
Hetch Hetchy and Lake Eleanor reservoirs are 
drawn upon to the full capacity of the aqueduct to 
generate the maximum amount of power, and thus 
to produce @ maximum revenue from the installed 
water wheels. This heavy draft empties the Hetch 
Hetchy reservoir nearly every year early in the 
winter season. On the other hand, with the capacities 
of the two reservoirs augmented by heightening their 
existing dams, there would then be plenty of water 
to operate the generating units the year round, and 
would obviate periodic restrictions. 

The dam on Eleanor Creek—Fig. 2—which creates 
the Lake Eleanor reservoir, was built to store water 
during the construction of the O’Shaughnessy Dam, 
and the doing of other development work in the 
region. Water from this reservoir was delivered to 
an electric plant of 4500 horse-power, and this plant 
still remains in service and delivers its output into - 
the transmission lines of the system. Lake Eleanor 





is a typical glacial lake, and the dam, which is a 














FIG. 5--FOUNDATIONS OF DAM IN 


of 400,000,000 gallons of water—enough to take care 
of a population of 4,000,000 persons in America, 
and about 10,000,000 in Europe. When the work in 
hand is completed during this year, the Hetch Hetchy 
project will have entailed a total outlay of 86,000,000 
dollars. This sum does not include the 41,000,000 
dollars paid for the Spring Valley Water Company’s 
system, which was long the main source of supply of 
both San Francisco and adjacent sections of the 
countryside. 
THE CATOHMENT. 

The watershed tributary to the Hetch Hetchy 
aqueduct covers a total area of 713 square miles, and 
is situated high on the western side of the main ridge 
of the Sierra Nevada Mountains. The region ranges 
in elevation from 3500ft. to more than 13,000ft. 
above sea level, and 92 per cent. of the watershed lies 
above an elevation of 6000ft. The entire area is 
composed of granitic rock with little or no soil or 
vegetation. The impounded water contains but 
14-8 parts per million of total solids, and has a hard- 
ness of 2-58 parts per million, by reason of its caleium 
carbonate content. It is of exceptional purity, and 
originates in melting snow and ice. 

The two prime catchment basins of the system are 
the Hetch Hetchy reservoir, on the Tuolumne river, 
and the Lake Eleanor reservoir, on one of the tribu- 
taries of the Tuolumne. The dam sites of the two 


reservoirs are 5} miles apart by air line, and their 
discharges come together at a point 12 miles down- 
stream in each case. The water from these reservoirs 
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point of excavation for the cut-off wall was carried 
down to @ point 180ft. below the river level—see 
Figs. 5 and 6. 

At its foundation, the dam has a cross section of 
298ft., the purpose being thus to provide support for 
a crest to be raised 85}ft. higher than as first finished. 
The crest has a width of 15ft. and a length of 605ft., 
and a8 it stands to-day the dam contains 398,516 
cubis yards of concrete. The concrete has embedded 
in it 8 per cent. of granite “ plums,” ranging in size 
from 1 cubic foot to 6 cubic yards. The structure is 
divided into six sections or blocks, and the five vertical 
contraction joints are sealed with strips of sheet 
copper. Precast porous concrete drainage wells 
intercept any leakage and lead it through galleries 
to outlets in the back of the dam. At each contrac- 
tion joint there is an inspection well with a ladder- 
way, and the wells lead to inspection galleries which 
pierce the interior of the dam. The structure was 
completed in 1923 and cost approximately 7,000,000 
dollars. At its present height the dam creates a 
reservoir 74 miles long, which is capable of storing 
67,000,000,000 gallons of water—enough to supply 
San Francisco for 34 years at the prevailing rate 
of consumption. The flow of the Tuolumne river 
during the single month of June of a normal year is 
abundant enough to fill the reservoir twice over. 
At the election last November, San Francisco was 
authorised to float a bond issue to cover the cost of 
raising the dam to the projected increased height of 
85}it.—Fig. 9—and plans are now in preparation 





for carrying out this improvement. The outlay will 














Fic. 6—-FLANKING CANYON WALL ABUTMENT 


buttressed arch structure, raises the lake level 35ft. 
The central part of the dam consists of twenty arches, 
each with a span of 40ft., and the arches are on an 
incline of 50 deg. to the horizontal and are supported 
by buttresses. The dam is 1260ft. long and 7O0ft. 
high. The two ends of the dam are gravity sections, 
and the southerly end has a spillway equipped with 
flashboards to raise the water level 4ft. to the 
top of the dam. The dam, which contains 11,640 
cubic yards of very heavily reinforced concrete, cost 
300,000 dollars, and was erected in eighteen months. 
The present dam will eventually serve as the upstream 
toe of a rock-filled dam, 235ft. high, and when this 
dam is built the Lake Eleanor reservoir, which now 
has a capacity of 9,000,000,000 gallons, will be 
increased to about the present capacity of the Hetch 
Hetchy reservoir. The watershed draining into Lake 
Eleanor has an area of 79 square miles. 


SERVICE RAILways. 


Before any work could be done on either the 
O’Shaughnessy Dam or Lake Eleanor Dam, both sites 
had to be made accessible, so that large quantities 
of construction machinery and materials could be 
delivered there. To that end a standard gauge rail- 
road was built from a point on the Sierra Railway, 
26 miles east of Oakdale, and thence up through the 
mountains. The building of the Hetch Hetchy 
Railroad by the city was, indeed, a major construc- 
tion job. It was extended from the Sierra Railway 


to the rim of the Hetch Hetchy Valley, a distance of 
68 miles, 


The minimum gradient is 4 per cent.. and 
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the sharpest curve is of 30 deg. The highest point on 
the line is 6 miles from Hetch Hetchy and at eleva- 
tion of 5064ft. Grading was begun in 1916 and com- 
pleted in the fall of the following year. The total of 
excavated material exceeded 1,000,000 cubie yards. 
The railway was operated from July, 1918, to Febru- 
ary of 1925 as a common carrier. The freight rate 
base was at 12} cents per ton per car-load lots, and 
passenger fares were at the rate of 74 cents per mile. 
The road cost 3,000,000 dollars to build, and by means 
of it the structures in the mountain region were com- 


enters the first aqueduct tunnel at Early 


intake. 
THe TUNNELS. 


The diversion tunnel at the intake is a thin concrete 
arch 262ft. long, with a concrete spillway 130ft. long. 
The dam contains 16,564 cubic yards of concrete, 
and has an upstream radius of 100ft., is 16ft. at 
the base, and 6ft. wide at the crest. It rises 55ft. 
from the river bed and its base is keyed into solid 
granite to a depth of 26ft. On the left bank of the 














FiG. 7 MOCCASIN POWER HOUSE, 


pleted much earlier than would otherwise have been 
practicable. 


THE HetrcH Hetcuy Dam. 


The Hetch Hetchy Dam is 167 miles from San 
Francisco. The water discharged from the reservoir 
flows down the natural course of the Tuolumne river 
until checked by the concrete diversion dam at 
Early intake —Fig. 4—155 miles from San Francisco. 
The water from Lake Eleanor reservoir flows for 
about 8 miles in Eleanor Creek and Cherry river to a 





FourR 80,001) KVA ALTERNATORS 


pool is the aqueduct intake tower, in which the flow 
is regulated by nine sluice gates, set in two tiers in an 
arch abutting against the solid granite wall of the 
canyon. Some day the water from Lake Eleanor will 
be led by a concrete aqueduct and steel penstock 
pipes so that the drop of 2000ft.-can be utilised in a 
plant adjacent to Early intake, then to be built, 
which will develop 40,000 horse-power. Similarly, 
water may be led from the Hetch Hetchy reservoir 
through an 11-mile rock-driven tunnel from which 
penstock lines will drop about 1200ft. to a second 

















FIG. 8—GENERAL VIEW SHOWING MOCCASIN POWER HOUSE IN THE DISTANCE 


diversion dam which turns it into the lower Cherry 
aqueduct. This aqueduct, which has a 200 second-feet 
capacity, is about 4 miles long and is made up of 
1-2 miles of tunnel, 1 mile of concrete-lined canal, 
and 1-8 miles of flume and steel pipe. A part of the 
flow, at a head of 345ft., drives the hydro-electric 
units in the Early intake power-house. During the 
period of construction activities the output of that 
plant brought in a revenue of 500,000 dollars. So 
rouch of the flow as is not used in the power-house 
joins that from the Hetch Hetchy reservoir and 





plant, where 60,000 horse-power can be developed. 
The physical setting is such that it would not be 
possible to create forebay reservoirs for these con- 
templated stations, and therefore they would be run 
at constant load. Flow regulation would, as now, 
first take place at the Moccasin power-house, which is 
adjacent to the outlet of the initial 19 miles of aque- 
duct tunnels that constitute what is known as the 
Mountain Division. 

The Mountain Division tunnels are generally horse- 
shoe shape in section. The first half mile of tunnel is 


14ft. 3in. high by 13ft. 4in. wide, and the neat 
excavated section has an area of 166-5 square feet. 
This is known as the diversion tunnel, and, with few 
short exceptions, is unlined. The 7 miles of succeed. 
ing tunnel is also in granite. It is 13ft. 6in. high by 
13ft. 4in. wide and has an area of 167-8 square feet. 
Near the point known as Mile 5 the tunnel is inte: 
rupted by an interposed section of riveted steel pip. 
225-5ft. long and 9-5ft. in diameter. This pipe i 
carried across the south fork of the Tuolumne river 
The pipe is a continuous beam of four unequal spans, 
the longest being 74ft. across the main channel of the 
stream, and the conduit is supported on concrete 
piers which have reinforcement that extends into holes 
drilled deep into the supporting bed rock. An expan. 
sion joint is introduced at a point of contraflexure 
nearest the upstream anchor. The pipe is encircled 
by angle iron stiffeners to prevent flattening, and it is 
covered with heavy timber to shield it from rocks that 
might fall from neighbouring cliffs. In addition to an 
asphaltic coating, the pipe is painted with an 
aluminium preparation to minimise expansion and 
contraction induced by temperature changes. 

The remaining 11-5 miles of the Mountain Tunnel 
Division is lined throughout with at least 6in. of 
concrete and is 10ft. 3in. in diameter with a neat area 
inside the lining of 87-94 square feet. The tunnel has 
a gradient of about 8ft. per mile ; and while designed 
for 620 second-feet, it can carry under favourable 
operating conditions 16% per cent. more water. The 
rock penetrated in driving the Mountain Division 
consists of diorite, quartzite, slate, and amphibolite 
schist. The tunnels were advanced from twelve 
working faces—four from portals, four from adits, 
and four from the bottoms of two shafts. The Big 
Creek shaft was 646ft. deep, and the Second Garrote 
shaft was 786ft. deep. Electric storage battery loco- 
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FIG. 9—SECTION THROUGH O'SHAUGHNESSY DAM 


motives did the hauling and most of the mucking was 
done with electrically operated machines. Water at 
some points entered the working at a rate of 2000 
gallons a minute and had to be removed by pumping. 
Tunnel driving progressed at speeds varying from 
300ft. to 700ft. per month. These mountain tunnels 
cost 11,400,000 dollars. 
Moccastn POWER-HOUSE. 

The Mountain Division discharges into Priest 
reservoir, which serves as a forebay to ensure the 
flexible operation of the associate Moccasin power- 
house—-Figs. 7 and 8. That plant may draw off 
water at a rate varying from nothing to 1240 second- 
feet. Water enters the power tunnel for the plant 
agreeably to the action of governors which release the 
water to the wheels in unison with the power demand. 
The reservoir water enters a concrete control tower 
which is equipped with’six electrically operated sluice 
gates, each 6ft. by 8ft., which make it possible to 
cut off the admission of water to the tunnel. Manual 
operation is also provided for. The tunnel has a 
gradient of 6ft. per 1000ft., which gives it a capacity 
of 1240 second-feet without excess loss of head. This 
volume is twice the normal rate of discharge from 
the mountain tunnel into the reservoir. The power 
tunnel extends 5370ft. to the inside wall of a surge 
shaft 40ft. in diameter, which serves as a manifold 
for three penstock pipes, which are embedded in a 
concrete tunnel 535ft. long, leading from the opposite 
side of the shaft toward the power-house. The 
shaft is of reinforced concrete, and is designed to 
handle surges of from 35ft. to 40ft. The cost of the 
power tunnel, together with the inlet tower and surge 
shaft, was 1,340,000 dollars. 

The three penstock pipes, which have a horizontal 
length of 5349ft., begin at the wall of the surge shaft, 
and each has the form of @ frustrum of an oblique 





cone with a diameter of 12ft. 4in. At the smaller 
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ond these cones connect separately with a riveted 
steel pipe 104in. in diameter, and in each line there 
is a butterfly valve of the same diameter. At the 
present, Only two of the penstocks extend to the 
power-house. The butterfly valves are motor-operated 
and can be closed by remote control from the power- 
house. As a precautionary measure, the valves can 
by opened only by going to them. Just before enter- 
ing the power-house, each penstock branches into 
two 36in. diameter pipes, each of which is fitted with 
a 36in. hydraulically operated gate valve. All pipes 
are carried on concrete piers, and at angles—of which 
there are twenty turning in different directions—the 
pipes are held by concrete anchors. Between the 
anchors there are expansion joints which, at certain 
points, are provided with sliding anchors. The 
penstock lines cost approximately 2,456,000 dollars. 
Moccasin power-house is the principal one of the 
Hetch Hetchy system. It uses the full flow of the 
aqueduct—that 620 second-feet, which drops 
1316ft. from the high-water level of Priest reservoir 
to the nozzles of the eight water wheels, which are 
of the double, overhung-impulse type, and operate 
at 257 revolutions per minute. Each wheel has a 
rated output of 1250 horse-power, and each twin 
unit is, therefore, of 2500 horse-power. The water 
wheel rating is based on an effective head of 1250ft., 
and the maximum jet diameter is llin. The rating 
of each of the four generators is 20,000 kVA. The 
11,000-volt, three-phase, 60-cycle current is stepped 
up by transformers to 115,000 volts for transmission 
to San Francisco; but all apparatus is designed 
for an ultimate operating potential of 154,000 volts. 
From an 11,000-volt bus, current transformed 
to 22,000 volts for distribution by separate circuits 


18, 


Is 


CIRCUMSTANCES ATTENDING THE BREAKDOWN or No. 2 
SET. 


No. 2 set had been in continuous operation, without 
any stoppage, since October, 1932, for supplying the load. 
The running had been steady, and no trouble had been 
experienced. Shortly after 8 p.m. on the evening of 
Friday, February 17th, 1933, when the load was approxi- 
mately 1500 kW, the turbine over-speeded, and within a 
few seconds the set was totally wrecked, and extensive 
damage caused to the station walls and roof by flying 
parts. Complete description of the damage is hardly 
called for here, but attention is directed to certain more 
important details. The alternator rotor, the coupling 
connecting it with the turbine rotor and all the main 
bearings were broken. One-half of the alternator rotor 
was projected endwise through the station wall, and the 
other half into the condenser basement ; the turbine was 
moved axially about #in. on its bed- plate towards the 
steam chest, causing the fracture of certain parts of the 
bearing and governor castings. One part of the broken 
coupling was projected through the wall, and came to 
rest in the station yard. 

Fortunately, no personal injuries were caused to the 
staff on duty, or to the inhabitants living in the vicinity. 

The evidence obtained regarding the sequence of 
events immediately preceding the occurrence was as 
follows :— 


At about 8.10 p.m., when the load was about 1500 kW, 
Driver Giles, who was standing near the switchboard 

—situated in an annexe at the far end of the station— 
noticed the frequency meter indicated 51 cycles, as 
against the standard periodicity of 50 cycles. He there- 
fore endeavoured to reduce the speed by operating 
the switch which controls the small speed-regulating 
motor of the governor gear, but this had no effect. 
Giles then ran to the turbine and attempted to reduce 





for construction work along the aqueduct. The 
power-house and the transformer installation and | 
otherneedfulassociated equipment represent an outlay | 
of 2,400,000 dollars. The power-house can produce 
500,000,000 kilowatt-hours annually, which is equi- 
valent to 83 per cent. of the present total power 
consumption of San Francisco. Current is trans- 
mitted over the city’s power line in two circuits for 
a distance of 984 miles to Newark on San Francisco 
Bay, where the lines tie into the established distribut - 
ing: system of the Pacific Gas and Electric Company, | 
which collaborates with the municipal government. 
The line loss is about 8 per cent. The transmission 
system has cost about 1,800,000 dollars, and the 
income from marketed power up to date exceeds 
14,000,000 dollars. 

The Priest regulating reservoir, from which the | 
Moccasin power-house obtains its operating water, 
is capable of storing two days’ flow of the aqueduct. | 
A rock-fill dam across Rattlesnake Creek creates 
the reservoir. The dam is 1160ft. long, 147-5ft. high, | 
and has a base thickness of 660ft. It is stiffened by 
a concrete core wall that is anchored 15ft. in bedrock. 
To provide a measure of flexibility, the core wall 
is divided into panels 50ft. long and 16ft. high, which | 
dovetail and are sealed with 16-gauge sheet copper 
waterstops. All told, substantially 27 tons of copper 
were used for that purpose. The dam contains | 
717,283 cubic yards of earth and rock, and 17,043 | 
cubic yards of reinforced concrete. It was built in | 
eighteen months and cost 1,000,000 dollars. 

Water discharged from the Moccasin power-house 
varies agreeably to the demand for electric current, 
but the flow in the aqueduct below the power-house 
must be virtually uniform for water supply purposes. 
Therefore, a tail-race reservoir of about 500 acre-feet 
capacity was formed below the power-house to 
regulate the difference in flow—-thus reversing the 
function performed by the Priest forebay reservoir. 
At a point 1500ft. below the power-house there is 
a dam across Moccasin Creek. It is an earth-and-rock- 
fill structure 855ft. long and 55ft. high, and is stiffened 
by a reinforced concrete core wall. The spillway 
is of the overflow type, and of 9000 second-feet 
capacity. The water from the reservoir reaches the 
aqueduct by way of a main outlet tower, and the 
volume is controlled by two 6ft. by 84ft. slide gates, 
set in a reinforced concrete tower directly over 
the tunnel portal. The gates are operated electrically. 
The dam and its appurtenances cost close upon 
640,000 dollars. 


(7'0 be continued.) 








Breakdown of a Turbo-Alternator. 


LN accordance with the instructions of H.M. Chief 
Inspector of Factories, Mr. C. W. Price, H.M. Engineering 
Inspector of Factories, and Mr. K. Preston, H.M. Elec- 
trical Inspector of Factories, have investigated the 
circumstances attending the disruption of a _ turbo- 
alternator, which occurred on February 17th, 1933. Their 
report, somewhat abridged, issued by the Home Office 
and published by H.M. Stationery Office (price 6d.), Crown 
copyright, runs as follows. 


STATION AND PLANT. 


There are four generators in the station, viz., two 
old sets, now more or less obsolete, driven by reciprocating 


steam engines, and two 5000-kW, 6600-V., 50-cycle, 
3000 r.p.m. high-pressure turbine-driven alternator 
sets, installed in 1923; these were designated Nos. 1 


and 2. The turbines were supplied with superheated 
steam at a pressure of 200lb. per square inch, and at 
a normal temperature of 650 deg. Fah. 
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G in the throttle valve oil pot; the movement of the 
piston opens or closes the throttle valve H. Where there 
is more than one throttle valve, the loading of the springs 
is adjusted to ensure the opening and closing of the valves 
in proper sequence, according to the load on the turbine. 

The pressure of oil on the underside of the piston is 
regulated by the position of the governor sieeve J, which 
is coupled by link gear to the governor weights B. If 
the speed of the turbine increases, the weights fly out and 
move the sleeve downwards, thereby releasing oil through 
the port K, and so reducing the pressure of oil on the 
piston G. The piston, in consequence, is forced down by 
the spring, causing the throttle valve to close and reduce 
steam admission. If the speed of the turbine decreases, 
the reverse action takes place. Further, to prevent 
sticking, the governing edge of the sleeve J makes a slight 
angle with the horizontal, so providing for a very slight 
rise and fall of oil pressure in éach revolution of the 
spindle, just sufficient to vibrate the piston up and down. 

The position of port K relative to the governor sleeve, 
and, consequently, the quantity of oil passing through it, 
and, therefore, the oil pressure, can also be regulated 
independently, within limits, by the hand speed-adjust- 
ment wheel L or the small electrical motor M. These 
means provide for the exact regulation of speed required 
for synchronising and load adjustment. 

Emergency Gear.—The operation of the emergency 
gear is also shown by Fig. 1. N is a spring-loaded plunger, 
housed in the turbine shaft D. The loading of the spring 
is adjusted so that at a predetermined speed (in this case. 
10 per cent. above normal) the plunger is ejected by 
centrifugal force sufficiently far outwards to strike the 
bell-crank lever O. As a result, the spring-controlled 
spindle P receives an angular movement which trips 
the main stop valve R, causing it to close, and also turns 
the three-way cock E, so opening its release port. The 
oil pressure in the throttle valve oil pot is thus entirely 
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Fic. 1—TURBINE GOVERNOR SYSTEM 


the speed by operating the governor contro! hand wheel, 
but this also proved abortive. He then tried to shut 
down the turbine by pushing the emergency trip 
plunger, again without result. 

By this time, the speed observed on the tachometer 
was 4000 r.p.m., and Giles, realising that something 
was seriously amiss, proceeded to close the main stop 
valve. He was in the act of doing this when the break- 
down occurred. 


The over-speeding of the turbine was clearly the imme- 
diate cause of the disaster. Inquiry has, therefore, been 
directed to ascertain— 

(a) The reason why the emergency gear failed to 
shut down the turbine before an excessive speed was 
reached ; 

(6) The cause of the excessive over-speeding of the 
turbine ; and 

(c) Whether the extensive damage to the alternator 
and its nature were due to constructional weakness. 


These matters are dealt with in later sections of this 
report. 


THe TURBINE GOVERNOR SysTEM. 


Governing.—The system of governing adopted by 
the makers for this class of turbine has been success- 
fully used for many years. It is shown diagrammatically 
in Fig. 1. It consists essentially of a spring-loaded 
governor and a rotary oil pump driven from the turbine 
shaft, and a circulating oil system connected to the pump, 
which supplies oil under pressure to the oil pot of each 
turbine throttle valve. The oil pump, in addition, supplies 
oil at a reduced pressure to the bearings. In this turbine 
there were three throttle valves, of double-beat piston 
type, only one of which is shown in Fig. 1. The first 
valve operates for loads up to 75 per cent. of the rated 
output of the turbine. The second comes into operation, 
at a somewhat higher oil pressure, for loads between 75 
per cent. and full ioad, and the third, at a still higher 
oil pressure, for loads between full load and the permissible 
overload, i.e., 25 per cent. above full load. At the time 
of the occurrence only the first valve would, normally, 
have been open, the load on the set being 1500 kW. 

The system of valve control may be followed by refer- 
ence to Fig. 1. The oil pump A and the governor are 
mounted on a common spindle driven at a speed of 300 
r.p.m. by the wheel C, which engages with a worm near 
the end of the turbine shaft D. The oil passes to the 
three-way cock E, thence to the regulating valve F, and 
is delivered to the underside of the spring-loaded piston 





released, causing the throttle valve to shut in the manner 
already described. Thus, the supply of steam to the 
turbine is entirely cut off. The press-button S provides 
an independent means for operating the emergency gear 
by hand. In the case of this set, the emergency gear should 
have functioned at a speed of 3300 r.p.m. 
CAUSE OF THE BREAKDOWN. 

of the Emergency Gear.—As the turbine 
immediately before the breakdown attained an observed 
speed of at least 4000 r.p.m., it is evident that the emer- 
gency over-speed gear, which should have operated at 
3300 r.p.m. failed to do so. Subsequent examination 
disclosed that the spindle P had not turned, so that the 


(1) Fadlure 


-three-way cock E was not in the position for releasing 


the oil pressure in the throttle valve oil pot. The examina- 
tion further disclosed that the plunger N had heen properly 
ejected and engaged on the bell-crank lever O, also that 
there was no mechanical defect in the other parts of the 
gear. In the absence of other evidence it may be reason- 
ably assumed, therefore, that the failure of this gear 
resulted from seizure of a part, which should have been 
free to move, caused by dirt, carbonised oil, abnormal 
expansion, or otherwise. 

(2) The Excessive Speed.—With regard to the normal 
speed governor system, inspection of the governor 
mechanism after the accident disclosed that certain parts 
had been fractured or otherwise damaged (see Fig. 2) :— 


(a) One of the two small screwed bolts T from which 
the governor sleeve links were suspended, and which 
were screwed into bosses of the sleeve, was sheared 
off at the boss, and the other was bent, as shown. 

(b) The outer jaw of the fork W of one of the two 
rockers of the link gear, viz., that connected to the 
bent bolt T was sheared at the root. In this rocker 
also there was a radial crack in the metal at the inner 
side of the suspension “‘ eye,” as shown. This crack 
proved to be of old standing. 

(c) The inner jaws of the forks of both rockers were 
polished underneath, on the outsides, as by recent 
powerful rubbing action, and their edges were burred 
over, indicating that some foreign body had caught 
between them and the boss of the governor. The 
governor body was also severely damaged, but such 
damage appeared to have been an effect, and not the 
cause, of the breakdown. 

It was further stated that the examination made 
immediately after the event by the representative of the 
turbine makers and the officials of the power company 
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disclosed that there was a considerable amount of sediment 
in the governor oil circulating system. 

The pins T are subject, under normal working conditions, 
to merely nominal stresses. Ifthe governor system became 
inoperative from some cause, and speed increased 
sufficiently, the sleeve would be drawn downwards on 
to the boss of the governor body. The makers state that 
in this turbine such contact would occur at a speed of 
3180 r.p.m. At the tripping speed, 3300 r.p.m., they esti- 
mate the stress on the sleeve pins to be 326 Ib. per square 
inch; at 4300 r.p.m., which was approximately the 
observed speed at the time of the breakdown, they 
estimate the stress to be 3100 Ib. per square inch. 

In normal circumstances, descent of the sleeve towards 
the boss, as described, would ensure the full opening of 
the oil port K, and release the oil pressure, thereby causing 
the throttle valve H to close. If, however, the throttle 
valve were not free, or seating incorrectly, the release of 
oil at K would not lead to the closing of the valve. Assum- 
ing these conditions to have obtained, with the sleeve 
drawn down upon the boss, and that the sleeve pin T was 
then sheared off and the jaw of the rocker fork broken, 
in the manner described, the sleeve would be free to 
move in an upward direction on the spindle, and thus to 
close the port wholly or partly. This would produce 
an immediate increase in the oil pressure, which would 
nut only assist to maintain the one throttle valve open, 
but possibly lift the second throttle valve, and even the 
third, with further admission of steam. 

The turbine was working under conditions of high 
vacuum and light load, so that only a comparatively 
small amount of steam was required to cause excessive 


speeds. Under these-cireumstances, failure of the throttle 
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FIG. 2 GOVERNOR MECHANISM 


valve to move freely or to seat properly would have had 
comparatively large effect on the speed. Examination 
some time after the event, when the turbine was cold, 
did not provide any definite evidence that the throttle 
valve H was not moving freely, but the possibility that 
it was sticking or not seating properly at the working 
temperature of 600-650 deg. Fah. cannot on this account 
be rejected. 

Owing to the extensive damage to the turbine governor 
and the difficulty of getting evidence of fact, the cause 
of the over-speeding must remain, to some extent, a matter 
of conjecture. Inspection of the machine, and discussions 
with the turbine makers and the officials of the power 
company suggest that this over-speeding may have been 
due to one or a combination of causes, as follows :— 

(a) The governor system was operating satisfactorily, 
releasing oil through the port K in the normal manner, 
but, owing to the throttle valve H sticking, more 
steam than was required for a load of 1500 kW was 
admitted to the turbine, 

(6) The throttle valve H was working freely, but, 
owing to a mechanical defect in the governor mechanism, 
as described, the sleeve J took up such a position over 
the port K as to prevent the release of oil pressure, thus 
tending to open the throttle valve H and also possibly 
the full-load and overload valves, thereby admitting 
a much larger quantity of steam than was necessary 
for the load. 


(3) The Alternator Rotor.—The rotor of the alternator 
was manufactured in 1919, and it was presumably 
subjected to heat treatment customary at that time for 
forgings of this type. Since that date, the developments 
which have taken place in the method of heat treatment 
for forgings and in their design have necessarily led to 
the issue of more exacting specifications for their manu- 
facture, testing, and inspection before final completion. 

Since the breakdown, various tests have been made by 
or on behalf of interested parties on pieces taken from the 
damaged rotor. The micro-photographs indicate a certain 
coarseness in the structure of the steel which would not 
be shown by steels as normalised in present-day practice. 
But neither the micro-photographs nor the results of the 
tests or analyses disclose any inherent defects which 
point to faulty material having been responsible for the 
bursting of the rotor. 

The information thus afforded, considered in conjunc- 
tion with the nature of the damage sustained by the 
alternator, leads, instead, to the definite conclusion that 
there was a direct impact of some part of the rotor with 
the stator. Deflection as the cause of the impact can be 
rejected, as the radial air gap was lin. Further, the 
impact cannot be attributed to the fracture of the shaft 
in or near one of the bearings, since the breakages in the 
rotor occurred in the region of its largest diameter. It 
may have been caused in various other ways :—(1) By 
the rotor attaining its critical speed, stated to be 4200 
r.p.m., and, in consequence, being subjected to vibrations 
of sufficient amplitude to wreck a bearing or bearings ; 
(2) by the deformation of the shrunk-on end bells, at 
one or both ends of the rotor, which would greatly 
accentuate the vibrations to be anticipated at the second 








critical speed; (3) by one of the wedges which held the 
windings in the slots flying out and becoming jammed 
in the air gap. It must remain a matter of conjecture 
which of these three was the actual cause, and as there is 
no evidence of defective design or material, this matter 
is not pursued further here, particularly as there is every 
indication that the problems involved in the forging and 
manufacturing of turbo-alternator rotors are receiving 
constant attention at the hands of the forge-masters and 
electrical machinery manufacturers. 


CONCLUSIONS. 


The information obtained during the investigation 
indicated that the extent of the damage was not excep- 
tional, as similar results have attended breakdowns of 
this character elsewhere. Apart from the extensive 
and costly damage to plant and premises caused by such 
accidents, there is serious danger to persons employed 
and those living in the vicinity of the generating station. 
The occurrence merits, therefore, the close consideration 
of those engaged in the manufacture and use of this type 
of plant. 

The available evidence indicates fairly conclusively 
that defective material was not responsible. It does, 
however, emphasise that governor and emergency trip 
gears may fail to operate as intended. 

The practice in modern public utility power stations 
to run turbine sets without any stoppage whatever for 
periods ranging from one to six months, as in this case, 
prevents the testing of the emergency devices now pro- 
vided, and also the inspection of the governor system. 
Even longer periods of continuous running may be antici- 
pated with the installation of sets ranging from 50,000/ 
100,000 kW that are now coming into use. 

It follows, therefore, that attention should be directed 
to the possibility of : 

(i) Preventing or minimising the effect of sticking 
or seizure of parts which should be free to move, such 
as valves and release devices, as may be caused by 
dirt or sludge in the governor oil circulating system, 
carbonised oil on valve spindles, abnormal expansion, or 
otherwise. 

(ii) Providing either : 

(a) An isolating stop valve between the steam 
range and the main stop valve of the turbine, fitted 
with automatic and hand-operated quick closing 
devices, set to shut the valve at a predetermined speed 
slightly in excess of the speed at which the ordinary 
emergency gear is designed to trip the turbine stop 
valve. The additional valve should be mounted 
separately from the turbine, and its automatic 
tripping device operated independently, e.g., by a 
secondary battery, the tripping circuit being closed by 
a switch of the centrifugal type fitted on the turbine 
or alternator shaft; or 

(6) A second main stop valve, connected in parallel 
with the stop valve as now generally fitted, and 
similarly equipped with quick-closing devices, the 
two valves being so arranged that either can be tested 
and reset independently of each other, at times of 
light loads, without shutting down the turbine. 


These suggested modifications are intended to indicate 
the lines on which the problem should be attacked, the 
actual form which they should take being a matter 
for decision by the manufacturers and users. Their main 
application would be to large generating units which 
require to be run for long periods without stopping. 
The problem is less acute in the case of those installations 
in factories or other premises which can be shut down 
at frequent intervals to allow for testing and inspection 
of the emergency and governor systems; but even in 
these cases, if the modifications on the lines suggested 
could be made at a reasonable cost, the possibility of 
accidents of the kind described in this report would be 
considerably reduced. 








The British Electrical and Allied 
Manufacturers’ Association. 


ALTHOUGH the report of the Council of the British 
Electrical and Allied Manufacturers” Association for 1933 
shows that the year covered was far from a prosperous 
one, it is anticipated that with the continuance of the 
improvement in world’s markets during recent months 
industrial electrification will receive a much-needed 
impetus. In the various branches of heavy manufacture 
during 1933 business was somewhat uneven. D.C. and 
A.C. generator production remained at the same low 
level as in 1932, whilst that of new converting plant fell 
by almost 50 per cent. The demand for large turbines 
showed a considerable decline, but small turbine orders 
rose by nearly 30 per cent. Although switchgear orders 
continued to fall, especially during the early part of the 
year, recovery was witnessed towards the end. The 
transformer business showed an improvement, but prices 
remained unsatisfactory. Orders for large motors fell 
by about 33} percent. In nearly all sections of the industry 
prices were unsatisfactory, and left little margin for the 
financing of research and other essentials to technical 
progress. ; 

As might be expected in view of all the money that 
has been spent on increasing the availability of electricity, 
manufacturers of small apparatus experienced a continu- 
ance of public demand. Extensions of connections for 
domestic supply resulted in good business in respect of the 
demand for meters, accessories, heating and cooking 
apparatus, and other domestic appliances, although foreign 
products of inferior quality and low price resulted in a 
considerably higher volume of importation than in 1932. 
Import statistics show that since the effective abnormal 
import duty of 50 per cent. was replaced by the ineffective 
duty of 20 per cent. in April, 1932, accessory imports have 
on the average almost doubled in value, and the industry 
is now not even obtaining that share of the present expand- 
ing home market it obtained in 1924. 

The decline in the demand for heavy plant was reflected 
in a fall of 4 per cent. of the number of the insured 
persons in the electrical industry in July, 1933, com- 
pared with the number insured in 1932, but, on the other 





hand, the growing popularity of electricity is visible in the 
increased number of workers in the lighter sections of the 
industry. Jn the wiring and contracting branches the 
number of insured persons rose from 25,050 to 27,610, 
while in cable apparatus and lamp works 125,570 persons 
were insured, as compared with 117,490 in 1932. The 
outlook for electrical manufacture in general is con 
sidered to be promising. The trade cycle appears to have 
passed its nadir and the rapid penetration of electricit) 
into all branches of activity must, the report states, lead 
in the long run to an increasing demand for electrical 
products. Although in the home market the demand for 
heavy plant is at present low, it is improving in the 
export market. Lighter apparatus, on the other hand, is 
experiencing some freshening of demand in the home 
market, but the export situation is still unsatisfactory. 
International trade relations still leave much to be 
desired, a number of countries having adopted import 
quotas in addition to tariff barriers and exchange control. 








A Direction Finder for Submarines. 


A NEW direction finder for submarines, utilising a 
telescopic aerial system, has been introduced by Marconi’s 
Wireless Telegraph Company, Ltd., of Electra House, 
Victoria Embankment, W.C.2. When cruising beneath 
the surface, a submarine is normally “ blind” and 
‘** deaf’ and must rely solely on compass readings, but 
the direction finder shown in the accompanying illustration 
enables the navigating officer to take bearings on any 
known land station or vessel, even when under water. 
Direction finding facilities are, of course, also of value if 
a submarine is enveloped in fog on rising from the water, 
when the only method of ascertaining position apart from 
wireless is dead reckoning, estimated according to the 
course steered, with due allowance for drift. Owing to the 
difficulty of providing an aerial system which would not 
interfere with the normal navigation of the vessel, and 








DIRECTION FINDER AERIAL 


capable of use when the vessel is submerged, the use of 
direction finding equipment on submarines has hitherto 
been restricted. The Marconi direction finder, however, 
overcomes these difficulties by the use of an ingenious 
telescopic aerial, and the accuracy with which bearings 
can be taken when the vessel is awash and even sub- 
merged to depths down to 35ft. is said to be equal to that 
obtained on mercantile vessels. 

The aerial system is raised above the normal super- 
structure of the submarine over the centre line, and in 
fitting it is only necessary to cut two comparatively small 
holes in the pressure hull, one to accommodate the raising 
and lowering shaft and the other for a single solid rubber 
cable. When in position for operating the telescopic loop 
aerial consists of two non-rotating loops mounted at right 
angles to each other about a vertical axis and forming a 
normal Marconi-Bellini-Tosi system. It is raised and 
lowered by an electrical hoist operated from the receiving 
cabin, the time required for raising and lowering not 
exceeding twenty seconds. The aerial system does not 
affect the stability or trim of the vessel, and the receiving 
apparatus can be installed in any position up to a distance 
of 30ft. from the aerial according to the internal arrange- 
ments. The receiver can also be used for ordinary recep- 
tion within its wave range of 300-4000 m. 

Normally the telescopic frame aerial is fitted within the 
after end of the conning tower casing, and when it is 
lowered there is no projection above the mine or obstruc- 
tion wires. The equipment for raising the aerial consists 
of an inter-telescopic tube carrying the collapsible aerial 
loops with their supporting frames and an outer tube or 
casing into which the inner tube is telescoped, the outer 
casing also containing the elevating gear. At the upper 
end of the telescopic tube there are four longitudinal slots, 
and when the tube is lowered the four arms hinged at the 
lower end are folded into them. The arms are linked to a 
centre moving rod in such a way that after the outer 
casing has been cleared during the process of elevation 
the four arms open and at the same time spread and 
tension the loop aerials. When extended, each loop is 
roughly diamond shaped and consists of the necessary 
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tiexible conductors protected by rough rubber sheathing. 
In lowering the aerial the flexible loops fold and descend 
into the longitudinal slots, so that the entire erection can 
be telescoped into the outer casing. The elevating 
mechanism consists of two threaded rods extending up 
into the outer casing on each side of the inner tube and 
running in bearings at the top and bottom. They are 
rotated by a system of gearing connected to a reversible 
electric motor, the inner tube being carried by bridge 
members with projections engaging with the threaded 
rods so that the tube is raised and lowered by rotation of 
the rods. 








An Interesting Auxiliary Set. 


AN interesting ship’s auxiliary set has recently been 
supplied to the order of Messrs. Alexander Lawrie by 
Petters, Ltd., of Yeovil. It comprises a 12 B.H.P. Atomic 
Diesel engine, designed to run at a speed: of 525 r.p.m., 





OiL ENGINE-DRIVEN AUXILIARY SET 


which is directly coupled to a 7}-kW, 110-volt Crompton- 
Parkinson D.C. generator. 

A further drive is taken from the opposite end of the 
dynamo shaft through a disc’ clutch supplied by Crofts, 
of Bradford, to a Pearn single-ram pump having a bore 
and stroke of 4}in. and 6in. respectively. The pump runs 
at a speed of 86 r.p.m., the necessary reduction in speed 
being carried out by means of spur gearing. It is designed 
to deliver 7 tons of salt water per hour against a total 
head of 50ft. In addition to driving the generator and 
pump, the engine is also directly coupled through a further 
Croft clutch to a Reavell C.S.A. 34in. compressor, having 
a capacity of 6} cubic feet of free air per minute. The 
complete set is mounted on a fabricated steel base plate, 
supplied by the British Thomson-Houston’ Company, of 
Rugby. 

The engine is of the two-stroke airless injection crank- 
case scavenging type, suitable for running on a variety of 
grades of crude fuel oil, and having a fuel consumption of 
approximately 0-43 lb. per B.H.P. per hour. The design 
is extremely simple, and, owing to lack of any valves and 
their attendant operating gear, a top overhaul is a quite 
simple matter. Starting is carried out by means of com- 
pressed air, and a marine type water-cooled exhaust 
silencer is provided. 

The lubrication of the main bearings is effected by means 
of small wheels mounted on the crank shaft. The wheels 
are partially immersed in oil, and as they revolve with the 
crank shaft carry up oil to the bearings, from whence it 
is distributed over the bearing surfaces by means of grooves. 
The lubrication of the cylinder, the large and small end 
bearings, is provided for by means of a calibrated lubri- 
cator. A sensitive centrifugal type governor controls the 
speed of the engine, the speed being variable over a wide 
range. 

The set we have described has been supplied, together 
with two 160 B.H.P. Atomic Diesel marine engines and 
one 12 B.H.P. Atomic Diesel engine, direct coupled to a 
74-kW Crompton-Parkinson generator, for installation in 
a twin-screw tanker owned by the Irrawaddy Flotilla 
Company, of Rangoon. 








The Weston Automatic Booster 


at a pressure of about 82 lb. per square inch throughout a 
system of distribution mains and finally into another tower 
15 miles away for the supply of another area. The hexa- 
gonal building contains one large and two small rooms. The 
three “ Sirius’ automatic booster sets, made by Holden 
and Brooke, Ltd., of Manchester, are installed in the large 
room illustrated, and each is capable of adding a pressure 
of 86 lb. per square inch to 12,600 gallons of water per 
hour. Each pump is driven by a Witton 25 horse-power, 
440-volt, three-phase, 50-cycle, 1440 r.p.m., slip-ring 
induction motor, supplied by the General Electric Com- 
pany, which was also responsible for the switchgear, 
transformers, &c. A Holden and Brooke pneumatic 
compression tank, also to be seen in the second illustration, 
is inserted on the delivery side of the boosters, and is 
filled partly with water and partly with air under pres- 
sure. ‘he pump motors are controlled by separate G.E.C. 
contactor panels operated by electric pressure gauges, 
working in conjunction with the compression tank, These 
contactor panels and the pressure gauges are to be seen in 
the background of the second illustration. 








Pumping Station. 


THE serious water shortage that has been experienced 
in many parts of the country has given rise to an agitation 
for the proper control and distribution of water, particu- 
larly to outlying areas in which the drought has been most 
keenly felt. The provision of an adequate water supply in 
a flat and scattered district is only made possible by the 
provision of suitable pumping equipment and the advent 
of electrical supplies in rural districts has proved of great 
assistance in solving the problem. In the case of the new 
Weston booster station of the East Elloe Joint Water 
Board, some few miles out of Spalding, it has been found 
possible to provide power for the pumping equipment at 
this station by bringing in an 11,000-volt, three-phase, 
50-cycle supply by means of an overhead line. 

Around Spalding the country is so flat that it was found 
necessary to erevt the reserve water tower shown in the 
first illustration at about 60ft. above the ground level to 
feed the booster equipment shown in thé second picture. 
This equipment is housed in a brick building situated 
between the legs of the tower, and it delivers water 


One of the two smaller rooms houses a G.E.C. steel 


plate cubicle switchboard for controlling the incoming 
11,000-volt supply, a 100-kKVA G.E.C. transformer for 
reducing the pressure to 440 volts and a low-tension unit 
type ironclad G.E.C. switchboard, while the third room 
contains recording meters connected to the outgoing water 
mains to enable the performance of the plant to be 
recorded, 

The plant is completely automatic and the building is 
only occasionally visited. Pressure gauges controlling the 
starting equipments are operated by the air in the com- 
pression tank, the gauges being fitted with high and low- 
pressure contacts which, when the pressure falls below a 
predetermined value, energise a corresponding pilot relay 
fitted to the contactor panel. When, on the other hand, 
the water pressure rises to the high setting, the gauge con- 














RESERVE WATER TOWER AND PUMPING STATION 


tacts de-energise the pilot relay by short-circuiting the 
operating coil, the connections being arranged so that 
current is never broken on the pressure gauge contacts. 
The three booster pumps are connected to the same 
pneumatic compression tank, and one, two or three units 
are automatically brought into operation according to 
requirements. By means of a three-way plug board, the 
sequence of starting the pumping sets can be 1, 2, 3 or 
2, 3, 1, or 3, 1, 2, &c., and the particular set that has done 
the most work during any particular week does the least 
amount of work during the following week, 

In the event of a burst or cracked water main, or other 
similar trouble, a pilot relay operated by the contacts of a 


warning of the trouble. To prevent the temperature of 
the main pumping room falling below 40 deg. Fah., a 
thermostatically controlled electric heating systern has 
been instalied to avoid freezing. Electric tubular heaters 
are fitted round the bottom of the walls, and the thermo- 
stat is fitted near the door. A similar heating system 
hag been installed in the two smaller rooms, while thermo- 
statically controlled immersion heaters are inserted in the 
main water tank. 

Holden and Brooke, Ltd., of Sirius Works, West Gorton, 
Manchester, supplied all the hydraulic equipment and 
were the main contractors. The whole of the electrical 














BOOSTER EQUIPMENT 


equipment was supplied by the General Electric Company, 
Ltd., of Magnet House, Kingsway, W.C.2, and Binnie, 
Deacon and Gourley, of Artillery-row, Victoria-street, 
S.W.1, acted as the consulting engineers. 








“SOW THE WIND AND REAP THE 
WHIRLWIND.” * 


Ir the Administration and Congress are wise, they will 
‘stop, look, and listen’ carefully before proceeding 
further to set employers and employees at swords’ points. 
A serious mistake was made and the “‘ wind was sown ” 
in the early days of the New Deal by leading organised 
labour to believe that it had been given a Governmental 
mandate. It was encouraged to think that to demand 
was to receive, with the sky as the limit. 

‘** Sow the wind and reap the whirlwind.” That adage 
is as true to-day as when it was first coined. The wind 
of impractical, impossible promises that was sown nine 
months ago is now gathering force on the threatening 
industrial horizon. 

Said one union official at a Labour Board meeting last 
week: ‘* Detroit is almost like a tinder box with tens of 
thousands of employees waiting to go on strike.” 

If you had told any one of these discontented “ tens of 
thousands ” a year ago that he could have the privilege 
of steady work at higher pay than since 1929, he would 
have called down blessings on your head. That was the 
state of mind before the political demagogues and the 
impractical social minds sowed the wind of discontent, 
To-day, with steady work and high pay, many men 
threaten to quit their jobs in a squabble with employers 
over union recognition. 

In our opinion, it is not a question of the closed versus 
the open shop or of the desirability or otherwise of 
unionisation. It is a question of the impracticability of 
forcing drastic social changes where there is a large body 
of strong and honest conviction on either side and a 
definite historical background. 

In the historically open shop metal working industry 
we believe that the price of forced unionisation would be 
the wrecking of the recovery movement now gaining 
impetus day by day, just as surely as this would happen 
if Government pressure were applied to abolish unionism 
in industries where it has earned legitimate foothold and 
power. E 
Employers, of course, are in a minority, but it must be 
remembered that there are many millions of workers who 
are not willing to accept union rules, seniority and uniform 
wage scales or to pay union dues, and that these constitute 
a huge majority that may become politically articulate. 
Senator Wagner’s Bill, which proposes to modify Section 
7a of the Recovery Act in favour of the closed shop, is an 
admission that even with heretofore unheard-of Govern- 
ment backing, not to say bludgeoning, union organisers 
have failed to alter the thought and action of this large 
independent majority. hee 
Let Congress think twice before it invites the whirlwind 
by passing this Bill. 








A NEw exhibition hall is foreshadowed for Manchester, 
to cost between £300,000 and £500,000. Plans have 
already been prepared for a site which has been acquired 
in Queen’s-road, Cheetham, and the new building, it is 
claimed, will be larger than any in this country, and 
suitable for exhibitions of a national and international 
character. It is expected to be opened at Whitsun next 
year. The scheme is being promoted by a syndicate 
acting in conjunction with the Union Founders’ Trust, 
Ltd., London. Building operations are expected to 
begin as soon as the Manchester Corporation has 
approved the plans, a large proportion of the capital 
having been already raised. 





safety gauge disconnects the motors driving the pumps 





from the electrical supply, and an indicating light gives 





* From Iron Age. 
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| required, the energy of a total flow of considerably over 


A Streamline Diffusing Discharge | 4,000,000 gallons per minute, equivalent to nearly half a 


Regulator. 


THE method of dissipating the energy of a powerful jet 
of water by discharging it in the shape of a divergent 
hollow cone, so that air friction and resistance rapidly 
absorb power and simultaneously break up the fluid into 
heavy rain, was applied a considerable time ago by the 
English Electric Company to the problem of speed regula- 
tion of hydraulic impulse turbines by projecting a ring of 
slanting diffuser vanes into the water flow inside the 
nozzle when the load was suddenly rejected. 
give the water the necessary whirl and cause it to expand 


‘indicator _ 
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FIG. 1 ARRANGEMENT OF REGULATOR 

into @ hollow cone as it leaves the orifice, and thereby 
prevent the water acting on the buckets. In this way, 
jets of water of many thousands of horse-power lose their 
power and are discharged into unprotected tail races 
without adverse effects. 

With reaction turbines a relief valve 
the surplus water when the load is dropped and the 
energy of this stream must, again, be dissipated. A 
needle nozzle of the impulse pattern, with the diffuser 
vanes always in the water flow, would meet the case, but 
apart from the fact that it seems unreasonable to create 
a jet for the sake of diffusing it again, the valve must be 
considerably larger than the orifice in order to accom- 
modate the needle and release the water as a vortex. 


by-passes 








FiG. 2 VALVE COMPLETE 

A simpler way of dealing with the problem is to 
cause the upstream end of the needle to become the 
apex of the hollow cone of fluid by cutting the nozzle 
short and discharging all round the circumference. Instead 
of a needle subjected to large hydraulic forces, a balanced 
cylinder can be used for closing the annular orifice ; in 
other words, the principle of the English Electric Com- 
pany’s cylindrical balanced streamline valve can be applied. 

As the duty of discharge regulators controlling the outlets 
from high head storage reservoirs is similar to that of a 
turbine relief valve, the same design is suitable and a 
streamlined diffusing discharge regulator was accordingly 
placed on the market. Plant built to date by the English 
Electric Company alone can control and dissipate, as 


The vanes | 


| million horse-power. 
| An interesting example of the company’s cylindrical 
balanced streamline discharge regulator is a 5ft. diameter 
| valve working at the Mahinerangi-dam, of the City of 
| Dunedin, New Zealand. The maximum static head is 
| 102ft., but it may be as low as 22-5ft., when 550 cubic 
feet per second, or roughly 16 tons of water per second, 
| have still to be discharged. As shown in Fig. 1, the 
| regulator comprises an inner body bolted to the pipe line, 
| and made up of a throat section tied by fish-shaped webs 
| to the streamline dispersing cone. A sleeve or piston of 
stainless steel regulates the opening of the valve mouth 
| by sliding along stainless steel rails carried by the inner 
| body. The operating gear consists of a forked lever which 
| rocks about a pivot and is coupled to the sleeve and to a 
| powerful headstock with non-reversable gearing for 
| moving the piston and locking it at any desired opening. 


The valve assembly in the maker’s works is illustrated 
| 


FIG. 3—WATER DISCHARGE 


jin Fig. 2, 
| pipe line, the guiding rails, the sleeve in the partly opened 


waterways to pass foreign bodies safely. 

The manner in which the water is gradually diverted 
so as to obtain the discharge shown in Fig. 3 is explained 
by the streamlines in Fig. 1, which indicates that irrespec- 
tive of the position of the sleeve the water channels remain 
correctly streamlined, and the valve thus works smoothly 
without chatter or wear at the openings. By altering the 
slope of the dispersing cone, the most favourable amount 
of diffusion and an adequate discharge area can be chosen 
for any given set of conditions. 

As the piston is cylindrical, the internal radial water 
pressures acting upon it are balanced, and since only a 
thin ring is subjected to pressure in an axial direction there 
are no appreciable forces to be overcome when the sleeve 
slides along the inner body, and there is no tendency for 
Direct manual hand operation 





the valve to slam shut. 
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FiG. 4—REGULATOR ATTACHED TO PIPE LINE 


can therefore be adopted, and it ensures a large reserve 
of power against emergencies. Sufficient force is always 
available to press the piston against its rustless seat, 
thereby providing a good seal all round. The clearance 
between the inner body and piston is sealed by a rubber 
pad ring held against the working surface by the water 
pressure. 

A cross section of a typical installation is shown in 
Fig. 4, in which the discharge regulator is to be seen bolted 
directly to the end of the pipe line, which may be rein- 
forced by a foundation ring set in a concrete block form- 
ing the foundation of the dam. Practically no additional 
civil engineering work is therefore required, and as the 
operating gear is outside the valve, the latter is not sur- 
rounded by concrete. Every part of the regulator can be 
easily inspected, and dismantled from above by the use 
of a gantry crane running along the control platform or by 
lifting tackle. 

The main advantages claimed for the valve are (1) 
effective dissipation of energy ; (2) large discharge capa- 
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city for a given weight ; (3) durability resulting from the 
smooth flow at all openings, the stainless alloys employed 
for the piston and operating gear, and the adequate lubri- 
cation; (4) inherent reliability and simplicity of the 
cylindrical balanced design ; and (5) the cheap setting, 

Besides the mechanical operated type of regulator, the 
English Electric Company manufactures a regulator 
suitable for operation by the pipe line pressure, as shown 
in Fig. 5. An additional rustproof cylinder provides the 
servo-motor chambers, which are sealed by rubber pad 
rings and controlled by a rustproof distributing valve 
with return motion gear to make creeping by the piston 
impossible. In the event of the piston moving even 
slightly, the distributing valve immediately admits pres 
sure to the servo-motor chamber in order to bring it back 
again. Headgear provides for the manipulation of the 
distributing valve, so as to secure the necessary discharg: 
regulator opening, the operating water being filtered. 

If an electric motor be employed, both the mechanically 
and hydraulically types of discharge regulators can be 
remote controlled and the water level in a reservoir can be 
automatically maintained constant. A float and relay 
control the motor, which increases the opening of the dis 
charge regulator when the reservoir level rises, and when 
it becomes necessary to discharge more water, whilst if 
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which shows the flange for bolting to the | 


position, the dispersing cone, and the wide and short 
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FiG. S PRESSURE OPERATED REGULATOR 





the water level falls the reverse operation occurs. In all 
cases the relay prevents periodic fluctuations in the water 
level by causing the motor to operate the valve in the 
correct Mnanner. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue British AND ForEIGN MAcHINERY Company, Ltd., 
informs us its name has been changed to Grace Engineering 
Company, Ltd. The directorate and personnel remain exactly 
the same. 

Mr. H. M. Barker, who, for the past twenty-two years has 
been in the service of the Vacuum Oil Company, has been 
appointed to the board of the company. Mr. Barker joined the 
| company as a salesman in 1912. 


| 








} 
| 
| A Ligut Testing EquipMeNT.--We have received from 
Benjamin Electric, Ltd., of Tottenham, London, an interesting 
light-testing equipment. It comprises a special ‘‘ spinning top, 

what might be termed a “ shadow card,” and a “glare” card. 
The ‘“‘top”’ is a square card with black corners, and three lines 
radiating more or less from the centre to each corner. In use, 
this top is spun above a sheet of white paper in such a position 
that a bright light falls upon it. If while it is spinning the 
amount of light falling upon it is reduced, the top will appear to 
rotate faster. This experiment, a booklet accompanying the 
equipment observes, demonstrates that apart from the fact that 
poor lighting causes inaccurate work, it also causes slow work, 
for the eye has to be given increased time in order to see what is 
happening. The “shadow card” consists of a square card 
punched with slots parallel to one of the diagonals. It is folded 
at a right angle along the diagonal, and stood upon its sides. 
Light from a single source falling upon it will throw heavy 
shadows. If there are several sources of light, a kind of reticu- 
lated shadow work is obtained, and such lighting is regarded as 
unobjectionable for work of an ordinary type. But where fine 
inspection or other work requiring skill and attention to detail 
is to be carried out, the shadows should be so broken up and 
ill-defined as to be almost non-existent. Daylight, for instance, 
in the absence of sunshine, gives this effect, and it is desirable 
that it should be obtained by artificial light also. The “ glare 

card is oblong in shape with a hole about 1}in. diameter near one 
end. Looking through the hole at a brilliant lamp bulb the 
difficulty of reading the oe matter around the hole under 
conditions of glare can observed. A cellophane covering 
strip demonstrates the adverse effect of reflected glare, and a 
specially arranged paragraph of print also shows the importance 
of contrast value between the object to be seen and the back- 
ground. The whole affair is designed to show that in order to 
obtain the best lighting for any kind of work, the advice of 


specialist may be very helpful. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Trade with India. 


A Survey of the Import Trade of India for the 
last nine months of 1933 shows that the total imports 
into that country were reduced from Rs. 101? crores to 
Rs.° 85} crores, and the United Kingdom’s share from 
Rs. 364 crores to Rs. 35} crores. The percentage of the 
reduced trade with Great Britain, however, rose from 
35-8 to 41-3, and this improvement took place in spite of 
the contraction in the market of two major British items— 
piece goods and iron and steel. It was partly due, says 
the Survey, to preferences secured on a wide range of 
goods under the Ottawa Agreements. Imports of 
machinery have considerably increased, largely owing to 
heavy imports of sugar machinery, prime movers and 
boilers, which more than offset the fall in certain items, 
such as electrical machinery. The arrivals of machinery 
from Great Britain rose from Rs. 617 lakhs to Rs. 686 
lakhs ; but the imports from Germany increased in greater 
proportion, from Rs. 724 lakhs to Rs. 107 lakhs. It is 
interesting to note that although there was a reduction in 
the quantities of steel bars imported from 59,466 tons to 
19,450 tons, the British share rose from 8821 tons for the 
corresponding period of the previous year to 11,240 tons, 
whilst the shipments from Belgium dropped from 28,474 
tons to 21,049 tons, and those from Luxembourg from 
15,210 tons to 9974 tons. The imports of bars from France, 
however, rose from 4216 tons to 4813 tons. Imports of 
beams, channels, pillars, girders, and bridge work increased 
from 13,000 tons to 15,363 tons, of which the British share 
increased from 4600 tons to 7093 tons; whilst that of 
Belgium declined from 4958 tons to 4292 tons. Imports 
from France dropped to 1494 tons from 2239 tons. The 
trade in rails, chairs, and fish-plates advanced from 
1216 tons over a similar period in 1932 to 2342 tons, prac- 
tically all of which came from Great Britain. Special 
comment is made upon the imports of galvanised sheets, of 
which there was a heavy reduction from 54,924 tons to 
44,853 tons, partly due to the severe depression in the con- 
suming districts of Eastern Bengal, and largely to the 
increased competition from the Tata works. The arrivals 
from the United Kingdom rose from 32,889 tons to 37,373 
tons, whereas from Belgium the total dropped from 20,251 
tons to 4815 tons. Shipments from Japan, however, 
increased from 1264 tons to 2557 tons. 


The Pig Iron Market. 


Business in pig iron has naturally suffered from 
the Easter break, and the market is not likely to recover 
its former activity for a week or so, as most consumers, 
although they restarted in mid-week, provided for their 
pessible requirements beyond the holiday period. The 
Midland market has been rather quieter during the past 
fortnight, and some of the foundries are not so busily 
employed as in the early part of March. The demand in 
this market is principally for Northamptonshire brands, 
and some of the producing concerns are hard pressed to 
meet the specifications against the contracts they hold. 
There is talk of fresh furnaces being put into commission 
in this district, but the pig iron makers complain of the 
price of coke. Usually, quotations for this material become 
easier at this time of the year, but the decline in the winter 
demand has been set-off by the strong request from the 
blast-furnaces. Owing to the holidays, the monthly 
meeting of the producers’ association was held earlier than 
usual, but no alteration was made in the prices, which 
remain at 67s. 6d. for Northants No. 3 foundry, and 71s. 
for Derbyshire No. 3, delivered Black Country zone. 
On the North-East Coast the position has grown somewhat 
easier of late, and the producers are better able to supply 
small parcels of prompt iron, which a few weeks ago con- 
sumers found a difficulty in obtaining. In other respects 
the position has not materially altered. The makers hold 
no stocks worth mentioning, and claim to have sold most 
of their prospective make until the end of the half-year. 
In Scotland the demand has improved lately, and the 
number of furnaces in operation has been increased to 
fourteen. Considerable quantities of Indian and English 
iron continue to be brought into Scotland, but notwith- 
standing this the demand for local brands seems to be 
broadening. Business in hematite iron has slackened, and 
is likely to be on the quiet side for a time, as most of the 
important consumers have entered into long-distance 
contracts. On the other hand, the stocks in the makers’ 
hands are not heavy, and the deliveries against contracts 
plus new business is causing a gradual reduction. Export 
business in hematite iron is not good, but seems to be 
increasing, and recently 2000 tons was shipped to the 
Continent from Barrow. 


Scotland and the North. 


There was practically no decline in activity at 
the steel works in Scotland this Easter. The heavy side 
of the industry is busier than for a long time, and is now 
reaping the full benefit from the revival in the shipbuild- 
ing industry, which is taking a large tonnage of ship 
plates and sections. The rail mills could do with more 
work, but their position has been improved by some 
recent orders, amongst them being one for 3000 tons of 
rails for New Zealand. The Scottish tube works also are 
busier as a result of the Russian order taken about a 
fortnight ago, but the demand for the small-diameter 
‘ubes remains rather quiet. The re-rolling works are not 
so well employed as the English Midland re-rollers and 
complain of the competition they are meeting with from 
Continental sources, as well as from some of the non- 
associated English re-rollers. Most of the current business 
consists of small parcels, and consumers are showing no 
disposition to place forward contracts. The sheet industry 
is moderately busy, principally on home orders, the motor 
car makers and the oil-drum manufacturers being the 
largest buyers. Export inquiry has been light, and the 
outlook as regards Canadian business is disappointing. 
In Lancashire the general characteristic of the market is 


a good demand for the lighter descriptions of steel and 
steady rather than active conditions in the heavy steel 
department. The constructional engineers in this district 
are not very busy on the whole, and as a result there is 
only a moderate demand for angles, plates, and joists. 
Most of the works, however, have contracts in hand 
amounting to a substantial tonnage, and against these 
specifications are being made with satisfactory regularity. 
Comparatively little business is passing in Continental 
steel material in this district, although the prices are much 
in favour of the importers. British re-rolled bars are 
quoted at £8 12s., less 2s. 6d. rebate, whilst Continental 
merchant bars are offered down to £7 to £7 2s. 6d. Nearly 
all the Lancashire re-rollers are busy, although new busi- 
ness is not coming forward in the same volume as a few 
weeks ago. 


Midlands and South Wales. 


Immediately before the holidays business in 
most descriptions of steel became more active, and this 
movement, allowing for a certdin amount of hesitation, 
was continued when work was resumed in mid-week. 
This is a welcome reaction from the quieter tendency 
noticeable in the markets during the greater part of March. 
The re-rolling works are busy and lately have secured a 
number of fresh contracts, but there is a certain amount of 
reluctance on the part of buyers to place running con- 
tracts until the position with regard to the reorganisation 
of the industry becomes clearer. A certain amount of 
business has been done in small bars at £8 12s., less a rebate 
of 2s. 6d. on certain terms; but by far the greater part 
has been taken by the works outside the Association at 
£7 15s. to £7 17s. 6d. Dealings in Continental merchant 
bars, which sell at £6 18s. d/d, including duty, has grown 
of late, the disparity in price undoubtedly helping in this 
direction. The constructional engineers are irregularly 
employed, and there seems little prospect at the moment 
of conditions in this industry improving. Some of the 
engineering establishments have a fair amount of work in 
hand, but for some time there has been a scarcity of new 
business of any bulk, and the volume of orders reaching the 
steel works from this branch for plates and sections is 
less than is usual at this season. The sheet industry also 
has not recovered from the decline in business that set in 
soon after Christmas. The home demand for the heavier 
gauges has developed a little of late, but export business 
remains on a disappointing scale. The sheet mills and 
those departments producing steel for the motor car manu- 
facturers are busy, and recently the demand from this 
industry has been heavy, owing probably to a desire to 
anticipate an increase in prices. In South Wales the works 
are well employed on old contracts, and new business 
seems to be hanging fire. The position at the tin-plate 
works has improved under the stimulus of the normal 
seasonal demand, but there has been a decline in the 
demand for semi-finished steel, and some of the works 
producing this class of material complain that consumers 
are slow in specifying against contracts. Considerable 
interest has been aroused by the statement that Richard 
Thomas and Co., Ltd., have acquired the Cardonnel 
Tinplate Company, Ltd., of Neath, Glam., which has a 
capacity of about 5000 boxes of tinplates per week. 


Current Business. 


An order for two oil-electric locomotives for 
the Government of India has been secured by Sir W. G. 
Armstrong, Whitworth and Co. (Engineers), Ltd., and a 
contract for gold-crushing machinery for the Andes has 
been taken by Fraser and Chalmers, Ltd., of Erith, Kent. 
The crushing stamps will weigh nearly 1 ton each, and as 
the gold mines are 60 miles beyond the nearest railway 
transport will be made by special airplanes. Orders for 
five locomotives for the Persian State Railways have also 
been placed recently with Beyer, Peacock and Co., Ltd., 
of Manchester. The Department of Overseas Trade 
announces that the following are open for tender :— 
Egypt, Ministry of Finance, 32 tons of wire, 2 mm. dia- 
meter, for power presses (Cairo, April 21st); Ministry of 
Public Works, platform weighing machines and balances 
of the Beranger type (Cairo, May 3lst); also supply of 
water meters (April 30th); Quarantine Board, Alexan- 
dria, marine type horizontal boiler with accessories, for 
a steam launch (Egypt, April 12th). South Africa, 
Durban Corporation, 200 galvanised iron double-pole 
brackets and 1000 bobbin insulators, 1000 lengths of 
cast iron pipe, each 9ft. by 3in., weighing 105 lb. approxi- 
mately per length (Durban, April 13th); Railways and 
Harbours Board, steel boiler tubes, superheater flue tubes 
and elements (Johannesburg, April 23rd); five or more 
2-ton and five or more 5-ton four-wheeled welded frame 
road trailers (South Africa, May 21st); Johannesburg 
City Council, Two main air lifts for sewage for maximum 
flow of 150 gallons per minute and net lift of 6-97ft., 
two auxiliary lifts with net lift of 3-8]ft., three air lifts 
for maximum flow of 180 gallons per minute and net lift 
of 7ft., two 400 kVA oil immersed transformers with relay 
and expansion chambers (South Africa, April 19th) ; Port 
Elizabeth Municipality, 660 volt paper-insulated cable, 
10 kVA single phase air cooled transformers, A.C. motors 
and fans (Port Elizabeth, April 12th); Cape Town Elec- 
tricity Department, power and telephone cables (Cape 
Town, April 18th). New Zealand, Public Works Depart- 
ment, 33-kV oil-immersed circuit breaker and accessories 
(Wellington, May 29th), battery-charging equipment 
(June 26th), potential transformers (May 29th). Buenos 
Aires, Sanitary. Department, 18,016 water meters (Buenos 
Aires, April 23rd). India, North-Western Railway, 


Lahore, chilled cast iron wheels (Lahore, April 16th). 
Australia, Posts and Telegraphs Department, lead and 
antimony-covered submarine cable (Melbourne, May 8th). 
Canada, a local firm in Vancouver wishes to receive quota- 
tions from United Kingdom manufacturers of wire and 





punched flat strip for bird cages. 





Export quotations are 


Copper and Tin. 


The non-ferrous metal markets opened after the 
holiday break with an easy tone, and business was trans- 
acted on a limited scale. The news that the American 
copper “code” had been adopted reached the markets 
immediately before the holidays, and dealers are rather 
inclined to mark time until its effects upon the American 
industry can be gauged. The improvement in the labour 
outlook in the United States has had a strengthening 
influence, but buying both there and on the Continent has 
not been so good as immediately before Easter. This, 
however, is not surprising, as after a break there is generally 
a tendency for consumers to hold aloof. On the other hand, 
the market is confident, and it is believed that so soon as 
the situation with regard to the “‘ code ” becomes clearer 
something in the nature of a buying movement will occur, 
as stocks in consumers’ hands are not heavy, and the 
possibility of higher prices will probably bring out a con- 
siderable demand. Dealings in the standard copper market 
have been only moderate, although at times there has been 
considerable selling pressure. It is believed that a good 
deal of this is by American producing interests, who, 
while the margin between electrolytic and standard 
remains so narrow, have an opportunity either of deliver- 
ing their electrolytic or buying back their standard 
copper.... The tin market opened after the holidays 
under favourable conditions, the statistics for March 
showing a decrease in the visible supply of 1201 tons from 
21,028 tons at the end of February to 19,827 tons at the 
end of March. There was also a decrease in the carry- 
over in the East of 1941 tons, and in the carry-over at 
the Arnheim smelter of 74 tons, making a total decrease 
of 3216 tons compared with the February figures. The 
American deliveries also showed a distinct improvement, 
from 2940 tons in February to 3825 tons in March. 
American buying has been resumed on a moderate seale. 


Lead and Spelter. 


The lead market has been quiet, and is suffering 
to some extent from the adverse American statistics for 
February, which show that in spite of a decrease in pro- 
duction of rather more than 4000 short tons, stocks have 
increased by more than double this amount, and now stand 
at over 216,000 short tons. There has been no marked 
pressure to sell, but the demand has been limited, and, in 
fact, consumers are not showing much interest in the 
market. The expansion in building operations, however, 
should have a strengthening effect, and a calculation based 
on the Government announcement regarding slum clear- 
ance schemes estimates a consumption of approximately 
45,000 tons of lead for the five years covered by the 
scheme. Following the holidays, slightly more business 
has been transacted, and lead producers express themselves 
as well satisfied. Prices, both here and in America, are 
at an abnormally low level, and any improvement in the 
trade demand should be quickly reflected in higher 
values.... The spelter market opened quietly after 
Easter, and although there was not much inquiry, there 
was little pressure to sell. The galvanising industry is 
experiencing a poor demand, but in other directions fairly 
satisfactory quantities are being absorbed. The Interna- 
tional Spelter Cartel has issued a statement that consump- 
tion from January Ist, 1933, to February 28th, 1934, more 
than absorbed production, as spelter stocks were then 
approximately 149,000 tons, and are now 134,000 tons. 
The Cartel agreement is to continue until July 31st, unless 
denounced by a member before April Ist, in which event 
it will terminate on May 3lst. The Managing Committee 
of the Cartel met in Paris on March 26th, but decided that 
there was no necessity to enact any new measures. 


Average Non-ferrous Metal Quotations. 


The improvement noticeable in the non-ferrous 
metal average prices for February was not maintained 
during March, as is disclosed by the London Metal 
Exchange official average quotations. Alone of the metals 
dealt in on the Exchange, the average price for tin shows a 
substantial rise of £7 3s. for cash and £6 3s. 6d. for three 
months. The March averages for all other metals show 
a decline, although in no case is it important. The 
average price for cash copper is Ils. 5d. and for three 
months 10s. 5d. less than for February, whilst for electro- 
lytic the price is 9s. 7d. down and for wire bars 10s. less. 
In the case of best selected copper, the decline is 12s. 2d. 
In lead the decrease is only trifling, being Is. 10d. down for 
“current month shipment,” Is. 5d. for shipment the 
third following month, whilst the average mean quotation 
is Is. 7d. less. In spelter also the downward movement 
was insignificant, the average price for current month 
shipment being 2s. 2d. cheaper, and “for shipment the 
third following ” month Is. lld. down. The average mean 
quotation dropped by 5s. 2d. compared with. February. 
The following are the official average quotations for 
March :— 


STANDARD COPPER Cash . £3210 8 
$months.. £32 15 1y; 
Settlement £32 10 7} 
ELECTROLYTIC COPPER ‘ 435 Se 5 a) ee 
ELECTROLYTIC WIRE Bars £36 0 0 
Best SELECTED COPPER .. fi £35 10 10 
STANDARD Tix .. .. .. .. Cash £233 19 2 
3months.. £232 11 8 
Settlement £233 18 9% 
‘For shipment the current month.. .. £11 10 10 
| For shipment the third following 
Leap< month ger yo ese Sete : . £11 16 103 
| Mean £11 13 103 
| Settlement £11 11 08 
~ (For shipment the current month £14 14 83 
For shipment the third following 
SPELTER< month <r Wet we ae, ee eee Cae 
| Mean £14 17 8 
| Settlement £14 14 63 
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Current Prices for Metals and Fuels. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers : joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Foreign Trade Relations. 


THE outlook for the engineering and other indus- 
tries is regarded as more hopeful now that the Government 
has resumed negotiations with different countries for 
temporary commercial arrangements, which should 
remove at least some of the obstacles to trade. While 
these negotiations appear to be conducted in a real spirit 
of conciliation, it will hardly be possible to reach per- 
manent agreement if the Government feels itself bound to 
take account of the representations made to it by various 
industrial interests. The situation generally is so pre- 
carious that manufacturers are holding on to the dis- 
criminating quota plan as their only plank of safety. 
They insist that the plan should be carried through in its 
entirety. The Lyons manufacturers urge reprisals against 
British coal and goods unless the surtax is taken off 
French luxury products, and machine tool makers, who 
would seem to be sufficiently well protected, complain 
that their condition will be hopeless without a further 
increase in import tariffs, The annual report of the Central 
Committee of Coalowners is a long commentary upon 
what it states to be the deplorable condition of the colliery 
industry which has had to dispense with 29,000 foreign 
miners in three years, and is now preparing to reduce still 
further the foreign contingent by 6000 or 7000. With the 
aid of State subsidies and reduced miners’ wages, Polish 
coal, says the report, is ousting British coal from the 
Mediterranean. The imports of British coal into France 
in 1933 represented 41 per cent. of the total French pur- 
chases in Great Britain, and were more than one-half of 
the value of British purchases in France, which means 
that Great Britain bought manufactured goods with raw 
material. The conclusion of the report is naturally an 
urgent appeal for a stricter application of the quota 
system. For the moment, all that the Government can 
hope to do is to make temporary arrangements that will 
not involve an acceptance by other countries of the prin- 
ciple of discriminating quotas until such time as an adjust- 
ment of international currency and other difficulties leaves 
the way open for freer commercial relations. There is, 
nevertheless, a feeling that the outcome of the commercial 
negotiations now proceeding will be a definite improve- 
ment in the trade situation. 


Public Works. 


As a means of enabling the League of Nations to 
determine the conditions under which it will be possible 
to put in hand the programme of international public 
works which the Labour Bureau has always regarded 
as necessary for dealing with the problem of unemploy- 
ment and bringing about some recovery of industrial 
activity, the General Secretary has sent letters to the 
different Governments asking them to supply data con- 
cerning the public works they have executed since 1929. 
The information required covers the administrative and 
legislative measures adopted, methods of financing the 
works, distribution of expenditure over material and plant, 
on the one hand, and wages and contributions to social 
services on the other, with the results already obtained, or 
expected to be obtained, in promoting economic and indus- 
trial activity and in reducing unemployment. In a word, 
the Labour Bureau evidently wants to investigate the 
objections raised against its programme of international 
public works ‘on the ground that the effect of the huge 
expenditure on unemployment would be relatively small. 
The British Government refused to support the plan, 
which had to be withdrawn from the discussions at the 
London Economic Conference. Nevertheless, in Con- 
tinental countries the idea of spending money on public 
works as offering the only means of dealing with un- 
employment in present circumstances is almost generally 
entertained, but in France there is some difference of 
opinion in the Ministry over the proposal cf the Minister 
of Public Works to utilise part of the considerable social 
insurance funds for that purpose, the money to be advanced 
to local bodies at interest for the execution of productive 
works. In a general way, the French idea is that while 
the works must be of a useful and productive character, 
they need not necessarily provide a full return on the 
capital, since it is argued that the country should make 
some sacrifice in view of its being relieved, partially at 
least, of the burden of unemployment. The most pro- 
miment works in the French plan are those relating to rural 
water supply and electrification. Of the 38,000 communes, 
only 11,000 have suitable supplies of water. It is estimated 
that the State gets back about 40 per cent. of the amount it 
pays in subsidies. 


Oil in Morocco. 

The fire at the recently completed oil bore- 
hole at Djabel Selfast, in Morocco, has been extinguished 
by the fire brigade from Casablanca, and the quantity of 
oil yielded by the well suggests that there may exist an 
oilfield which will provide this country with an appre- 
ciable percentage of its liquid fuel supplies. Though 
Morocco is nominally under native government, its effec- 
tive administration is in the hands of the French, and 
while the country is open to international trade, the fact 
of everything being controlled by French capital: and 
enterprise ensures for them practically a monopoly of any 
oilfields that may be discovered in the country. French 
oil experts have arrived in Morocco, and the Governments 
of France and Morocco are preparing plans for working 
the oilfield. 

The Paris Exhibition. 

The decision of the late Government to cancel 
arrangements for the holding of an International Exhibi- 
tion in. Paris in 1937 on the ground that the national 
finances would not allow of the State contributing to the 
cost of the undertaking, caused so much dissatisfaction 
that the present Ministry has announced its intention of 
supporting the scheme. The Exhibition is regarded as a 
means of providing employment and of bringing about 
eventually a revival of activity in essentially French 
industries, which are now suffering more than others from 
the depression. For reasons of economy, the Exhibition 
will be on a less extensive scale than that originally 
planned. 





British Patent Specifications. 
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When an t t ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








DYNAMOS AND MOTORS. 


406,297. August 17th, 1932.—ProtTrecTive DEVICES FOR THE 
Motor CONTROLLERS OF ELECTRICALLY PROPELLED 
VEHICLES, Sunbeam Motor Car Company, Ltd., of Moorfield 
Works, Upper Villiers-street, Wolverhampton, and George 
Matthews, of the company’s address. 

This invention relates to electrically propelled vehicles, 
particularly trolleybuses, in which compound or series wound 
motors are used. The regulation of such motors is effected by 
a variable resistance. When the vehicle is proceeding slowly 
out of a depét, or during foggy weather, or in other special 
circumstances, there is a risk of the motor regulator resistance 
being damaged by overheating. The object of the invention 
is to provide simple and convenient means for eliminating this 
risk when the temperature of the resistance rises to some 
predetermined amount. A bi-metal strip A is provided in close 
association with the regulating or controller resistance B of 
the motor C, so that it is responsive to the heat generated by 
the resistance. This device serves to control a circuit containing 
any convenient form of electro-magnet, such as a solenoid D, 
the plunger E, or other movable part of which is adapted to 
open a controlling switch F. The thermal strip A is adapted 
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to actuate a lever G controlled by a spring H, which carries a 
contact K arranged to co-operate with a fixed contact J. A 
resistance L may if desired be arranged in series with the 
solenoid D. The system containing the solenoid D and lever 
G is connected to the motor circuit as shown. For the sake of 
simplicity the switch F is shown as a main switch or breaker in 
series with the resistance B. As the current to be interrupted 
in the resistance is usually a heavy one, it is more convenient 
to adapt the switch F to interrupt a relatively small current 
flowing in a controlling circuit associated with the main switch 
or breaker, and any convenient provision for effecting this 
result may be employed. When the resistance B becomes 
excessively heated, the thermal device causes the lever G to 
close the circuit of the electro-magnet, and the latter thereupon 
causes the switch F to open, thus interrupting the current flowing 
in the resistance and motor, or causing another resistance to 
be put in series with the resistance B. To restart the motor 
it is necessary to close the circuit breaker by hand, but the 
latter will continué to open automatically until the resistance 
temperature has fallen sufficiently to avoid actuation of the 
thermal device.—February 10th, 1934. 


TRANSMISSION OF POWER. 


406,207. August 5th, 1933.—Reversine Gear, D. Reid, 132, 
Mortlake-road, Kew Gardens, Surrey. 

This reversing gear is evidently intended primarily for marine 
work with internal combustion engines. For going ahead the 
crank shaft A is connected with the propeller shaft B by means 
of the plate clutch C, which is operated by the bell-cranks D 
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and the lever E. For going astern the lever is pulled back 
and, through the crank F, grips the ring G and forces the cage 
H and its enclosed balls into engagement with their races. 
At the same time, the plate clutch is freed. Then, the balls 
being prevented from rotating round the main axis by the 
stationary cage, act as reversing drivers.—February 22nd, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


406,360. August 26th, 1932.—Exectricat MEASURING INstTRU- 
MENTS, Standard Telephones and Cables, Ltd., and Ernest 
John Tervet, both of Connaught House, Aldwych, London, 
Ww 


.2. 


A meter circuit in accordance with this invention consists of 





a multi-range meter with a number of relays adjusted to operate 
at predetermined current values, and which switch from one 





meter to another in accordance with the current in the circuit. 
There is also an overload relay which cuts the meter out of 
circuit, and protects it against overloads. The meter A is, for 
example, a multi-range milli-ammeter, the first range reading 
from 0-37 m/a, range B from 0-150 m/a, and range C from 0-750 


m/a. The relay Dis adjusted to operate on the current necessary 
for full-seale deflection on the first range of the meter, viz., 
37 m/a. The relay E is adjusted to operate on the current 
necessary for full-scale deflection on range B of the meter, viz., 








150 m/a. The relay F is adjusted to operate on the current 
N° 406, 360 re 
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necessary for full-scale deflection on range C, viz., 750 m/a. 
The relays are provided with make-before-break contacts. When 
relay D operates, the circuit normally held through the first 
range is transferred through range B. When relay E operates, 
the circuit normally held through range B is transferred through 
range C of the meter. When relay F operates, the circuit norm- 
ally held through range C of the meter is first shorted, and 
the meter is then cut out of circuit, the current still being 
maintained through all relays. The leads G H are connected to 
the external circuit. If desired, an alarm signal may be arranged 
to be operated by the overload relay F.—February 26th, 1934. 


FURNACES. 


406,412. October 24th, 1932.—INsuLATION OF WINDINGS FOR 
HIGH-FREQUENCY Enectric Furnaces, The General 
Electric Company, Ltd., of Magnet House, Kingsway, 
London, W.C.2, and Gordon Gilbey Morris, of The General 
Electric Company, Ltd., Engineering Works, Witton, 
Birmingham. 

A common method of insulating adjacent turns of the winding 
of a high-frequency electric furnace is to separate the turns 
by strips of mica. Such insulation, however, is expensive, 
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and when it becomes necessary to renew the refractory material 
of the furnace in which the winding is embedded the mica is 
very liable to be damaged. The object of the invention is the 
provision of improved arrangements of insulation for the wind- 
ings of high-frequency electric furnaces. The winding is con- 
stituted by adjacently arranged water-cooled tubular members 
A, which have been oppositely grooved, for example, by a rolling 
process, to form depressions B extending the length of the 
winding elements. The elements A are spaced apart by beads 
C arranged in the grooves or depressions B.— March Ist, 1934. 


MISCELLANEOUS. 


406,238. October 30th, 1933.——CaTHODES FoR MERCURY 
Vapour RectiFiERs, The English Electric Company, Ltd., 
of Queen’s House, 28, Kingsway, London, W.C.2. 

An improved method of reducing the evaporation of cathode 
mercury in large mercury vapour rectifiers is described in this 
specification. The cathode container A, fitted to the lower 
part of the rectifier vessel B, and insulated therefrom, holds an 
inserted body C, which is a tight fit therein and preferably 
ground in. Cooling fluid circulates in channels D in the con- 
tainer A around the part containing the body C. This latter, 
which is preferably of chromium-plated copper, is pierced, as 
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Fig 2- 


may be seen from Fig. 2, by a number of slits E, radiating from 
a central star point F. Some of these slits may have further 
branches. The sides of the channels formed by the slits as well 
as other parts of the body C which come in direct contact with 
the arc, may be coated with wolfram. The movable electrode 
G used for striking the are is arranged to dip into the mercury 
at the point H. The active cathode mercury from the pool 
J enters the narrow slits E as shown and the pool J is put in 
communication by means of one or more channels K with an 
outer mercury reservoir L.—February 22nd, 1934. 
405,934. October 24th, 1933.—MeTat Varour RECTIFIERS, 
The English Electric Company, Ltd., of Queen’s House, 
28, Kingsway, London, W.C.2. 
The fixing of the anode lead-in insulators of mercury vapour 





rectifiers of very large output often presents considerable 
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difficulties, particularly at the part of the insulator directly 
adjacent to the head of the anode. At this place ring nuts 
screwed on the stem of the anode often pinch the insulator at 
one point instead of bearing evenly over the whole of the lower 
face thereof. According to the invention between the head of 
the anode A and the leading-in insulator B there is, in addition 
to an insulating refractory ring C, usually of quartz, a metal 
fixing ring, consisting of the two parts D and E which hold the 
insulator against an abut t at the top end of the anode stem, 
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and relieve the quartz ring of mechanical stress. The part E 
is @ nut screwed to the stem F of the anode, while the part D 
is @ spherical or similar washer resting loosely in a cup in the 
nut E. As the working surface between the two parts D and E 
is the surface of a solid of revolution—preferably spherical— 
the washer part D forms a self-aligning washer between the nut 
E and the insulator B, and prevents gaps between the engaging 
surfaces and unwanted stress on the insulator.—February 15th, 
1934. 

406,213. August 16th, 1933.—Rotiter Bearres, the Timken 
Roller Bearing Company, Corner of Denber-avenue and 
Nineteenth-street, Canton, Ohio. 

In this bearing the larger ends of the rollers are formed with 

a hollow spherical face, recessed in the middle, while the retaining 
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flange has a correspondingly curved face, the radius of curvature 
corresponding with the conical height of the rollers. In this 
way, it is claimed, the “‘ cutting and scuffing ” of the roller ends 
is minimised and lubrication is improved.—february 22nd, 1934. 


406,387. September 6th, 1932.—Enecrric InsuxLaTors, 
International General Electric Company , Inc., of 120, Broad- 
way, New York, U.S.A. 

The cements employed in electrical engineering for connecting 
insulating bodies, particularly bodies of porcelain, together or 
with metal parts, are usually considerably affected by moisture, 
and they then lose their strength. According to the invention, 
in order to prevent this occurring, the exposed surfaces of the 
cement which secures such parts are sprayed with a metal coat- 
ing, so that moisture can no longer enter into the cement. It 
has been found that of the metals that can be sprayed on to 
cement, zinc adheres most readily, and consequently also ensures 
the lasting closure of the cement portions. Zinc, however, is 
itself gradually attacked by atmospheric agencies. Accordingto 
the invention, the zine is therefore provided with a sprayed 
coating of a weather-resistant metal, such as copper, which 
itself would not adhere so well to the cement. The zinc coat- 
ing may also be protected by a layer of varnish, which also does 
not adhere well to cement.— March Ist, 1934. 

406,390. September 13th, 1932.—ContTact-MakING DEvIcEs’ 
British ulated Cables, Ltd., of Prescot, Lancashire, 
and George Hinde Nisbett, of Huyton Hey House, Huyton, 
Lancashire. 

The device described in this specification is for making elec- 
trical contact with a member immersed in a liquid. It may, 
for instance, be used with the anode or cathode in an eléctro- 
lytic process. In such cases it is frequently desirable to avoid 
immersion of the contact member in the liquid: for the purpose 
of preventing deposition on or attrition of this member, or the 
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production of other local disturbance of the operating condi- 
tions. In such cases, in accordance with the invention, the 
surface of the liquid is depressed locally by means of a blast 
or blasts of air, or other gas, so as to expose a portion of the 
immersion member, and permit contact to be made therewith 
without immersion of-the contact-making member. In this 
way « local lowering of the level of the surface of the liquid 





below the general level existing elsewhere is produced, and 
in this depression the contact-making member is inserted. 
In the example of the invention shown, the wire cathode A 
is moved longitudinally through the tank B. The anode C is 
stationary in the tank, and is connected up to the electric circuit. 
The cathode A passes through slots in the end walls of the tank 
B. The electrolyte is maintained at the level indicated by the 
line D in the tank by means of the circulating pump E. The 
electrolyte overflows from the tank through the slots in the end 
and is received in the overflow trough F. From this it is taken 
by the pump and sent back to the tank by way of the pipe G. 
The member for making contact with the cathode is shown as 
a roller H carried on an arm J, which is connected with the 
electric current. This roller H is pressed on the upper surface 
of the cathode wire at a place where the electrolyte does not 
cover this wire. The uncovering is obtained by the use of two 
nozzles K directed downwards and towards each other, so that 
blasts of air sent through them meet in the contact region 
and produce a depression L in the surface of the electrolyte.— 
March 1st, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 
Inst. oF ELecTRicAL ENGINEERS: LONDON STUDENTs. 
Meeting cancelled. 

Inst. oF ELECTRICAL ENGINEERS: N. Eastern STUDENTS.— 
In Cinema of North-Eastern Electric Supply Company, Ltd., 
Carliol House, Newcastle-upor-Tyne. Annual general meeting. 
Papers, “‘ Outdoor Kiosk Equipment for Rural Area Supplies,’ 
Mr. J. H. Gibson; ‘‘ Electric Traction in Farming,’’ Mr. H. M. 
Wright. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. “ Plastic Moulding and Plant for their Pro- 
duction,” Mr. J. W. Clubley Armstrong and Mr. W. Owen- 
Griffiths. 7 p.m. 

Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
“Craft of Making Hand-made Paper for Drawing,’ Mr. J. B. 
Green. 7.30 p.m. 

Soc. or CHeMIcat INpustry : YORKSHIRE SECTION.—Queen’s 
Hotel, Leeds. Conference on Air Conditioning and an Exhibition 
of Apparatus. Opening 3 p.m. Papers, “ Recent Work in 
Hygrometry,” Dr. Ezer Griffiths, 4 p.m.: “‘ Air Conditioning in 
Industry: A Review of Possible Developments,’ Dr. M. C. 
Marsh, 4.45 p.m.: “The Use of Conditioned Air in Food Manu- 
facture,” Dr. L. H. Lampitt, 6.30 p.m. Informal dinner, 7.15 
p.m. Discussion of papers, 8.15 p.m. 


SaTuRDAY, APRIL 7TH. 
Inst. or Crvin ENGINEERS.—Students’ afternoon visit to the 


| West Middlesex sewerage and sewage disposal works at Mogden. 


Inst. oF STRUCTURAL ENGrINeeRS: Soutu - WESTERN 
Counties Brancu.—At the Atheneum, George-street, Ply- 
mouth. Annual general meeting. 7 p.m. 

MONDAY, APRIL 9TH. 

CHARTERED SuRvVeEYORS’ Inst.—12, Great 
S.W.1. Meeting. 8 p.m. 

ENGINEERS’ GERMAN CrroLe.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘Die Elektrische Ober- 
leitungs-Omnibus-Anlage Idar-Tiefenstein’’ (The Electric 
Trolly-bus System with Overhead Transmission at Idar- 
Tiefenstein), illustrated with lantern slides and kinema films, 
Herr Direktor Arthur Schiffer, of the Rheinisch-Westfalisches 
Elektrizitatewerk A.-G., Essen. 6 p.m. 

Inst. or Srrucrurat Encineers.—At L.C.C. South-East 
London Technical Inst., Lewisham High-road, 8.E.4. Cine- 
matograph film on “ Welding.’”’ 7.30 p.m. 

Soc. or Enarveers.—In the Apartments of the Geological 
Soc., Burlington House, W. ‘“* Review of the Present Methods 
of Sewage Disposal,” Mr. H.C. H. Shenton. 6 p.m. 


Tuespay, Aprin lOrH. 

IntumMiInaTING ENGrneertING Soc.—-At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. “* Art and Practice of Garden 
Illumination,” Mr. Justus Eck. 6.30 for 7 p.m. 

Inst. or AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. ‘‘ Theory and Design of Lami- 
nated Springs,” Dr. H.S. Rowell. 7.45 p.m. 

Inst. oF CIvi. ENGINEERS.—Great George-street, S.W.1. 
Discussion, *‘ Sydney Harbour Bridge : Design of Structure and 
Foundations,’ Mr. R. Freeman; “Sydney Harbour Bridge : 
Manufacture of the Structural Steelwork and Erection of the 
Bridge,” Mr. R. Freeman and Mr. L. Ennis ; “ Sydney Harbour 
Bridge: Calculations for the Steel Superstructure,” Mr. J. F. 
Pain and Mr. G. Roberts; and “‘ Sydney Harbour Bridge and 
Approaches,” Dr. J. J. C. Bradfield. 6 p.m. 

Inst. or Eteotrricat ENGINEERS: ScoTTisH CENTRE.— 
39, Elmbank-crescent, Glasgow, C.2. Annual general meeting. 
** Research in the British Post Office,” Captain B. S. Cohen. 
7.30 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Tides and Tidal Pheno- 
mena,” Mr. A.C. Gardner. 7.30 p.m. 

Inst. of Marine Enorveers.—85/88, The Minories, E.C.3. 
** Some Observations on Heavy-oil Engines and Fuel,” Mr. L. 
J. Le Mesurier and Mr. R. Stansfield. 6 p.m. 

Inst. oF PETROLEUM TECHNOLOGISTS.—At the House of the 
Royal Soc. of Arts, John-street, Adelphi, W.C.2. ‘‘ The Survey- 
ing of Deep Bore-holes, with Special Reference to Some Work 
Recently Performed in Burma with the Martienssen Equip- 
ment,’ Captain W..E. Bruges. 5.30 p.m. 

Inst. or Sanirary Enorneers.—Caxton Hall, Westminster, 
S.W.1. ‘The Design of Sewage Treatment Works in the 
United States of America,” Mr. John T. Calvert. 6 p.m. 

TUESDAY AND WEDNESDAY, ApRIL 10TH AND ILI1TH. 

Inst. oF StructuraL Enoinerers.—At L.C.C. South-East 
London Technical Inst., Lewisham High-road, 8.&.4. Demon- 
stration of Welding. 7.30 p.m. each evening. 


Wepnespay, Apkit 11TH. 

Inst. oF Civit ENGINEERS: STUDENTs.—Great George- 
street, S.W.1. “‘ Models and Moments in Rigid Frames,” Mr. 
A. C. Buck. 6.30 p.m. 

Inst. or ExeotricaL ENGINEERS: WIRELEss SEOTION.— 
Savoy-place, Victoria Embankment, W.C.2. ‘‘ Principles of 
Audio-frequency Wire Broadcasting,” Mr. P. P. Eckersley. 
6 p.m. 

Inst. OF FUEL.—Meeting postponed. 

Inst. of STRucTURAL ENGINEERS: LANCASHIRE AND 
CHESHIRE Brancou.—At College of Technology, Manchester. 
Annual business meeting. 7 p.m. 


George-street, 





Tuurspay, Apri 12TH. 

Inst. or Crvin ENGINEERS: BIRMINGHAM AND Districr 
Assoc.—At James Watt Memorial Inst., Birmingham. “The 
Maintenance of a Railway Engineering Division,’ Mr. H. 8. B. 
Whitley. 6 p.m. 

Inst. OF EteocrricaL ENGINngEERS.—Savoy-place, Victoria 
Embankment, W.C.2. ‘‘ Application of a Gas-cooled Are to 
Current Conversion, with special reference to the Marx Type 
Rectifier,’ Dr. W. G. Thompson. 6 p.m. 

Inst. or Locomotive ENnGtneers.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Modern Machine Tools as 
Applied to Locomotive Shops,” Mr, T. N. Woof. 6 p.m. 

Inst. oF Marnuve Enaineers: JuNion SECTION,—85/88, 
The Minories, E.C.3. ‘‘ Marine Ventilation,” Mr. J. Calderwood. 
7 p.m. 

Inst. of Metats: Lonpon Looat Szcrion.—In Rooms of 
Soc. of Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 
8.W.1. Annual general meeting. Open discussion on “ Melting 
Methods.” 7.30 p.m. 

Inst. cr SrrvcturaL Enarnerers.—10, Upper Belgrave. 
street, S.W.1. ‘ Lightweight Concrete Construction,” Mr. J. 
Singleton-Green. 6.30 p.m. 

Royat AERONAUTICAL Soc.—Meeting postponed. 

THurspay, Apri 12TH, To SaturpAy, Apri 1 tru. 

Farapay Soc.—Exeter College, Oxford. General discussion 
on “‘ The Determination and Interpretation of Dipole Moments. 
General introduction by Professor Debye. Particulais of the 
meeting from the Honorary Secretary, Mr. G. 8. W. Marlow, 
Faraday Society, 13, South-square, Gray’s Inn, W.C.1. 

Fripay, Aprit 13rs. 

AssociaTION OF Ex-SreMENS MeEN.—Gatti’s Restaurant. 
King William-street, W.C.2. Smoking concert. Particulars 
from the Hon. Secretary, Mr. J. Snow Huddleston, Dagenham 
Dock, Essex. 

Inst. OF ELECTRICAL ENGINEERS : 
Section. — Savoy-place, W.C.2. 
Problems Relating to, Bottom Bearings o 
Mr. G. F. Shotter. 7 p.m. 

Inst. or ENGINEERS-IN-CHARGE.—In King’s Hall, Holborn 
Restaurant, W.C.1. Annual dinner. Reception, 6 p.m.; 
dinner, 6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“* Scheelite : Its Occurrence and Notes on Treatment of Ores,’ 
Mr. Alan G. Reid, of New Zealand ; Mr. Leslie Turner will read 
the paper. 7.30 p.m. 

Ramtway Cius.—57, Fetter-lane, E.C.4. ‘The London, 
Chatham and Dover Railway,’’ Mr. C. N. Anderson. 7.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. “ Indian 
Meteorology,” Mr. J. H. Simpson. 4.30 p.m. 

Monpay, Apri 167TH. 

Inst. or Strucrurat ENGINeERS.—10, Upper Belgrave 
street, S.W.1. Meeting of junior members. 6.45 p.m. 

Inst. oF StrucrurRaAL ENGINEERS: S. WALES AND Mon 
MOUTHSHIRE Brancu.—At South Wales Inst. of Engineers, 
Cardiff. Students’ Competition Prize Paper. 7 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Thomas 
Gray Lectures. ‘‘ Gyroscopes,” Prof. J. G. Gray. 8 p.m. 

SterHEeNsoN Locomotive Soc.: Scorrisn CENTRE.—Visit 
to Cowlairs Works and Eastfield Running Shed, L.N.E. Rail 
way. 10.30 a.m. 


METER AND INSTRUMENT 
* raps [ote with, and 
Electricity Meters, 


Tugspay, Aprit 17TH. 

Inst. or Srrucrurat Encrineers.—10, Upper Belgrave 
street, S.W.1. Lecture, “‘ Welding,” Mr. C. Helsby. 6.30 p.m 
WepnNespay, Apri, I8TH. 

Inst. or CHEMICAL ENGINEERS.—Joint meeting with Inst 
of Fuel and Chemical Engineering Group. In Rooms of Chemical 
Soc., Burlington House, W.1. ‘‘ Economic Generation of Steam 
in Chemical Works,” Messrs. F. H. Preece and B. Samuels ; 
“Economic Usage of Steam in Chemical Works,’ Mr. W. F. 

Carey. 6 p.m. 

Inst. oF Civit ENGINEERS.—Great George-street, 8.W.1. 
Informal meeting. Discussion, “‘ Development of the Use ot 
Crude Oil in Place of Petrol Spirits for Power Production,’ 
Mr. A. E. L. Chorlton. 6 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
sation of Coal,’ Mr. W. R. Gordon. 8 p.m. 

Tuurspay, APRIL 19TH. 
SrrucruraL EnGineers.—10, Upper Belgrave 
street, S.W.1. ‘‘The Surface of the Earth as a Material o! 
Construction,” Mr. H. H. Leys. 6.30 p.m. 

Inst. or STRUCTURAL ENGINEERS: YORKSHIRE BRANCH. 
Hotel Metropole, Leeds. Annual general meeting. Paper, 
“ Surface Treatment of Concrete,” Mr. N. B. Liversedge. 7 p.m. 

Royat AgronauticaL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ The Houston-Mount Everest Exped. 
tion,’’ Air Commodore P. F. M. Fellowes. 6.30 p.m. 

Fripay, Aprit 20TH. 

Inst. OF SrRucTuRAL ENGINEERs.—10, —_ Belgrave- 
street, S.W.1. Lecture, ‘“ Welding,” Mr. A. Ramsay Moon. 
6.30 p.m. 

Inst. or StRucTuRAL ENGINEERS: WESTERN COUNTIES 
Branou.-—At Merchant Venturers’ Technical College, Bristol. 
“Structural Engineering in relation to Architecture,” Mr. J. H. 
Hollier. 7.15 p.m. 


* Utili 


INsT. OF 


Saturpay, APRIL 21sT. 
STEPHENSON LocomoTIvE Soo.—Visit to Oxford and Didcot 
Running Sheds, G.W. Railway. Leave Paddington 1.45 p.m. 








British StupeNTs’ Betcian Tour.—The first educational 
tour to be arranged by the Institute of Metals for its student 
members begins next week. On Sunday morning, April 8th, a 

arty of over forty young men will leave Victoria Station, 

Leoten en route for Belgium. The party will spend April 9th 
and 10th in Liége and district visiting, inter alia, the works of 
Ste. Ame. John Cockerill, Ste. Ame. d’Ougrée, Marihaye, Ste. 
Ame. des Mines et Fonderies de Zinc de la Vieille-Montagne 
and Fabrique Nationale d’Armes de Guerre. In the evening 
of April 10th the students will travel to Charleroi, and on the 
next day visits will be paid to Ateliers de Constructions Elec- 
triques de Charleroi and Ste. Ame. des Laminoirs, Hauts 
Fourneaux, Forges, Fonderies et Usines de la Providence. On 
April 12th the party is due to leave Charleroi for Brussels, where 
the day will be spent in seeing the Belgian capital and in visit- 
ing the University. Leaving Brussels on the following morning, 
the young men will travel to Bruges, spending the night there 
and departing on April 14th for London. As the cost per head 
to the students pessnintine is only £6 10s., it is not surprising 
that so many young metallurgists, at the peginning of their 
rofessional careers, have taken advantage of the tour that the 

nstitute of Metals, with the co-operation of the National Union 

of Students, has arranged. The large participation in the tour 
has been most encouraging to the Council, and it is expected 
tut visits to other industrial centres on the Continent will be 
at a later date. Students desirous of participating in 

future tours should communicate with Mr. G. Shaw Scott, 
M.Sce., secretary of the Institute of Metals, 36, Victoria-street, 


London, 8.W.1. 
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A Seven-Day Journal 
dastinithintens: 
The Road. 

DURING the week it was intimated that the Minister 
of Transport had invited local authorities to colla- 
borate with him in the experimental institution of a 
number of pedestrian crossing places in London. 
Special marks and warning signs for these places have 
been designed. Opposition to the new Road Traffic 
Bill also gathered force, and adverse criticism has been 
directed at the Bill from many angles. As was, we 
imagine, generally expected, the motoring organisa- 
tions, among which are numbered the Automobile 
Association, the Royal Automobile Club, and the 
Society of Motor Manufacturers and Traders, are 
attacking the proposals for the imposition of a 
30 m.p.h. speed limit in built-up areas and of a driving 
test for all new applicants for licences. They will 
strive to show that the arguments that applied against 
the old 20 m.p.h. limit are equally applicable to the 
new suggestion. Many manufacturers, it is said, 
regard many of the provisions of the Bill as bad and 
believe that if they become law they would constitute 
a set-back to motoring development. Further 
adverse comment has been brought forward by the 
omission from the Bill of certain matters of import- 
ance. It is, for instance, pointed out that there is 
nothing in the Bill which would ensure that safer road 
surfacing materials should be used. Considerable 
criticism has also been aroused by the further increase 
in the number of possible offences under the pro- 
visions of the Bill. Mr. Oliver Stanley piloted the 
Bill through its second reading in the House of 
Commons last Tuesday. Nearly every speaker urged 
that something must be done, and criticism was 
mainly concentrated upon the 30 miles per hour speed 
limit provision, which one speaker referred to as 
‘* panic legislation.”’ The provision of special crossing 
places for pedestrians appeared to meet with general 
approval. 


The Late Mr. A. W. Nesbitt. 


WE regret to have to record the death at his home, 
The Laverocks, at Peacehaven, Sussex, on Wednes- 
day, April 4th, of Mr. Alexander Walter Nesbitt, late 
of Yarrow and Co., Ltd., Scotstoun, Glasgow. Mr. 
Nesbitt, who was in his ninety-third year, was a 
fellow school boy in London and a life-long friend of 
Sir Alfred Yarrow, and was associated with Yarrow 
and Co. practically from the date of the foundation 
of the firm on the Thames in 1866. Throughout the 
Thames period, and also when in 1906 the business 
was transferred to the Clyde, Mr. Nesbitt took an 
active interest in its shipbuilding and engineering 
activities. He retired to Peacehaven in 1921. As 
@ young man he spent several! years as a sea-going 
engineer, which gave him very useful experience for 
his later position of engineering manager with Yarrow 
and Co. in the early days of the firm. His technical 
ability was exceptional, and to the end he retained 
a keen interest in the latest engineering develop- 
ments. He was a man of considerable erudition, and 
his linguistic ability almost rivalled his gifts as an 
engineer. Like Sir Alfred, he took the keenest interest 
in all that related to the education and welfare of the 
younger men in his profession, and many engineers 
who have received their training with Yarrow and 
Co. will learn with regret of his death, as well as those 
who were called upon to visit the yard and perchance 
were brought in contact with Mr. Nesbitt, and, as 
often as not, learned something of his charm of per- 
sonality, both in the works and afterwards at the 
luncheon table. 


The New Cunarder. 


SINCE last week further workmen have been engaged 
on the new Cunarder “ No. 534,” now under construc- 
tion at John Brown’s yard at Clydebank, including a 
night shift of riveters. The Clyde Navigation Trust 
is considering the dredging of the river in order to 
prepare for an autumn launch. In the course of a 
paper on “ The State and Shipping,” which was read 
before the Institute of Transport on Monday last, 
Sir Archibald Hurd, while denouncing “ subsidies 
run riot,” abroad, paid a tribute to the action of the 
British Government in lending money to the new 
Cunard White Star merger. By lending the money, 
which was not obtainable through the usual financial 
channels, owing to developments beyond the control 
of either of the companies concerned, the Government 
had brought about a fusion of interests between the 
North Atlantic services of the two great British com- 
panies, a matter of real national importance, and it 
had enabled the new merger company to pursue the 
construction policy adopted by the Cunard company 
with ample financial resources. The new ship or 
ships would, Sir Archibald pointed out, not add to the 
gross amount of tonnage afloat, but would replace 
tonnage which is too old for further service. But for 
the new Cunarder, British prestige on all the seven 
seas would have received probably its death blow. 
Referring to possible British measures to better the 
general shipping position, Sir Archibald said that the 


majority of British shipowners were averse to State 
aid until every other measure had been taken to cure 
the disease. But it might be necessary to meet sub- 
sidy with subsidy, and in that event the subsidy 
should be a large one—so large as to make other sub- 
sidies ineffective, and thus pave the way to a return 
to the well-tried principle of the economic freedom of 
the seas. Timid measures were always a failure. 


Waterloo Bridge. 


In a letter to The Times on Monday last, April 9th, 
the Chairman of the Port of London Authority, Lord 
Ritchie, set forth the attitude of the Port Authority 
towards the question of Waterloo Bridge. He said 
that when, in February, 1933, the Port Authority 
was notified of the intention of the London County 
Council to recondition and to corbel-out the bridge, 
it expressed its disappointment that a decision had 
been taken which did not replace the existing bridge 
with one of a design more favourable to navigation. 
That disappointment was deepened when the plans 
were seen. The Port Authority was still of opinion 
that the ideal solution of the matter would be a 
suspension bridge. If such a bridge was, however, 
not feasible, then any other form of bridge should 
not have more than five arches, and the springers of 
the arches should be kept as high as possible. River 
users, Lord Ritchie pointed out, had borne with 
patience for about ten years the great inconvenience 
caused to them by temporary works at the bridge. 
The delay in deciding definitely upon the fate of the 
structure was becoming intolerable, and the Port 
Authority trusted that a new bridge would be con- 
structed with the least possible delay. Interest has 
also been recently revived in the Charing Cross Bridge 
scheme, owing to the announcement that the Ecclesi- 
astical Commissioners intend to deal with slum pro- 
perty around Waterloo Station, and that the London 
County Council will probably again raise the question 
of the Charing Cross Bridge scheme. 


Emergency Water Supply Legislation. 


In the House of Commons on Monday evening, 
April 9th, the Prime Minister announced that the 
Government would shortly introduce another Bill to 
deal with the growing shortage of water in the country. 
It will be a short emergency measure for six months 
only and will embody, we are given to understand, 
the following four main provisions :—(1) It will 
relieve local authorities of the obligation they are at 
present under to send down “ compensation ” water. 
This water under the Bill may be diverted to domestic 
use. (2) Local authorities under the new Bill will be 
enabled to develop their water resources without 
promoting private Bills in Parliament. They will be 
able to secure powers to do so direct from the 
Minister of Health. (3) Under the Bill certain dis- 
abilities which at present prevent a local authority 
from supplying an area other than its own will be 
suspended. This provision is apparently designed 
to assist pooling of water supplies. (4) Local autho- 
rities will also be enabled to obtain direct powers 
from the Minister for acquiring and developing water 
supplies on private land. The Bill will involve no 
expenditure of public money, it being simply an 
enabling measure which, should the present drought 
continue through the summer, will put the local 
authorities into a position to prepare against any 
contingency which might arise. It may be recalled 
that the Government recently passed a Bill under 
which it will contribute £1,000,000 to help rural 
authorities to develop their water supply schemes. 


Welding in Shipyards. 


On Wednesday, April 4th, some trouble occurred 
in the Wallsend Shipyard of Swan, Hunter and 
Wigham Richardson, Ltd., following the introduction 


| of the new rates for ship welders fixed by the Ship- 


building Employers’ Federation. Some forty welders, 
members of the Boilermakers’ Society, who had 
refused to work on piecework, ceased work because 
it was stated that the new rates meant a reduction 
of 9s. per week; the men are mainly employed on 
Admiralty work. A few men at the Dumbarton Yard 
of William Denny and Bros., Ltd., also stopped work, 
and similar action took place at the yard of Yarrow 
and Co., Ltd., of Scotstoun. So far there has been no 
serious extension of the dispute, and altogether only 


a few dozen men are involved. As the work in ques- 
tion is mainly Admiralty work, and it is well known 


that very satisfactory systems of welding practice 


are in operation in the principal Royal Dockyards, 
there appears to be little reason to think that the 
stoppage will be of very long duration, and it is 
expected that some minor adjustment may be effected. 
The general position as it affects the industry is set 
out in one of to-day’s leading articles. 


The Thames Conservancy Board. 


Art the annual meeting of the Thames Conservancy 


Board, held in London on Monday, April 9th, 
Lord Desborough was re-elected chairman for the 
thirtieth year in succession. 
speech he said that there was no doubt that the 
work of the Board would be largely increased in the 
future. 


In the course of a 


It would take under its control 500 miles of 





policy of meeting subsidy with subsidy did not stand 
first in the programme, for the simple reason that the 


tributaries, in addition to 136 miles of the river now 
under its jurisdiction. 


The problem which con- 


fronted the Board was to preserve the water within 
its area in times of drought, and to get an efficient 
discharge in times of flood. The year ended March 
3lst, 1934, was the driest ever experienced by the 
Board, and the present reports from the tributary 
areas were not very encouraging. The flow of the 
Thames measured at Teddington on that day was 
at the rate of approximately 600,000,000 gallons a 
day, compared with the average for April of 
1,404,000,000 gallons. The Thames Valley standard 
average rainfall was 28-2in., but in the last twelve © 
months it was only 18-6in. The deficiency of 9-6in. 
was equivalent to 533,000,000,000 gallons, or 
2,360,000,000 tons, which was represented by a river 
6420 miles long with a width of 250ft. and a depth of 
10ft. These conditions had to be faced, said Lord 
Desborough, and if there was as dry a summer as 
last year then the position of the whole country with 
regard to its water supply would be a very serious one. 


The Manufacture of Building Bricks. 


In a report of the Building Research Board of the 
Department of Scientific and Industrial Research, 
just issued, an interesting account is given of the 
place of the sand-lime brick in modern building 
operations. Bricks made of siliceous sand and siaked 
lime, moistened and moulded under pressure and 
hardened by exposure to steam, were patented in this 
country as long ago as 1866, but their manufacture 
on a commercial scale was not developed until a much 
later date ; indeed, such bricks were first made in 
Germany in 1898. The German output is now about 
one thousand million a year, that of America about 
three hundred and twenty million, while the outputs 
of Great Britain and Switzerland are only of the order 
of a hundred million a year. Although we possess 
good brick clay deposits, our siliceous sand deposits 
are also extensive and sand-lime bricks are now often 
preferred to other bricks on account of their light 
colour, good reflecting qualities, and the possibility 
of colouring them. The report points out that other 
types of similar brick, incorporating waste products 
such as slag, destructor clinker, furnace ashes, and 
tile waste, can be manufactured by a like process. 
Dr. Stradling, the Director of Building Research, in 
the preface to the report, emphasises, however, that 
poor manufacture may ruin the reputation of the 
whole industry and that a recently issued British 
Standard Specification constitutes a safeguard alike 
to the maker and the user if its requirements are 
observed. 


The Late Oscar von Miller. 


Iv is with very great regret that we have to record 
the death in Munich of Oscar von Miller, a pioneer 
worker in the introduction of electric lighting and 
power transmission in Germany, and the creator 
of the Deutsche Museum in Munich. Oscar von 
Miller was the tenth son of the late Ferdinand 
von Miller, a founder in bronze, and was born at the 
Royal Foundry in Munich on May 7th, 1855. He 
was thus in his seventy-eighth year. Few men have 
enjoyed a richer and fuller life and have witnessed 
such an advance in technical science. In his early 
days in Bavaria, and in his visits to Paris, Vienna, 
and the United States, young Miller worked with 
such leaders as Edison, Werner von Siemens, Emil 
Rathenau, and Marsel de Prey. From the early 
beginnings electric power stations steadily advanced, 
and before his death he lived to see the huge water 
turbines of the Walchensee and Bayernwerk station, 
and then incorporation of those stations in a national 
electricity scheme. As the founder and builder of 
the great technical Museum in Munich, he will long 
be remembered. He took a leading part in the World 
Power Conference held in Berlin in 1930. The story 
of his life is told in his own words in a memorial 
volume published by. Bruckmann, of Munich, in 
March, 1932, to mark the opening of the Museum 
Library. It was edited by his son, Walter von Miller, 
and Professor Dr. Conrad Matchoss contributed an 
introduction. 


An International Train Disaster. 


Two railway and Post Office employees were killed 
and fourteen persons injured in a serious accident 
which took place at Oftering, near Linz, in Austria, 
early on Tuesday morning, when the Vienna-Paris 
express was derailed. The disaster was, it is believed, 
directly caused by train-wreckers, as there is evidence 
that rails had been removed. The express left 
Vienna at 11 o’clock with carriages for Munich 
and Paris, and the locomotive was derailed shortly 
after 2.30 a.m., just outside Oftering station, and 
pulled after it the luggage and mail vans, which 
were turned over on their sides, causing the death 
of the fireman of the train and a Post Office employee. 
By chance the couplings between the last. mail van 
and the passenger and Pullman coaches broke, and 
although the main part of the train was derailed, it 
remained upright, nothing more than a severe jolting 
being suffered by the passengers. Official inquiries 
are being made, as two unsuccessful attempts were 
made last year to wreck trains at the same spot. 
Despite the offer of a high reward, no trace so far 
of the would-be wreckers has been discovered. As 
the lines were torn up by the accident for some 100 





yards, traffic was delayed for several hours. 
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Fic. 104—Two 8500 -KW 1500 R.P.M. PARSONS TURBO-ALTERNATORS AND CONDENSING PLANT 


The Development of the Parsons 
Steam Turbine. 


No. 


XV. 


(Continued from page 347, April 6th.) 


THE ELIMINATION oF Dummy PIsTons. 


N the year 1914 a turbo-alternator was built for 

the Marley Hill Coke Works of John Bowes and 
Partners, Ltd., and though the machine was a small 
one, developing only 600 kW at 3600 revolutions 
per minute and running with the very low steam 
pressure of 90 lb. per square inch, it was remarkable 
on account of the manner in.which the axial thrust 
of the steam was taken care of. No dummy pistons 
at all were provided for this purpose, the whole of 
the end pressure of the spindle being carried on a 
single thrust bearing of the pivoted pad type. The 
thrust block worked with a pressure of 455 lb. per 
square inch on the pads at a mean linear speed of 
73ft. per second, the total thrust amounting to 
7110 lb. The pads were pivoted centrally, not 
excentrically, as in the well-known Michell thrust 
block. The thrust block with centrally pivoted pads 
devised by Sir Charles Parsons, so as to be rever- 
sible, as in marine work, was not new at the 
time, for it was first fitted to the St. Helens 
turbine, built in 1912 and described already in 
our issue of March 30th. But in that machine, 
and in most of those which followed, very little 
responsibility was placed on the thrust block beyond 
the axial location of the rotor, almost the entire 
end pressure of the steam being balanced by dummy 
pistons. In the Marley Hill turbine, on the other 
hand, there was nothing but the single thrust block 
to take the entire axial pressure. As a precautionary 
measure in case the thrust block gave out, which 
would result in the turbine rotor immediately 
moving towards the exhaust and consequently the 
stripping of the blading, a stop was fitted at the 
exhaust end with which the rotor would first come 
into contact, and by the noise emitted give warning 
that movement had taken place. Fig. 105 shows a 
section through the H.P. end of the turbine. The 
turbine was provided in its initial stages with end- 





tightened blading, and its rotor was carried in 
tubular bearings, the innermost tubes being lined 
with white metal. Tubular bearings were given up 
finally about the year 1918, except for blowers and 
compressors in which machines they were employed 
up to about 1928. 

The alternator, which was designed to generate 
three-phase current at 2350 volts and 50 cycles, 








“THe Encineen”’ 


Fic. 105—H.P. END OF MARLEY HILL TURBINE 


followed the standard construction for machines of 
that period. The casing of the stator was made of 
cast iron, the core being built up of laminations of 
Lohys plate. The end sections of the core were set 
back in steps, a practice adopted to prevent the 
edges of the metal from fraying and injuring the 
insulation. The conductors were insulated with 
leatheroid and micanite, with mica strips between 





. 


adjacent conductors. The end windings were 
arranged in two banks; with wood packings as 
supports between the banks, and also on the outside, 
the packings being held by earthed brass clamps. 
The ventilation of the machine was effected by fans 
attached to the rotor. 


REVERSION TO THE SINGLE-CYLINDER TyPE. 


Since the two 6250-kW single-cylinder turbines 
were built for the Sydney Ultimo Power Station in 
1908 the practice had been to employ the two- 
cylinder tandem type of machine for all large units. 
In 1915, however, a return to the single-cylinder 
design was made in the case of a notable machine 
constructed in that year for the Neepsend Station of 
the Sheffield Corporation. The unit in question had 
@ maximum continuous rating of 8500 kW and it 
developed this power at 1500 r.p.m., or twice the 
speed of the Sydney machines. A second unit was 
installed in 1916, and the two sets are shown in 
position in Fig. 104. They were considered at the 
time to represent the limit of possible size in single- 
cylinder construction, but so rapid was the progress 
in design that only in the following year a single- 
cylinder unit of 15,000 kW maximum capacity at 
1500 r.p.m. was being built for Bradford Corporation. 

The Sheffield machines, of which a section is repro- 
duced in Fig. 106, were noteworthy on account of the 
construction of the turbine rotors. In order to avoid 
the use of an immense hollow forging, such as was 
employed in the Sydney machines, the rotor was made 
solid, the necessary diameter at the low-pressure end 
being obtained by shrinking a number of steel wheels 
on to the forging. The design followed closely the con- 
struction of the low-pressure rotors of the Melbourne 
machines illustrated-in Fig. 89 (March 30th) to such an 
extent that the pattern for the single exhaust ends 
was again used for the Sheffield turbine exhausts. 
By comparing the section of the Melbourne turbines 
with that of the Sheffield turbine the essential 
similiarity will be obvious. The same stout propor- 
tions of the wheels will be remarked, as well as 
the practice of butting them together both at hubs 
and rims as a further safeguard against vibration. 
The greatest diameter of the finished forging was 
40in., but by the addition of the wheels at the low- 
pressure end the effective rotor diameter was 
increased to 60in. 

The blading is interesting as showing a partial 
approach to the conical type, giving a continuously 
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increasing area for the steam flow towards the low- 
pressure end. The principle was, however, abandoned 
for the last four pairs of blade rows, just where it was 
really most needed. It was at that time the practice 
to terminate the last few rows of blades with the same 
blade height, and to use blades provided with 
increasing outlet angles. In the Sheffield design the 
last four pairs were made with a blade height of Qin. 
on the rotor diameter of 60in. The first of these 
pairs had the normal opening of 0-35 of the 
annular area; the secund had an opening of 0-5, 
the third an opening of 0-61, the last cylinder 
row 0-71 and the last rotor row 0:83. The blading, 
except at the low-pressure end, was of the end- 
tightened type, the value of which in permitting large 
powers to be safely and economically developed in a 


24'~ 9’Total Length 


axial force on the latter. This plunger controls the 
opening to another port leading to the space beneath 
the piston in the relay cylinder. The descent of the 
plunger allows oil under pressure to enter the relay 
cylinder, raising the piston against the action of a 
spring, and so opening the steam throttle valve to the 
spindle of which the relay piston is fixed. Conversely, 
a rise of the plunger allows oil to escape from beneath 
the relay piston, when the throttle valve is closed by 
the action of the spring. The position of the plunger 
and its rise and fall are controlled by the centrifugal 
speed control governor of the turbine, which therefore 
determines the greater or less opening of the throttle 
valve. 

From the principle of the oil relay it will be evident 
that so long as the plunger is above its mid-position 
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single cylinder was already fully appreciated. The 
ample clearances over the blade tips permitted large 
temperature difference to exist in the cylinder without 
risk of trouble from distortion, whilst the adjustability 
of the working clearances in the axial direction 
enabled blade leakage to be reduced to a minimum 
without danger of contact. It is indeed principally 
due to the use of end-tightened ‘blading that it was 
subsequently found possible to build reliable and 
efficient single-cylinder machines up to a capacity of 
20,000 kW and over, when other makers of reaction 
turbines thought it necessary to employ as many as 
three cylinders for the same output and efficiency. 

The axial pressure on the rotor of the Sheffield 
turbine was partly counterbalanced by three dummy 
pistons, the residual pressure, due to the low-pressure 
dummy being made of less than normal diameter, 
being taken by a double-acting thrust block of the 
pivoted pad type. This was a very early instance of 
the use of this kind of thrust block in turbine work. 
The block, moreover, also had the important function 
of accurately locating the rotor and providing means 
for the adjustment of the blade clearances. A further 
minor improvement consisted in leading away the oil 
from the thrust block by a pipe outside the top of the 
keep, so that the temperature could be felt at any 
time by the operator. The arrangement of the valve 
gear was also modified. In the previous large 
machines the overload valve had been situated in the 
steam chest, but for the Sheffield machines it will be 
noticed that the valve was incorporated in the cylinder 
top. This change was brought about as a means of 
reducing the first cost of the machine, owing to the 
reduction in the size of the steam chest, which could 
be made of the two-pot construction. The governing 
of the turbine was effected by means of a steam- 
operated relay. This arrangement was altered in 
1917, when an oil-operated relay was substituted. 
The Sheffield turbine was therefore the first Parsons 
turbine to have oil relay governing. The steam relay, 
which dated from about 1890, had rendered excellent 
service, especially in its final form, but sometimes it 
had the objection of being noisy owing to the 
hissing of the escaping steam. Furthermore, the 
severity of modern steam conditions made its design 
more difficult. The increasing size of turbines, 
though calling for heavier valve gear, did not cause 
any difficulty, for the steam relay was exceedingly 
powerful, but higher steam pressures made the relay 
spring proportions impracticable, while, at the same 
time, higher steam temperature led to trouble with 
sticking and binding of the relay plunger in its bush. 
The plunger an@ bush were usually of Perkins 
metal. 

The steam relay nevertheless had its advocates 
amongst turbine users to the last owing to its 
excellent governing qualities in suitable conditions. 
In its final form a stainless iron relay plunger and 
Perkins metal bush were adopted. 

The system of oil relay governing adopted at 
Sheffield is illustrated in Fig. 107. A supply of oil 
under a pressure of 50 Ib. to 70 lb. per square inch is 
furnished by a pump of the gear wheel type driven 
from the turbine. This oil is led to a port in the chest 
of the oil relay, which is situated above the main 
steam chest of the turbine. From this port the oil 


the throttle valve will open to its fullest extent and 
similarly the valve will close entirely if the plunger 
remains below its mid-position. It follows that the 
plunger must always be returned to its mid-position 
after the throttle valve has been moved to meet any 
change of load on the turbine. This return of the 
plunger is effected by the governor valve itself by 
means of the floating lever def. The action is as 
follows :—In the event of an increase of load on the 
turbine the speed tends to fall and the consequent 
closing in of the governor weights has the effect of 
pulling down the end of the lever def by means of 
the rod a, the other end of the lever at f acting as a 
fulcrum. In consequence of this motion the relay 
plunger is lowered, admitting oil under the piston, and 
the throttle valve is opened. When the throttle 
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the throttle valve closes as well as the emergency 
valve. 

The governor valve itself is connected to the oil 
relay piston by means of the pair of side rods shown. 
This arrangement was adopted with the idea of pro- 
viding a certain amount of flexibility, thus lessening 
the liability to stick, which might occur in a rigid 
system in the event of small inaccuracy of alignment 
ofthe parts. Furthermore, the use of side rods did 
away with the necessity for a gland where a central 
piston rod would have to enter the bottom of the relay 
cylinder. These precautions were, however, found 
later to be unnecessary and were subsequently 
abandoned. 

A feature of the Sheffield turbines, for which, 
however, absolute priority cannot be claimed, was 
the provision of a separate steam turbine to drive 
the condenser auxiliaries in place of the electric 
motor commonly employed. Fig. 108 shows a general 
arrangement of the complete units, together with the 
condensing plant auxiliary apparatus. It will be 
seen that besides the pumps being driven by a steam 
turbine an alternative drive is provided in the form 
of an electric motor coupled by means of an extension 
to the slow-speed gear wheel. So far as is known, the 
first unit in which an auxiliary steam turbine was 
employed for the condenser auxiliaries was a 3000-kW 
turbo-generator supplied by Messrs. C. A. Parsons 
and Co. for the Norwich Corporation power station in 
1913. The auxiliary turbine was an impulse-reaction 
machine of 90 B.H.P., running at 6000 r.p.m. and 
driving the circulating pumps at 1250 r.p.m. by means 
of double helical reduction gearing. 

The alternators coupled to the Sheffield turbines 
generated three-phase current at 50 cycles and 
11,400 volts and developed their rated output of 
8500 kW at a power factor of 65 per cent. Their 
general construction was similar to that of the Marley 
Hill machine, referred to above. 


THE INTRODUCTION OF REGENERATIVE FEED HEATING 
AND CLOSED CrrcuIT ALTERNATOR VENTILATION. 


Although, as is only natural, the most spectacular 
developments in the history of turbime machinery 
have been in connection with the equipment of large 
public central stations, an almost equal interest 
attaches to many machines built for smaller plants. 
Pioneer work has been by no means confined to the 
most important installations, as is shown by the 
fact that the first three-phase turbo-alternator 
in the world was built for a colliery company, 
and the first use of end-tightened blading was 
made in a turbine for industrial purposes. In a 
similar way, the little-known Blaydon Burn waste 
heat station of the Priestman Power Company pro- 
vided the first example of one of the most important 
thermo-dynamic advances made in the use of steam 
plant. This consisted in the adoption in 1916 of a 
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valve lifts, however, the pin joint d becomes the 
fulcrum of the lever, so that the plunger is lifted with 
the valve and is therefore practically restored to its 
original position. In the event of a decrease of load 
the converse operations take place. 

The relay chest is fitted with a spring-loaded relief 
valve, through which oil constantly passes back to 
the tank from which the pump draws its supply. 
This arrangement facilitates the instant response of 
the relay gear to the slightest change in speed of the 
turbine. 

The oil relay system also lends itself to additional 
security in the event of overspeed of the turbine. *In 
such a case the usual runaway valve on the steam 
chest is tripped by the action of the emergency 
governor and is closed instantly by the spring pro- 
vided for the purpose. The operation of the tripping 
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turbine working on a definitely regenerative cycle 
in which the ‘temperature of the feed water was 
progressively raised by means of partially expanded 
steam tapped off from the turbine. The merits of 
this practice are shown by its universal adoption in 
power stations at the present day. In addition to 
the increase of efficiency it gives by turning to 
account the latent heat of the heating steam, it 
has the further practical advantage of reducing the 
volume of the steam which has to pass through the 
low-pressure blading, and diminishing the work 
required of the condenser. 

It will be remembered that in the 25,000 kW turbine 
constructed for Chicago in 1911, the condensate 
was arranged to pass through a series of tubes laid 
across the path of the exhaust steam as it entered 
the condenser. This may be regarded as the germ 


of the idea of regenerative feed heating, but such a 





mechanism is, however, arranged to relieve the oil 





passes to the centre of the relay plunger, exercising no 





pressure in the relay system at the same time, so that 





procedure was only useful when the condensate 
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was much cooler than it should ever have been,} had no dummy pistons at all, either on the high-| all at such a high speed of 5000 r.p.m., but. it 
according to modern ideas. The fuller understanding | pressure or on the low-pressure rotor. The whole| never gave any trouble when in service. Its 
of condensing plant, and, consequently, its more! of the end thrust of the steam was taken, in each! blading was end-tightened throughout. The low- 
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efficient design, completely removed any justification 
for the Chicago practice, which, indeed, was never 
repeated. 

Regenerative feed heating, however, was not the 
only feature of thermo-dynamic importance in the 
Blaydon Burn turbine. The principle of re-heating 
the steam after partial expansion was also adopted, 
and though this had already been put into practice 
at Carville, it was a decided novelty at the time. 
The mechanical design of the Blaydon Burn turbine 
was also highly interesting. As will be seen in 
Figs. 109 and 110, which show it in plan view and 
end elevation respectively, the unit consisted of 
two cylinders arranged side by side and driving a 
single alternator through gearing. The set had a 
rated capacity of 3000 kW. The high-pressure rotor 
ran at 5000 revolutions per minute, and the low- 
pressure rotor at 4200 revolutions per minute, the 
pinion of each being in gear with a central gear wheel 
from which the alternator was driven at 800 revolu- 
tions per minute. 

The turbine was designed to take steam at 190 Ib. 
gauge pressure, superheated to 600 deg. Fah. at the 
stop valve, and to exhaust into a 28in. vacuum. 
The steam left the high-pressure cylinder at a pressure 
of 23-5 lb. absolute and at a temperature of 281 deg. 
Fah., thus still carrying about 45 Fah. degrees of 
superheat. Of this steam 50001b. per hour were 
withdrawn for feed heating, the remainder returning 
to the boiler-room to be re-heated by waste gases 
up to a temperature of 400 deg. Fah. This steam 
was then brought back to the low-pressure cylinder, 
where, after expanding to a pressure of 4-0 lb. 
absolute, a further 2500 lb. per hour were extracted 
for use in the first stage feed heater. The remainder 
passed on to the condenser. By means of the two- 
stage feed heating, the condensate temperature was 
progressively raised to 234 deg. Fah. 

Reference to Fig. 109 will show that the turbine 
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case, by a double thrust bearing, each collar of which | pressure cylinder, as will be seen, was single-ended. 
carried a pressure of 9700 lb. These thrust bearings | Its centre portion Was made of manganese cast iron, 
were designed for a pressure of 308 lb. per square | as, owing to the steam being re-heated to 400 deg. 


inch and mean rubbing 
speed of 110ft. per second. 
In the Marley Hill tur- 
bine, constructed two years 
previously, dummy pistons 
had also been dispensed 
with, but in that case a 
single collar thrust bearing 
only had been substituted. 
The decision to divide 
the thrust between two 
collars, relying on good 
workmanship and fine 
adjustment to ensure that 
each block took its share, 
was quite as courageous 
in its way as the earlier 
experiment of placing the 
whole responsibility on a 
single collar thrust block. 
Which plan was preferable 
was never clearly estab- 
lished, as both designs 
worked satisfactorily. 

A steel casting was used 
for the centre of the high- 
pressure cylinder. The 
rotor of this cylinder had 
two diameters, 7jin. and 
1l?in. respectively, and 
measured 7ft. 6}in. be- 
tween centres of bearings. 
It looked so thin that one 
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engineer who saw it in the shops at Heaton Works| Fah. before entering the cylinder, it was thought 
called it ‘“‘a piece of bladed wire,” and much/| safer than cast iron of ordinary composition. 
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The alternator of the Blaydon Burn machine has 
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a claim to distinction as being the first alternator 
in England, and, so far as is known, the first in the 


world, to be ventilated on the closed air circuit 
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system with a gilled tube air cooler of the type now 
universal. The idea of the closed circuit system for 
the ventilating air is believed to have originated 
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MNHERE was a fair attendance at the afternoon 

meeting held on Thursday, March 22nd, and, after 
the presentation of the first two papers reported in 
our last issue, the Chairman, Sir Archibald Denny, 
called upon Mr. J. F. Allan to give a brief summary 
of the contents of his paper on “Scale Effect in 
Screw Propellers.” 


ScaLe Errect tN PROPELLERS. 


This paper somewhat appropriately embodies the 
results of experiments carried out in the Dumbarton 
Tank through the courtesy of Mr. Maurice E. Denny, 
while the author held the Sir William White Research 
Scholarship, under the supervision of Professor P. A. 
Hillhouse. Following on definitions and introductory 
remarks, the methods used to test the groups of blade 
element sections are described. The lift and drag 
coefficients obtained from these tests are plotted to 
a base of Reynolds number, the application of the 
results to propellers is discussed, and a comparison 
of the two types of section tested is made. The 
particulars and results of the group propeller tests are 
given, and the outstanding features are discussed in 
relation to the section tests. The paper concludes with 
a discussion of the ship and model comparison, and 
details are given of some typical tests made by Messrs. 
Denny. 


Discussion. 


Mr. G. 8. Baker, after pointing out that the term 
‘scale effect’ had had rather a bad name, because of 
the tendency to attribute to it results which could not 
be explained otherwise, expressed the view that there 
were two things in which scale effect was concerned ; 
one was the skin friction, and the effect of scale on 
skin friction was that, as the Reynolds number 
increased, the drag should and must diminish. Mr. 
Allan, however, was not showing just that simple 
scale effect. Of the two propellers Mr. Allan had used, 
one was an ordinary elliptical bladed propeller, and 
the other was a very special one, with an unusually 
wide edge to the tip of the blade. Recent work had 
shown that, for minimum tip loss, i.e., minimum 
induced drag on an aerofoil, the width of the tip 
should be about 30 per cent. of the width of the inner 
part of the blade. Tip loss was partly concerned with 
eddy making, which would be concerned with scale 
effect, and Mr. Baker suggested that, in having this 
very wide tip screw, Mr. Allan had introduced a 
scale effect which was not present in the ordinary 
screw, so that the results might not have a very broad 
application. 

Professor P. A. Hillhouse complimented Mr. Allan 
on his definition of scale effect, and derived encourage- 
ment from the statement in the paper that by the 
experiments it was proved conclusively that the study 
of propeller action from the blade element point of 
view was both valid and valuable. Much more 
ground could be covered by experimenting on blade 
sections than by experimenting on actual propellers, 
because in the former case the number of variables 
was less. 

Dr. E. V. Telfer described the paper as practical 


with the engineers of the Battersea power station, 
who experimented with an air cooler made up of 
plain tubes, but the size necessary for an effective 
cooler of this kind made its adoption of doubtful 
value. Independent experiments carried out in the 
year 1919 at the Heaton Works, showed that by 
designing the cooler with gilled tubes on the principle 
of certain motor car radiators, its dimensions could 
be so reduced that it could be comfortably housed 
in the foundation of the alternator. This very much 
simplified the air circuit and inaugurated the modern 
closed system of turbo-alternator ventilation, with 
all its advantages in maintaining the cleanliness of 
the machines, and minimising noise and risk from fire. 

It was originally proposed for Blaydon Burn 
alternator to adopt the usual system of open type 
ventilation, but as the experiments turned out to be 
so satisfactory it was decided to install the new 
system of ventilation there. The air cooler was 
supplied with boiler feed water as the cooling medium, 
and was built in five sections in series, in order to 
provide ample cooling surface. Fig. 111 shows the 
complete air cooler. The tubes were made of copper 
to which sheet steel fins were soldered, and the com- 
pleted gilled tube was afterwards soldered into brass 
tube plates. A separate external motor-driven 
fan dealt with the air, which was circulated con- 
tinuously around the closed ventilating system. 

The windings of the alternator stator are also of 
interest, as they were designed so that they could be 
connected in series or paralicl to enable the output 
of 3000 kW to be obtained either at 6200 volts or 
3100 volts. 





(T’o be continued.) 
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quantitative importance of scale effect. In a way, 
however, most of the contents of the paper were anti- 
cipated by Dr. Giitsche, who had presented a paper 
before the Hamburg Tank Conference two years ago. 
Most of his findings were separately endorsed by Mr. 
Allan’s results, and that confirmation was particularly 
valuable. He asked if Mr. Allan could add to the 
paper in tabular form some readings at negative 
angles of incidence, for the drag phenomena at 
negative angles were much more interesting than at 
positive angles of incidence. The drag increased 
enormously at negative angles of incidence for the 
segmental type of section. Whilst some people 
might attribute to scale effect all the troubles with 
which models were beset, it was generally recognised 
that scale effect could bring about a marked pressure 
change, quite apart from shear stress change, and 
Dr. Telfer suggested that the rapidly increasing drag 
referred to in the paper was a sign of the development 
of a suction which was previously hidden at the lower 
Reynolds number, and the suction acting on the 
after part of the blade rather than the fore part. 
That was due to the difference in the saturation of 
turbulence, and hence was a positive scale effect, as 
we understood the term. Moreover, that type of 
scale effect would establish itself at some maximum 
and practically constant value, and would not drop 
greatly with increasing Reynolds number. 

The work had shown that the segmental section 
was extraordinarily efficient, and worked under the 
most diverse and exacting circumstances behind a 
ship. Mr. Allan’s work to determine the probable 
change in torque and thrust coefficient for the screws 
examined was most useful, and one would like to see 
it adppted more in tank work to convince the technical 
client that the model results would change in a certain 
manner towards the ship, instead of saying, as was 
common practice, that the usual relation between 
ship and model was so-and-so. 

Mr. F. McAlister said that scale effect had evidently 
been the bugbear of all experimental work, and 
Stanton had shown an increase of 18 per cent. in the 
lift coefficient from a 2in. to a 5ft. blade. 

Mr. L. Troost, referring to scale effect of a model 
with propeller behind, said that one had to do with 
two sorts of scale effect, that in the model and that 
of the propeller, and they worked out differently. 
If one carried out propeller tests with a family of 
models, and with three screws on the same scale as 
the models, one would obtain results which at first 
seemed astonishing. Considering the investigations 
of Mr. Allan and Dr. Giitsche, experimenters should 
come to models of 27ft. and 28ft. and propellers of 
14in., although they did get fairly good results with 
smaller models and screws. 

Mr. W. G. A. Perring referred to aeronautical tests 
on aerofoils at very low Reynolds numbers, which 
bore out the results shown in the paper, that as the 
Reynolds number was decreased the lift at a given 
instant was decreased. 

Mr. Allan, in his reply, agreed with Dr. Telfer 
that the term “ scale effect” could be regarded as 
covering more than the pure effect on frictional 


of sins. He preferred to reply in writing to the 
detailed criticisms. 


VeELociti1Es RounD A SHIP. 


The last paper taken at the afternoon session was 
‘“* An Experimental Examination of the Distribution 
of Velocity Around a Ship’s Model Placed in a Tur- 
bulent Stream,’ by J. H. Lamble. It describes 
experiments carried out in the hydraulic channel of 
the School of Naval Architecture in the University 
of Liverpool, and forms part of the work undertaken 
during the author’s tenure of the Munitions Com- 
mittee Research Fellowship of the University. A 
5-5ft. model fixed in a moving stream was used, and 
the velocities were measured with small Pitot tubes. 

On Thursday evening, March 22nd, before a very 
small audience, two papers were presented ; the first 
“Some Questions Relating to the Lubrication of 
Bearings,” by Monsieur H. Brillié; and the second 
‘** The Influence of Keys and Keyways on Cylindrical 
Fits and Shrinkage Fits,’ by Prof. E. G. Coker and 
Mr. Reginald Russell. 

The first paper taken on Friday morning, 
March 23rd, was by Mr. E. F. Spanner, R.C.N.C. 
(Ret.), entitled ‘ Fire-fighting Arrangements in 
Ships.” 


FIRE-FIGHTING ARRANGEMENTS IN SHIPS. 


In this paper the author dealt with three main types 
of ship fires, those in machinery spaces, those in holds, 
and those in accommodation spaces, all the notes 
given referring particularly to passenger-carrying 
ships. 

After pointing out the principal physical charac- 
teristics of oil fuel and their bearing on fire problems, 
Mr. Spanner discussed at some length the extinguish- 
ing of fires in machinery spaces. He stated that in 
his opinion the best fire protection for engine and 
boiler-rooms was an efficient mist-producing system, 
plus personnel-operated fire extinguishers, and effec- 
tive means of closing all ventilation openings and sky- 
lights. As a last line of defence, either a steam or 
CO, extinguishing apparatus might be used. He 
pointed out that it was highly probable that in the 
presence of a dense mist of water vapour a far smaller 
quantity of CO, would be used than would be neces- 
sary if no mist was present. So far as personnel- 
operated apparatus was concerned, apparatus pro- 
ducing foam appeared to offer the greatest promise. 

Dealing with fires in holds, Mr. Spanner put forward 
the suggestion that the diffusion of CO, as a suffocat- 
ing agent would be improved by preheating the gas 
and delivering it to the hold space, either at the top 
or at different levels, such as would assist in its more 
even distribution in the initial stages. He paid 
tribute to the assistance given to him by Mr. 8. J. 
Duly in connection with the problems associated with 
large-scale gas diffusion for ship work, which, he 
said, hitherto had received little attention. 

In the last section of his paper Mr. Spanner con- 
sidered the question of fires in accommodation spaces 
and the use of automatic pressure water systems 
for the detection and initial fighting of outbreaks 
of fire. Mr. Spanner put forward the following 
specification as desirable for an _ etficient auto- 
matic pressure water system designed to suit the 
special case of passenger-carrying ships :— 

(1) The system should be incorporated with and be supplied 
from the normal fire main system. 

(2) It should operate sprinkler or drencher heads designed to 
afford effective water discharge and distribution at pressures as 
low as 12 lb. per square inch or about the head due to a gravity 
height of 25ft. 

(3) It should be so arranged that every-day use of the fire 
main in the manner normally expected on board ship should 
provide opportunity for ensuring that the water supply was in 
thorough working order. The idea of installing a system which 
is to lie ‘“‘ dead ’’ throughout for years is not considered advisable 
on board ship. 

(4) It should be capable of being served, in emergency or 
when the ship is laid up, solely by gravity means from tanks 
placed in convenient positions on the top decks, and capable of 
being yoraetes against freezing. 

(5) It should be fitted in a manner which would permit of a 
simple type of electric device being used to indicate where an 
outbreak of fire had occurred. 

(6) It should require a minimum of additional piping in the 
ship, and should be very simply planned. 

Satisfaction of ths foregoing specification depends almost 
entirely upon the design of discharge head adopted. That is the 
fundamental feature of the whole idea. Once a design of head 
has been brought into being which will operate satisfactorily at 
a low pressure, the slight addition required to existing fire main 
systems to provide automatic pressure water systems throughout 
the accommodation poy should become a simple matter well 
within the capacity of the shipyard personnel. 

Mr. Spanner illustrated a special form of discharge 
head designed to satisfy the needs of the case. The 
new head is of smaller size, higher hydraulic efficiency, 
and functions rather as a drencher than as a sprinkler 
head. This is intentionally arranged, since it is 
considered that the function of the head should 
primarily be that of drenching the ceiling and bulk- 
heads, the sprinkling function being of minor im- 
portance. 

In the various appendices information relating 
to the “‘ Mulsifyre”’ system and New York under- 
writers and International Convention rules for fire- 
extinguishing apparatus is given. 


DIscussION. 


Mr. Geo. E. Taylor (director, Mather and Platt, 
Ltd.), a jovial critic of Mr. Spanner, said that records 
of at least 50,000 actual fires which had been extin- 





resistance, referred to by Mr. Baker. It was true, 





and timely, for it presented for the first time the 





however, that the term was used to cover a multitude 


guished or held in check by the automatic fireman 
were held by his firm and those associated with it. 
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He did not agree that the function of the discharge 
head of a sprinkler system should be primarily that 
of drenching the ceiling and bulkheads; usually 
they were placed pendant, but were sometimes placed 
on the top of the pipe in order that the water could 
be drained out when there was a possibility of frost, 
in which case water was replaced by air under 
pressure. He had no doubt that the argument of 
additional expense, which was made against auto- 
matic pressure water systems, was also made when 
steam machinery had replaced sails for driving ships. 
We did not refuse to carry lifeboats on passenger 
ships; why, therefore, should there be objection 
to fire-fighting installations, for there was more danger 
of fire than of shipwreck in modern passenger vessels ? 
Although Mr. Spanner had stated that the present 
system required a working pressure at the sprinkler 
heads varying from 120 Ib. to 70 lb. per square inch, 
the Fire Offices Committee regulations gave 5 lb. 
as a fairly effective pressure. As to the requirement 
that sprinkler or drencher heads should afford 
effective water discharge and distribution at 12 lb. 
per square inch, or about the head due to a gravity 
height of 25ft., he said the Fire Offices Committee 
admitted 12 lb. as worthy of a discount only 5 per 
cent. less than standard A (which were up to 75 and 
80 per cent.). 

The requirement that an installation should be 
capable of being served, in emergency, or when the 
ship was laid up, solely by gravity. means from tanks 
on the top decks, had been anticipated, but in a 
superior manner than by using a gravity tank, because 
his company provided two or more fire brigade 
connections which enabled hose pipes to be connected 
to the shore water mains, or fire brigade connections 
for connecting a fire pump directly into the sprinkler 
installation. They were more effective than any 
tank could be. A sprinkler installation on a ship 
had a very effective alarm which gave a positive 
indication on the bridge as to the section of the 
ship in which any fire broke out. 

Finally, he said that the author’s figures and 
conclusions with regard to the proposed mist- 
producing systems were as erroneous as those relating 
to other systems. 

Mr. A. T. Wall, whilst believing that the author 
was right in raising the points he had raised with 
regard to the application of a sprinkler system to a 
ship, uttered a warning against illustrating fire 
dangers in ships in a manner likely to alarm prospec- 
tive passengers. 

Mr. 8. J. Duly (City of London College) considered 
that the suggested method of admitting carbon 
dioxide into holds in a heated condition should be 
superior to the present method, whereby it poured 
to the bottom of the hold, and, therefore, was less 
effective. It was a heavy gas, and its release from 
high to low pressure rendered it even denser, because 
it was cooled, so that it poured to the bottom of the 
hold, and needed to be stirred up. If it were hot 
its density would be that of the air, and it would 
penetrate into the atmosphere quickly. 

Mr. John H. Narbeth, in an appeal for simplicity 
in fire-fighting arrangements, said he regarded the 
method of subduing fires by “ suffocation” as the 
best in accommodation spaces. He also urged that 
cabins should be constructed of materials which 
would not burn easily, and that each cabin should 
be a separate fire-resisting cell. 

Captain F. W. Cutler mentioned his experience 
during the war, when the “‘ Port Augusta,” carrying 
8000 tons of food, was towed to Newport, there being 
a fire in No. 2 hold. When the hatches were opened, 
blue flame came up. They were closed, and steam 
was pumped in for four days, but: the blue flames 
still persisted. Subsequently, CO, was used for a week 
—at any rate, he believed it was CO,—after which 
the result remained the same. Finally, water was 
pumped in continuously until a dangerous list was 
produced, and by that time the fire was under control. 

Mr. Thomas, speaking as one who had been asso- 
ciated with one or two committees during the last 
year or two with the object of investigating fires on 
board ship, said the greatest difficulty about investi- 
gating fires on British ships was that there had not 
been any ; fires on big passenger ships were so rare 
that if one occurred it would be regarded in a manner 
comparable with the loss of the ‘ Titanic,’ and he 
agreed with Mr. Wall that nothing should be done 
which would encourage panic legislation. But 
if fires did occur, some of the precautions which 
were talked about would not be very effective. 
The only case of a fire on a big ship of which he had 
details was one in which the fire had started between 
the deck and the wooden ceiling under the beams, 
and he felt sure that it would have travelled quite a 
long way before any sprinkler could have come into 
action, and even when it did come into action, 
apparently it would not have sprinkled the water 
in the right place. The steps to be taken to deal 
with the particular fire to which he had referred were 
obvious. It must not be assumed that elaborate 
precautions were always necessary. 

Mr. Spanner, replying to the discussion, asked if 
Mr. Taylor would state in writing the reasons why, 
if 5 lb. pressure was sufficient to actuate a sprinkler 
in an effective manner, he insisted on fitting a pressure 
tank to carry from 120 Ib. to 70lb. pressure. The 
suggestion in the paper that ships having sprinkler 
installations should be provided with tanks from 





which the installations could be served by gravity 
had regard to dealing with fires in ships at buoys. 
He agreed that it would be silly to imagine that 
any ship which was not fitted with the latest ideas 
for suppressing fire should not be allowed to sail ; 
his point was that we should appreciate the dangers 
and take proper steps to meet them, and there was 
no earthly reason for panic legislation. 

The next paper was that presented by Mr. W. R. G. 
Whiting on “ The Origin of the Tanker.’’ In this 
paper the author has gathered together much inter- 
esting material from different authorities, and he 
traces the history of tanker evolution from its first 
beginnings down to the building of the “ Gliickauf,” 
by Armstrong and Mitchell, at the Walker yard in 
1886. Reference is made to some early Caspian 
tank ships, but the main development is traced 
through three groups of ocean-going tankers, the 
* Atlantics’’ in 1863, the ‘* Vaderlands”’ in 1872, 
and the ‘ Gliickauf” and “‘ Bakuin” and “ Vor- 
warts ’ of 1886. The paper forms a useful contri- 
bution to this somewhat special subject and it was 
followed by a short discussion in which the author 
was thanked for the trouble he had taken in throwing 
light on the history of this special type of ship. 

The last paper was that read by Mr. E. Carlton 
Garratt, a student, on ‘“‘ The Development of the 
Auxiliary Propeller Drive.” 

THE AUXILIARY PROPELLER DRIVE. 

In the early part of this paper the author briefly 
describes the Bauer-Wach, the Metropolitan-Vickers, 
and the British Thomson-Houston exhaust turbo- 
electric systems, the Gétawerken, and the Lindholmen 
systems, and their differences, and then goes on to 
discuss the system proposed by his father, which arose 
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Directly coupled to the turbine is an alternator, 
designed to operate at about 500 volts. 

When the vessel is under way, and it is desired to 
bring the plant into action, the motion of the vessel 
through the water causes the auxiliary pecpeeer to 
revolve, and consequently the shaft on which the 
exciter is mounted. The exciter can therefore be 
brought into action whenever desired, the auxiliar, 
propeller itself providing the power to bring the 
plant into action, Should it be necessary, however, 
to start the plant when the vessel is not under way, 
the necessary connections are arranged with the ship’s 
lighting system. 

Assuming that the back pressure in. the L.?. 
cylinder of the main engine is 4-0 lb, per square inch 
absolute, the following are the estimated effects of 
the auxiliary propeller drive :-— 
20in. 
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The above figures are based on the assumption that 
saturated steam at an initial pressure of 180 lb. per 
square inch is supplied to the reciprocating engine, 
but if the engine is using superheated steam or the 
initial pressure is higher, the addition of an auxiliary 
propeller drive will, it is claimed, give very nearly the 
same percentage of improvement. 

It is known that an increase of efficiency of about 
25 per cent. can be obtained from a reciprocating 
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ARRANGEMENT OF AUXILIARY PROPELLER DRIVE 


out of investigations made towards the end of 1932, 
in order to see whether the whole of the power which 
could be obtained from a low-pressure exhaust tur- 
bine could be utilised without having to couple 
together the reciprocating engine and the turbine, as 
is done in the other systems. In the author’s system— 
see the engraving—an auxiliary propeller, placed t one 
side and somewhat forward of the main propeller, is 
used. The possibility of such a propeller affecting the 
navigating qualities of the vessel and enabling maxi- 
mum efficiency to be attained is discussed, and 
the results of National Physical Laboratory tank 
experiments are put forward to show that the turn- 
ing effect of the side screw is opposite to that of the 
centre propeller and practically balances it. The 
engraving shows the general lay-out for the conversion 
of a reciprocating engine placed aft to an auxiliary 
propeller A.C. drive. As the drawing indicates, the 
turbo-generator unit is placed on an existing flat 
on the port side. , 

The condenser is new, being enlarged to give the 
increased vacuum necessary for the exhaust turbine. 
The auxiliary propeller is fitted to the starboard side 
of the vessel, as necessary space on the port side of 
the engine-roomis occupied by various auxiliaries, such 
as the circulating pump, auxiliary condenser, general 
service pump, &¢., the removal and re-arrangement of 
which would add considerably to the cost of the job. 
An A.C. motor and exciter are mounted on the 
auxiliary propeller shaft, a small Michell thrust 
block and stern tube, and an A bracket is fitted to 
carry the outboard portion of shafting, which is pro- 
tected by a tube from the A bracket to the stern tube. 
The turbine of the turbo-generator is of the single- 
cylinder impulse type, and would be designed to run 
at 4750 revolutions per minute under normal con- 
ditions. 





engine by the addition of an exhaust turbine, and it 
would appear that the auxiliary propeller drive is a 
simple and logical method of utilising this power, 
either for new tonnage or for the conversion of old 


tonnage. 
DISCUSSION, 

Sir Eustace 'T. D’Eyncourt said that it was fittmg 
that a meeting at which there had been presented so 
many interesting papers should conclude with so good 
a paper, and by a@ student. The paper related to 
investigations of the possibility of utilising the whole 
of the power of an exhaust steam turbine in a marine 
system without the disadvantage of coupling together 
the reciprocator and the turbines, and the author’s 
conclusion was that the most promising method was 
to drive a separate propeller. This proposal, put 
forward as an improvement on the system at present 
in vogue, appeared to complete the circle, since it 
was the original way in which the power of the exhaust 
steam turbine was utilised when it was first introduced 
by the late Sir Charles Parsons thirty years ago. 
There were many notable examples of that system. 

Dr. S. F. Dorey pointed out that the author had 
given no indication of the estimated cost of the 
installation of the auxiliary propeller system. That 
cost would necessarily be heavy for a conversion job, 
since it entailed the dry-docking of the vessel for a 
considerable period, in addition to the alterations 
to. the main condenser, auxiliary machinery, &c. 
The cost of the proposed installation having turbo- 
electric generator and electric propelling motor could 
scarcely be less than that of the existing systems, 
and there would be the additional cost of the altera- 
tions to the hull. 

The estimated results were practically equal to 
those obtained in practice by existing propulsion 
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systems, and he failed to see that the author had 
presented a good enough case for the utilisation of his 
system in an ordinary ship. 

Mr. Ernest T. Williams pleaded for the co-opera- 
tion of shipowners, naval architects, mechanical engi- 
neers and electrical engineers in facing the problem 
of electric propulsion with an open mind. The author, 
he said, appeared to have made out a reasonable case 
for the system proposed, and any practical applica- 
tion would be watched with interest. 

Mr. G. 8. Baker said that the scheme put forward 
differed from that of Sir Charles Parsons’, which 
aimed at placing the auxiliary power on the central 
shafting, which was objectionable, because it should 
be run at low revolutions, whereas an auxiliary screw 
should be run at high revolutions, There were quite 
a number of full ships, with badly arranged sterns, 
and to put more power on the propellers of those 
ships would mean throwing away a good half of it. 
For such vessels Mr. Garratt’s scheme seemed to be 
a good one; but for fine vessels, where it would be 
necessary to introduce long shafting, &c., the scheme 
would be useless. 

Mr. R. J. Butler said that any exhaust turbo- 
electric scheme was more costly than a mechanical 
one, and the cost of the relative fast-running motor, 
with its associated line shafting, propeller, &c., 
would be probably not less than for the slow-running 
direct-coupled motor on the main shaft, the other 
items being common to both systems. It was not 
cleay from the author’s description whether the turbo- 
generator and the auxiliary propelling motor was 
cut out when the main engines were put astern, or 
whether arrangements were made for the auxiliary 
motor to be reversed simultaneously. The pro Is 
suffered from the disadvantage that the variation in 
torque from the reciprocati was not smoothed 
out, with consequent luction in maintenance 
charges, as was the case with the Bauer-Wach and 
similar schemes. The percentages of power increase 
and/or fuel consumption were certainly not so good 
as in the non-electric schemes. 

Mr. Garratt, replying to the discussion, said he 
had not forgotten Sir Charles Parsons’ arrangement, 
which, as pointed out by Mr, Baker, was rather 
different from that proposed in the paper. In order 
to show the feasibility of applying his proposed 
arrangement in a midship engine-room, he had 
prepared and he exhibited a drawing indicating that 
arrangement. 

The angle of helm would, he admitted, be increased 
by the action of the auxiliary propeller fitted on the 
starboard side ; but the tank report showed that the 
angle was only 0-6 deg., and it was not a very serious 
matter. He could not agree that by using the auxiliary 
propeller the position would be worse than with a 
twin-screw vessel. That was shown by a consideration 
of the diameters of the propellers, 

Mr. Garratt intimated that he would reply in 
writing to the detailed criticisms. 








Nickel-Iron Alloys in 1.C. Engine 
Construction,* 


NicKEL alloys include materials whose coefficients of 
thermal expansion cover the wide of 0 to 2) 
millionths per degree Cent. The value of some of these 
alloys, having expansion characteristics of ial interest, 
is further increaged by the fact that these characteristics 
are generally associated with useful mechanical pro- 
perties. By far the most interesting series of alloys is 
that which results from alloying nickel with iron. i 
series includes such alloys as that containing 36 per cent. 
of nickel, having an expansion approaching zero, and 
others, containing higher percentages of nickel, whose 
coefficients of expansion cover the range from 0 to 12 or 
13 millionths per degree Cent. Some of the alloy cast 
irons and some non-ferrous nickel alloys also possess 
unusual expansion characteristics, while a number of 
nickel alloy steels have been developed specially on 
account of their high expansion values. 

Amongst the most interesting materials in this class are 
the nickel-iron alloys containing about 36 per cent. of nickel, 
marketed under such trade names as Invar, Permant, 
Nilex, and Nongro. In the stable condition these alloys 
have an expansion of about 1} millionths per degree Cent., 
but by means of cold work or of small additions of other 
elements, such as cobalt, the expansion may be reduced 
to zero or even to a negative value. In addition to their 
characteristic of a very low expansion, these alloys possess 
good mechanical properties, and a marked resistance to 
corrosion, a combination which easily explains their 
extensive use in the manufacture of measuring tapes and 
instruments, gauges, clock pendulums, and innumerable 
other applications in which, for accuracy in measuring 
length or time, it is essential to use instruments which are 
unaffected by temperature fluctuations. 

Even greater interest lies in the engineering and indus- 
trial possibilities created by the use of these low-expansion 
alloys in combination with metals of higher expansion. 
On the one hand, they can be employed to minimise or 
neutralise the effects of high expansion in other metals 
and, on the other, to operate thermostats, switches, and 
other apparatus used for the purposes of temperature 
control, 

_In the design of internal combustion engines the wide 
difference between the working temperatures of the piston 
and cylinder wall, with the consequent high expansion of 
the former, has for a long time necessitated clearances 
which are excessive when the engine is running cold. The 





* By courtesy of the Bureau of Information on Nickel 
(Mond Nickel Company, Ltd.). 


recent introduction of the high-expansion light aluminium 
alloys for the pistons has, of course, rendered the problem 
even more acute. It hag now been solved, however, by 
incorporating “‘ Invar” struts in the aluminium piston 
skirt. The low expansion of these struts counterbalances 
the high expansion of the aluminium alloy and permits the 
same clearance under all engine conditions. 

The maintenance of a good joint between the aluminium 
cylinder head and the cast iron or steel body of an auto- 
mobile or pennies engine presents another problem. 
An ingenious solution has been found by lengthening the 
steel bolts and inserting low-expansion alloy collars 
beneath the nuts. The total expansion of the bolt can 
thus be made equivalent to that of the aluminium plus 
collar, so that no distortion occurs when the engine 
becomes heated, and a gas-tight joint is retained. An 
alternative method is to use bolts having the required 
mechanical properties, but whose total expansion corre- 
sponds with that of the aluminium component, Such a 
bolt can be made from one of the high-alloy steels, such 
as Firth’s N.M.C. steel, which contains 12 per cent. 
of nickel and has a coefficient of expansion of the 
order of 21 millionths per degree Cent. over a wide 
temperature range. It is one of a series of complex steels 
having useful expansion characteristics in addition to 
special physical properties, In some of the most up-to- 
date internal combustion engines, in which aluminium is 
used throughout from the crank case to the cylinder head, 
the problems arising from expansion are solved by the 
use of N.M.C. steel bolts passing right through the entire 
engine. 

Similar problems frequently arise from differential 
expansion in different parts of the valve-actuating gear 
in internal combustion engines. For example, in the case 
of an engine in which the cam shaft is in the crank case, 
and tappet rods and rocking arms serve to actuate the 
valves, the tappet clearances and the action of the valves 
will be altered if the whole engine tends to expand. In 
the case of aluminium engines it is found in practice that 
considerable trouble follows the relative change in the 
height of the engine as compared with the length of the 
tappet rods. Such troubles have been greatly minimised, 
however, by the use of materials having the required 
mechanical strength combined with high expansions, 
such as the steel already mentioned. 

Another problem arising from the wider use of alumi- 
nium in internal engine construction is that of the valve 
seats which, of are must be made as inserts of some 
hard-wearing material. When the operating temperature 
becomes high, as it does in exhaust parse, the rehtenl 
of differential expansion at once assumes importance. It 
is still an open question as to whether a valve seat with a 
coefficient of expansion equal to that of aluminium should 
be used or not, but in the past it has been general to select 
a material having a high expansion, such as the high- 
expansion nickel austenitic steels. Another material 
sometimes employed is Monel metal, which the 
useful combination of high expansion, ened catatied 
properties, and a marked resistance to the effects of 
corrosion and heat. A special nickel-aluminium-bronze 
has also been successfully used for valve seats. The 
versatility of nickel alloys is so great that probably any 
expansion problem—in road transport equipment, in 

wer plants. or in general engineering—can be solved 

y their aid. 





Attoy Cast [Rons. 


Nickel cast irons have expansion characteristics some- 
what similar to those of the steels. The low alloy cast irons 
are not very different in this respect from unalloyed 
material, but the austenitic cast irons with 20 to 25 per 
cent. nickel, or an equivalent composition containing 
nickel, copper, and chromium have expansions as high as 
18 to 20 millionths per degree Cent. With still further 
nickel, between 30 and 36 per cent., however, a range of 
cast irons having a minimum expansion is produced. 
Cast iron is, of course, too complex to have an expansion 
as low as that of ‘“‘ Invar,’’ but it can fall to 5 or 6 millionths 
per degree Cent. 


The most important use of these irons is once more in 


Mean Coeffleients of Expansion of Nickel Alloys. 
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Temperature range. 
| 0-100° | 0-300° | 0-600° 
| Cent. Cent. Cent. 
Nike: e605. cc i bo. oh des i bcies 
Nickel steels : } 
3 per cent. nickel steel 10-9 12-1 13-8 
20 per cent. nickel steel 19-5 _ 
25 per cent. nickel steel --) 17-0 -- 
Nickel-chromium austenitic heat- | 
resisting... «©. .. 0. «ef / 16-2 15-9 | 16-8 
Nickel-chromium austenitic cor- 
rosion-resisting Te) Sebc eee 17-8 18-5 
WT SU ee Te geg 22-3 22-8 
Nickel-iron alloys : 
36 per cent. nickel-iron 1-5 4-8 10-6 
42 per cent. nickel-iron F 5-9 5-4 9-3 
50 per cent. nickel-iron .. .. 9-9 9-9 10-8 
70 per cent. nickel-iron .. ..}| 12:0 12-9 14:0 
Nickel-iron-cobalt alloy : 
Cobalt 30-0 per cent., nickel 23-6 
FOP GOME.. ese ee feey we 9-0 8-0 8-2 
Nickel cast irons : 
Nickel 1 to 2 per cent, chromium 2 
0 to 1 per cent. ier ee lst teen 11-0 13-0 
WR eens aay Sk eed Je 18-0 
35 per cent. nickel cast iron... 5-5 9-0 -— 
Non-ferrous alloys : 
“Monel” metal... .. .. 13-7 16-0 16-3 
Nickel-aluminium-bronze . . 17°0 18-2 19-2 
“Cronite’’ (nickel - chromium - 
iron alloy) EMi Mot’. See 14-5 
“ Brightray ” (nickel-chromium 
alloy) esi ies Zemin eb yheee _- 15-0 
Nickel-aluminium alloy (R.R. 43)} 22-4 — — 














The above table has been made as complete as possible from 
available records. Expansion figures are very sensitive to 
variation in composition, so that these figures can only be sub- 
mitted as an indication of the expansion to be expected in various 
nickel alloys. 


conjunction with aluminium. While aluminium is increas- 


ingly adopted for cylinder blocks, heads, crank cases, &c., | Visits of local interest have been 





in the automobile industry, it is, of course, unsuited to! June 30th, 1934. . 





take the wear of moving parts and the use of a cylinder 
liner in aluminium engines is imperative. 

The good wearing qualities of cast iron make it eminently 
suitable, in one respect, for use in cylinder liners, but its 
comparatively low expansion, 10 or 12 millionths per 
degree Cent., gives trouble when used in conjunction with 
a material like aluminium whose expansion is almost 
double. In engines having dry liners it is difficult to 
maintain a really good fit between the liner and the 
aluminium body, while in engines using wet liners there is 
constant danger of loosening in the water seals at the top 
and bottom of the liner. 

This trouble has been overcome by the use of austenitic 
cast iron liners, whose expansion approaches very nearly 
to that of the aluminium alloys with which they are in 
contact and have the additional advantage of possessing 
good wearing qualities and a high resistance to corrosion. 

Cast irons with a nickel content of between 30 and 40 per 
cent. have expansions appreciably lower than those of 
most of the common metals. This feature is, of course, 
combined with the good corrosion and _ heat-resisting 
properties generally exhibited by the austenitic ferrous 
alloys. 

eels the nickel alloys are many possessing valuable 
mechanical properties coupled in many cases with heat 
and corrosion resistance. Several of these alloys exhibit 
unusual expansion characteristics on heating—see Table— 
and they accordingly find application in engineering where a 
combination of good mechanical properties and expansion 
control is desired. As yet the uses of these alloys are little 
developed, but with the increased employment of high- 
expansion metals, such as the light alloys, problems in this 
field will become more acute. 

It is hoped that the examples given will at least serve to 
demonstrate the possibilities in this field, and will 

the solution of many other expansion problems 
continually being met in modern engineering practice. 








SIXTY YEARS AGO. __ 


Ir is to be, regretted that the name of the inventor of 
the ‘‘ greatest success which the world has ever known ” 
was left unmentioned in a note on his work which appeared 
in our issue of April 10th, 1874. He was an American, of 
course, and lived near Nashville, Washington County. 
Illinois. He called his invention, with a strange lack of 
foresight in one so obviously a genius, the “ telephon,” 
but the populace of his neighbourhood, with literal 
exactitude, designated it the “steam jackass.” The 
invention was an apparatus to take the place of whistles 
for railway signals, steamboats, fire alarms, factory calls, 
and so forth. The man’s ingenuity was certainly worthy 
of a more world-shaking object. He was a stock farmer, 
specialising in the raising of mules. One of his animals 
was renowned for his vocal powers. When he got really 
warmed up to his work, he could make his voice heard over 
a distance of 4 miles in every direction. His owner, in 
the interests of scientific achievement, put the mule to 
death and carefully severed the head from the body. 
Thereafter, he injected solutions of zinc chloride and 
arsenic into the veins and arteries of the head to prevent 
decay. Next he dissolved india-rubber in sulphuric 
ether, and forced the solution into and through the wind- 

ipe and the throat. The ether evaporated and left a 
Bien of rubber on the membranes. en a film of suffi- 
cient thickness had been deposited, this very scientific 
farmer passed sulphur vapour at 300 deg. through the 
coated passages, thereby vulcanising the rubber. By 
these means he increased the natural elasticity of the 
membranes and made them impervious to steam. All was 
now ready for a test. A piece of rubber hose was 
used to connect the windpipe to a steam boiler. The 
mule’s head was placed in the hands of an attendant. 
while the inventor, keyed up to a state of expectant excite- 
ment, took his stand at the stop valve. Slowly he 
turned on the steam. The head emitted a sigh, followed 
by a groan, a snort, a chuckle, a violent cough, and then a 
sneeze. Under full pressure there came the most frightful 
bray that ever assailed mortal ears. Simultaneously, the 
lips contracted displaying a terrifying array of teeth, and 
producing a satanic grin; the jaws rose and fell as the 
steam crowded the passages, and the ears participated 
in the general movement. Altogether the head assumed 
an animated and excited appearance. It was too much for 
the attendant. His eyes dilated, colour left his cheeks, 
his tongue protruded, and his knees knocked together. 
Suddenly, losing all interest in the performance, he 
emigrated. The inventor, for a moment overjoyed at the 
success of his experiment, seems soon to have partaken of 
his assistant’s fright. Possibly he merely sought to deter- 
mine the greatest distance at which the noise could be 
heard, At any rate, without stopping to shut off steam, 
he rushed from the scene of his experiment, leaving the 
head, now fully warmed up, to hurl its acoustic earth-. 
quake throughout the universe. This moral tale we 
quoted from the Boston Globe, and in repeating it to-day 
we do not wish to take increased responsibility for it. 











British Waterworks Assocration.—TLhe Summer Meeting 
of the British Waterworks Agsociation will be held at Edinburgh 
from June 26th to 30th, with headquarters at the North British 
Station Hotel. On Wednesday, June 27th, at 11 a@.m., the 
annual general meeting will be held at the Council Chambers, 
High-street, Edinburgh, when the delegates will be welcomed by 
the Lord Provost of Edinburgh, the Right Hon, W. J. Thomson. 
After the business meeting a discussion will take place on ‘* The 
Drought and its Lessons ” and “ Freshwater Biological Research 
and Water Supply.”? The President will then deliver his Pre- 
sidential Address. The meeting will resume at 2.30 p.m., and 
the following papers will be read and discussed :—‘‘ The Policy 
and Practice of Chlorination of Water Supplies,” by Colonel 
P. 8. Lelean, and “‘ Consumption, Misuse, and Waste of Water, 
by Mr. John Bowman. On Thursday, June 28th, the delegates 
will leave Waterloo-place, Edinburgh, at 9.30 a.m., and visit 
Alnwickhill service reservoir, Fairmilehead works, Talla reser- 
voir, and Gladhouse reservoir. At 7.30 p.m. the annual dinner 
of the Association will be held. On Friday, June 29th, alterna- 
tive visita have been arranged as follows :—(a) Trossachs and 
Loch Katrine; (b) The Scott Country and the Borders; (c) 





Stirling and St. Andrews; (2) Forth Bridge and Dunfermline, 
for Saturday. 
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Hetch Hetchy Aqueduct. 
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(Concluded from page 359, April 6th.) 


THE Fooruint Division. 

j}ROM the reservoir below the Moccasin power- 
house the water from the Sierra Nevada Mountains 
continues westward through the tunnel system of the 
Foothill Division, which terminates at the eastern 
slope of the San Joaquin Valley. The outlet portal is 
just above the town of Oakdale. The division is 
made up of 15-8 miles of tunnel and 0-5 mile of pipe 
syphon. The tunnel is 10ft. 3in. in diameter, about 
half of it is lined with concrete, and it dips westward 
on an average gradient of 8-5ft. per mile. It has a 
capacity of 400,000,000 gallons daily. At a point 
5°2 miles west from Moccasin Dam the tunnel 
emerges into the valley of the Tuolumne river, which 
is traversed by the Red Mountain Bar pipe line and 
syphon—Fig. 10. The river at that section forms 
part of the Turlock and the Modesto irrigation dis- 
tricts and is flooded during periods of high water. 
The pipe line was laid across the river before the 





stream level was raised by the creation of the Don 








FIG. 10--RED MOUNTAIN BAR PIPE CROSSING 
Pedro reservoir. A trench was blasted in the rocky 
bed of the river and in it was placed 770ft. of riveted 
steel pipe. 9-5ft. m diameter. The pipe was then 
covered with concrete from 18in. to 2ft. thick and the 
inside of the pipe was lined with cement mortar 1 - din. 
thick. The river was diverted the while by a coffer- 

_ dam extending halfway across it from one bank, and 
when so much of the trench was completed a similar 
cofferdam was extended from the other side of the 
river, the stream flowing through the half width of 
its course left alternately open for that purpose. 
The pipe now lies 100ft. submerged. The job cost 
about 300,000 dollars. Plans have been drawn for 
a power plant at Red Mountain Bar, which could 
be built for 1,000,000 dollars and produce @ revenue 
of 500,000 dollars annually by utilising surplus water 
not needed in San Francisco. 

Before asking for bids for the driving of the Foot- 
hill Division tunnel sections the city built roads and 
camps and ran power and telephone lines to the sites, 
after which it drove about 100ft. of tunnel at each 
heading. ‘This enabled prospective contractors to 
examine the ground and to visualise conditions before 
bidding, thus obviating in their bids the inclusion of 
excessive amounts for unknown hazards. That pro- 
cedure was warranted. After bids were tendered, the 
municipal authorities decided to do half the work by 
day-labour employees and to award the remainder 
by contract. Keen rivalry developed between the 
city forces and the contractors’ forces, and excep- 
tional progress was made under that stimulus. Three 
times the city men broke existing records for speed in. 





tunnel driving, making an advance of 803ft. in a 
month. The costs of driving were 35-53 dollars per 
foot by municipal crews as against 40-49 dollars by 
the contractors’ forces ; and the municipal organisa- 
tion placed the concrete lining for 36-11 dollars per 
linear foot, while that placed by the contractors’ 
men cost 47-38 dollars per like unit. The total outlay 
for the Foothill Division tunnels was approximately 
8,000,000 dollars. Two overflow shafts were sunk: 
one at the easterly side of the Red Mountain Bar 
crossing and another near the Oakdale portal. 

The San Joaquin Division extends across the San 
Joaquin Valley and consists of a pipe line 47-5 miles 
long, that joins the Oakdale portal of the Foothill 
tunnel and the Tesla portal of the Coast Range tunnel. 
The hydraulic gradient between the east and west 
ends of the pipe line is 348ft. At present the valley 
aqueduct is a single line of pipe 5ft. in diameter and 
capable of transmitting 60,000,000 gallons daily. 
Strictly speaking, this conduit is an emergency pro- 





The coating was 0-5in. thick. In wet ground or 
ground likely to be submerged the concrete envelope 
was made 2in. thick, and where the external load is 
heavy the envelope is 6in. thick and the pipe rests on 
concrete saddles supported by pile bents. 


THe Coast RANGE SECTION. 


At the western side of the San Joaquin Valley the 
aqueduct enters the Coast Range Mountains, which 
are pierced by a tunnel 28-5 miles long and made up 
of two sections. The 25-mile section is the longest 
continuous tunnel so far driven. This section is 
linked with the succeeding 3-5-mile tunnel by a pipe 
line, 3168ft. long, which spans the valley of Alameda 
Creek. This conduit is of pipe 72in. and 69in., 
respectively, in diameter; and, together with a 
700ft. similar connection at Tesla portal to the east- 
ward, has cost about 116,000 dollars. The Coast 
Range tunnel is on a gradient of 2-5ft. per mile and 
has been designed for a capacity of 250,000,000 gallons 
daily. The finished diameter, after lining, is 10ft. 6in. 
Whenever the demand warrants it, the Coast Range 
tunnel will be paralleled by a second tunnel of 
probably the same capacity, that will be driven 175ft. 
south of the present one. 

The 25-mile section has been driven from five 
shafts. and these shafts are midway in the width of 
the right-of-way, a connecting cross-cut having been 
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TUOLUMNE RIVER 


vision and prompted by a succession of unusually dry 
Ultimately the two tunnel divisions are to 
be linked by three pipe lines, each of which will have 
a diameter of 6ft. or more. The contract for the single 
line was awarded on May 22nd, 1931, and was com- 


seasons. 


pleted on June 10th, 1932. It consists of welded steel 
pipe of from 56in. to 66in. in diameter and of jin. to 
in. in thickness ; the total amount of steel used was 
about 40,000 tons. While bidders were free to choose 
riveted, lock bar, or welded pipe, and even concrete 
pipe for short sections under lighter head, all bids were 
for welded pipe. At the crossings of the San Joaquin 
river and at Elliott Cut—both classed as navigable 
streams—the pipe is laid below the water bed and 
rests on concrete-saddles supported on timber piling. 
The pipe is encased in a reinforced concrete jacket, 
6in. thick, poured in place and with the pipe under 
pressure. The conduit is lined with cement. plaster 
having a minimum thickness of 1-5in. The river 
crossings required the use of cofferdams such as were 
employed at Red Mountain Bar. The San Joaquin 
pipe line cost 5,500,000 dollars. 

Because of soil surveys, various types of pipe pro- 
tection were utilised. All pipe was dipped in a hot 
asphaltic bath and given a final coating aggregating 
at least jin. In dry non-corrosive soil the pipe was 
wrapped with 40-lb. asphalted felt for added pro- 
tection. In slightly corrosive soils or in soils dry at 
the time, but likely to become wet later, the felt 
wrapping was supplemented by a coat of cement 
mortar, with wire mesh insertions, and the mortar 
contained twelve sacks of cement per cubic yard. 








TYPICAL TIMBERING IN GOOD GROUND COAST RANGE TUNNEL 


FIG. 12-—-HEAVY GROUND IN COAST RANGE TUNNEL 


driven from the bottom of each shaft northward for 
95ft. and southward for 80ft. to intercept the centre 
lines of the present tunnel and the projected one. 
Two of the shafts exceed 800ft. in depth. The shafts 
and cross-cuts are lined with concrete and will be 
available for future work. 

The Coast Range tunnel followed closely the line 
laid down in 1912 by Mr. John R. Freeman. The 
line has been changed somewhat as a result of subse- 
quent geological studies aided by extensive diamond 
drill borings, and is a little to the south of the route 
originally planned. This was done to reduce as far 
as practicable the length of the tunnel where it pierces 
formations containing dangerous gases—especially 
methane, which is easily ignited and highly explosive 
with some admixtures of air.. The driving of the 
Coast Range tunnel has been generally difficult, and 
at points extremely hazardous, and the progress 
made reflects great credit upon the men responsible 
for the work. Although operations were started 
during the fiscal year 1927-28 by shaft sinking, and 
tunnel driving was begun during the succeeding 
fiscal year, still the last heading was not holed through 
until January 4th of the current year. Nature has 
interposed obstacles of staggering proportions, and 
success has been won only by a display of persistence, 
resourcefulness, and unflagging courage. Despite 
the taking of every precaution prompted by experi- 
ence, an explosion of gas occurred in July, 1930, and 
took a toll of twelve lives. Again, in August of 
1932, five men were killed when the roof caved in in 
a section of especially bad ground. Furthermore, an 
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inrush of quicksand filled a 2500ft. length of tunnel 
in a few minutes—happily without loss of life—and 
4700 cubic yards of sand had to be removed after- 
wards. The catastrophe in July of 1930 arrested 
tunnelling operations for substantially six months 
until various safety apparatus, protective equip- 
ment, and working methods which would meet with 
the full approval of the U.S. Bureau of Mines, could 
be developed. The incidental outlays amounted to 
200,000 dollars. 


TUNNELLING DANGERS. 


In addition to the menace of methane, the ground 
penetrated is extremely unstable, and has a pro- 
nounced tendency to swell and to squeeze in upon an 
excavated section, at times at a rate of 2ft. in twenty- 
four hours. Not a single linear foot of rock pierced 
has been sufficiently firm to stand up without lining, 
and massive timbers, 16in. by 24in. in cross section, 
spaced 2-5ft. on centres, have held up only for a 
few hours, while breast-boards 10in. thick have 
not infrequently been compressed to less than half 
their thickness in a brief while—see Figs. 11 and 12. 
Geologically, the tunnel has revealed much of interest: 
In the section between the Tesla portal and Thomas 
shaft, the fossil remains of an ammonite, alive about 
33,000,000 years ago, were discovered, and there were 
also found the teeth of a three-toed horse, and an 
elephant’s foreleg. Still more recently, when digging 
near Tesla portal for the pipe line connection, the 
fossil skeleton of a camelops hesternus was uncovered 
in gravel 15ft. below the surface—the animal is 
believed to have flourished 15,000 years ago. At a 


simultaneously warm and gaseous air was withdrawn 
through a second 24in. pipe. This procedure notice- 
ably lowered the moisture content of the air. As a 
further precaution, branch: pipes, connected with 
the 24in. exhaust main have been led to places in the 
tunnel where gas was detected more or less frequently, 
and baffle plates have been utilised to direct the 
general current of air into pockets where gas would be 
likely to lurk. First-aid teams have been a con- 
spicuous part of the organisation, and nearly 1000 
men have been trained to render relief in emergency. 
Men qualifying for rescue service have been paid a 
special rate per hour, and their training has proved 
of much value time and again. There has been no 
lack of volunteers to meet the call for aid. 


TUNNEL CONSTRUCTION AND SUBLINING. 


The formation through which the Coast Range 
Division has now pierced is composed principally of 
sedimentary rocks ranging from disintegrated, water- 
bearing material to sandstone and shale, and on up to 
schist of comparative hardness. The outstanding 
problem has been to hold the penetrated ground 
until the tunnel could be lined and made to resist 
inward movement. In addition to the use of heavy 
timbering, the practice developed has depended upon 
the quick application of an initial reimforcement 
known as ‘‘ sublining ’’—-the concrete for this pur- 
pose being shot into place pneumatically. The 
standard cement that was first used for this purpose 
was afterwards replaced by a quick-setting cement 





containing 3 per cent. of calcium chloride, added to 








Fic. 13-- THE DUMBARTON PIPE BRIDGE 


point 5400ft. east of Valle shaft, the tunnel pene- 
trates granite, revealing for the first time rock of 
that kind in that section of the Coast Range. 

When tunnel driving was resumed following the 
explosion in 1930, compressed air was substituted 
for motive electricity, and the mucking machines 
and pumps were driven pneumatically. Electric 
light and power circuits were removed, and illumina- 
tion was provided only by safety battery cap lamps. 
The locomotives are of the permissible storage battery 
type. The only electric wires extending to the head- 
ings were for telephone circuits and for firing rounds, 
and the explosive was of a special. “ permissible 
type.” At each gaseous heading, a fire boss has been 
continuously on duty, and each has been equipped 
with an electric detector which indicates the presence 
and the percentage of explosive gas. Tests were made 
at short intervals all along the line between a shaft 
and a heading. Before shooting, the men have been 
withdrawn to a point 5000ft. back from the face. 
Unquestionably, imperfect illumination has retarded 
progress, and has promoted minor accidents trace- 
able to diminished light. Prior to the change, every 
tunnel section was well lighted electrically. 

Where gaseous conditions were most severe, the 
original method was to force air from the shafts to 
the faces by pressure blowers delivering into 24in. 
pipes. The air, at pressures up to 4lb. per square 
inch, was discharged at faces until just before shoot- 
ing, and directly after shooting the blowers were 
reversed for some minutes to hasten the clearing of a 
heading. The Government regulations, following the 
death of the twelve men, called for the substitution 
of an exhaust system of ventilation, which would 
remove gas rapidly from a face and stimulate a move- 
ment of fresh air generally forward through the 
tunnel. However, the air at the face was of relatively 
high temperature, of poorer quality, and much more 
humid than was the case during pressure discharge. 
This led to a change that improved working conditions. 








Cool dry air was discharged from one 24in. pipe and 





the mixing water. Sublining has obviated timbering 
in numerous places or has supplemented timbering, 
and in either case the sublining has brought about 
substantial savings by reducing track maintenance 
and by lessening the amount of re-excavation. The 
sublining has been applied immediately next to the 
face after a shot, and the thickness of the sublining 
has varied with the local character of the ground. 
At first, sublining was resorted to where yielding 
timber showed it to be most needed, but gradually 
longer and longer tunnel sections were so strengthened 
until it became evident that much could be gained by 
continuous sublining in unstable ground. 

In swelling ground, the lower two-thirds of the face 
has been steadied with breastboards heavy enough 
to meet the situation, and the breastboards are held 
in position by braces resting against the last collar 
of sublining in place. The upper third of the face 
and crown have been supported by 1-5in. steel crown 
bars shoved into 2in. holes drilled to a depth of 8- 5ft. 
beyond the face. The crown bars have helped to 
hold the ground following a shot until mucking was 
finished, and a prescribed ring of sublining was 
sprayed into place. The special cement has some 
strength within two hours, and in forty-eight hours 
it is as strong as ordinary cement at the end of 
twenty-eight days. The average thickness of the 
sublining in soft ground has been 15in., but where 
conditions call for it the sublining has been 24in. 
thick. Of course, at the latter points the diameter 
of the excavation was made large enough to allow 
for the final or superposed lining of the prescribed 
thickness of 6in.—the internal diameter of the 
finished tunnel section being 10ft. 6in. Where the 
tunnel has required only a single lining, the thickness 
of that lining has frequently been as much as 10in. 
in thickness, and on occasions as much as 36in. All 
these variations can be readily appreciated in view 
of the changing nature of the ground penetrated. 
The strength of the concrete has been modified to 
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from 3000 Ib. to 4000 lb. for the principal or normal 
lining. 

In exceptionally bad ground the sublining has 
been reinforced with rings of lin. bar steel spaced 
at 3ft. intervals, and the roof section has at points 
been steadied with longitudinal bars of jin. steel 
spaced 4in. apart. The reinforcing serves primarily 
to support the cement before setting, and the bars 
facilitate the deposition of the cement by spraying. 
The sublining has been commonly placed in rings or 
sections about 6ft. wide longitudinally. 

In placing the normal lining of the tunnel the 
invert section is poured first for unit lengths of 60ft. 
at a stage, and the concrete is transported from a 
mixer in the tunnel to the place of pouring by a belt 
conveyor. Water for the mixing is drawn from sumps 
in the tunnel or taken from a regular pipe line. The 
invert concrete is relatively dry and has a strength 
of 300lb. In the course of twenty-four hours two 
shifts can place concrete in the invert and the succeed- 
ing shift does cleaning up, moving equipment, and 
setting up forms at the next point. In this manner 
150 cubic yards of concrete can be placed per diem, 
and-the average advance is lft. for each 4 cubic 
yard placed. The sides and arch lining are shot into 
place back of steel forms, and this work, too, goes 
on continuously three shifts per diem. The forms 
are mounted on a car equipped with jacks to raise 
or to lower the forms. A form section 20ft. long is 
made up of four 5ft. associate units. The forms are 
retracted from a poured section at the end of twelve 
hours. The placing of concrete in the side walls and 
arch can be done at an average rate of 200 linear 
feet during three shifts, but this varies with the thick- 
ness of the lining. Under favourable conditions more 
than 6000 linear feet of lining has been placed in the 
course of a month. 

Where timbering cannot be removed because 
of the nature of the ground and the need for that 
support, the lining is placed without disturbing the 
timbering. This occasions voids at times, and in 
order to consolidate the lining grouting is resorted 
to. The grouting is so done that voids adjacent 
to timbers as well as cavities back at the enveloping 
rock are filled. Most of the grout is deposited next 
to the timbering, and but little of it is required where 
the sublining has been built up directly upon the 
excavation. Grout is applied at a pressure of 60 Ib. 
to the square inch. 

The last heading to be holed through was in 
that section of the tunnel 2 miles west from Mitchell 
shaft and 34 miles from Mocho shaft—the point of 
meeting being 2000ft. below ground. This 5}-mile 
stretch will be finished and lined some time in June, 
and will then permit water to flow the whole way 
from the Sierra Nevada Mountains to the reservoir 
south of San Francisco. 


Pree LINE. 


From Irvington portal, at the western end of the 
Coast Range Tunnel, the aqueduct continues as a 
pipe line 21 miles long, which crosses San Francisco 
Bay—see Fig. 13—and terminates at a connection 
with Pulgas tunnel. Pulgas tunnel is i? miles long 
and connects with Crystal Springs reservoir, in San 
Mateo County, about 20 miles distant from San 
Francisco. The bay-crossing pipe line is generally 
5ft. in diameter and of riveted steel. At the navigable 
part of the bay, and at a slough also used by craft 
to the eastward of the bay, the line is submerged 
and is of cast iron type, 42in. in diameter, and 
assembled with flexible joints. Where the submerged 
pipe crosses the bay channel the aqueduct is laid 
in a trench 0-6 mile long that was excavated in the 
water bed to a maximum depth of 70ft. At its 
westerly end this underwater section enters a con- 
crete caisson 80ft. in diameter that rests on 715 piles. 
This caisson forms the first pier of a bridge composed 
of thirty-six steel spans, each of which is 105ft. 
long, and all rest on concrete piers supported by 
piles. This bridge terminates at the San Mateo 
County shore, near Ravenswood Point. The bridge 
is designed to carry two lines of pipe that will be 
6ft. 4in. in diameter. At present it carries only one 
pipe line 5ft. in diameter. The construction of the 
Dumbarton caisson, at Dumbarton Strait, was an 
extremely difficult task. In that caisson connections 
are provided for three submerged lines in addition 
to the present one, and there is a possibility that the 
caisson may ultimately serve as a terminus for a 
tunnel under the strait. The Bay Crossing Division 
had cost approximately 6,000,000 dollars. 


CONCLUSION. 


We have purposely avoided many details of 
interesting phases of this great undertaking, and have 
confined ourselves to presenting the subject in a 
generally broad manner. However, engineers will 
readily grasp the magnitude of the job and compre- 
hend the nature of the repeated difficulties that had 
to be faced squarely and duly mastered. The problem 
of safeguarding the workers was an ever-present 
one. Mr. C. H. Fry, Superintendent of the Industrial 
Accident Commission of the State of California, 
has thus expressed himself: ‘I believe that had 


these tunnels been started on a contract, that a 
contractor would soon have thrown up his contract 
and the bonding company would have forfeited the 
bond, rather than to attempt to complete the con- 





meet local requirements, and the strength has ranged 





I trust that some day there may be a complete 


tract. 
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report of this project made and credit given to the 
men who have worked so hard under such unusual 
and difficult conditions.” 

Mr. M. M. O’Shaughnessy, as city engineer, and 
now as consulting engineer for the Public Utilities 
Commission, has been continuously in charge of the 
Hetch Hetchy Water Supply and Power Project, 
and has given without stint of his professional best. 
The consummation- of two decades of concentrated 
effort should bring him the satisfaction he deserves. 
We are indebted to him for most of the data used 
in this article. From now on San Francisco is 
assured an ample supply of water, and her associate 
cities and communities can develop in the comforting 
knowledge that they, too, will have in the future 
plenty of water for domestic and industrial purposes. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


A RUNAWAY STEAM TURBINE. 


Smr,—Your account of the breakdown of a turbo- 
alternator, due to the simultaneous failure of both the 
normal governor valve and the emergency valve, is most 
interesting and suggests the thought—or rather perhaps 
impresses on us—that no matter how many devices we 
employ for safety purposes, we cannot entirely remove all 
chance of failure, but can only render such failure less 
likely. 

Two separate and distinct emergency gears are less 
likely to combine (in a failure) with the speed governor 
than would one, but there is, and can be, no absolute 
certainty that they would not so combine. May I make a 
suggestion ? 

Instead of a second complete gear costing a good deal 
of money and very seldom called into action, I suggest the 
provision of a by-pass valve to the emergency valve, 
by opening which the emergency valve could be tried at 
any time. The by-pass valve would be inoperable except 
by the use of a special key kept and locked up in the chief 
engineer’s office and only obtainable on special application. 
This key could carry a large red tablet indicating its 
presence in the by-pass and, further, being incapable of 
withdrawal until this valve was closed. 

The fact that the key was out of its lair in the office could 
further be indicated by a similar method to that used on a 
warship indicating that the magazine keys are out. 

This, of course, would only allow of test of the emergency 
valve alone and would not allow of test of the centrifugal 
governor controlling the trip. 

To include this latter in the test would be desirable and 
to do so I suggest that a special gear might be incor- 
porated in its drive, only to be applied when specially 
unlocked, so arranged that at the normal speed of the 
turbine the governor would be driven at a speed corre- 
sponding to the trip speed when working under running 
conditions. 

I suggest that this might be done by inserting a free- 
wheel connection in the ordinary drive, allowing it to over- 
run when the over-speed test drive is applied, by, for 
example, driving through a friction gear hand applied. 

I suggest that this arrangement would cost much less 
than duplication of any kind, and, allowing for complete 
test at any time, would give greater assurance of safety. 

Angmering, April 4th. Grorce T. PaRDOoE. 


ROAD SPEED FOR MAXIMUM TRAFFIC DENSITY. 


Srr,—As Mr. H. E. Wimperis remarks, on his own 
conclusions, that a road can pass more cars at 23 miles 
per hour than at any other speed—an amusing result ! 

[ find the fallacy of the assumptions made even more 
amusing. The fallacy is, of course, the assumption that 
any one car in the stream may decelerate at an infinite 
rate, 7.e., from 60 miles per hour to stop in no time at all ; 
while all the other cars cannot decelerate at a greater rate 
than 32-2ft. per second per second. 

If @ number of drivers are following one another at 
60 miles per hour, they do not require a space of 126ft. 
between them, as indicated by Mr. Wimperis’ calculations, 
but only a space sufficient to allow them to transfer their 
feet to the brake pedal and operate it. 

Mr. Wimperis’ allowance of one-fifth of a second would 
give 18ft. at 60 miles per hour, and allowing 6ft. actual 
clearance when the cars have come to rest, 24ft. total 
spacing is required. On this basis, 8800 cars per hour 
would pass a given point instead of 1840, as stated by 
Mr. Wimperis, at 60 miles per hour. : 

The writer would not like to see our road sizes fixed on 
the assumption that the average driver could or would 
drive at 60 miles per hour and 24ft. spacing ; but neither 
would he like to see a speed limit in this country based on 
the illogical findings of the American Road Builders 
Association. 

Tf one is to assume that the stream of cars is being driven 
by semi-lunatics, each trying to cause a smash by jumping 
on his brakes without warning to following drivers, then 
the car spacing based on Mr. Wimperis’ calculations will 
make @ smash practically impossible. This is granted. 

[f, however, all progress is to bow down to absolute 
safety for semi-lunatics then we had better forthwith 
reduce train speeds to 25 miles per hour, and aeroplanes 
to 50 miles per hour, and as for aeroplanes flying in forma- 
tion at 150 miles per hour with only a few feet between 





their wing tips—this, indeed, must be suicidal, especially 
as they have no brakes ! 

As an example of maximum traffic density I would 
refer Mr. Wimperis to any narrow section of the road 
during the Irish Grand Prix, and time a bunch of cars 
passing a point at their maximum speed. 

G. Exvanp Strrwart, B.Eng. 

Stockton-on-Tees, April 5th. 


STRENGTH AND THE TIME FACTOR. 

Srr,—The leading article in your issue of March 30th 
appears to suggest :— 

(a) That the local heating theory of insulation break- 
down is generally accepted. 

(6) That the observation of impulse ratios less than 
unity is original with Mr. Rosen. 

In connection with (a), I must observe that the limita- 
tions of the thermal theory have been obvious to investi- 
gators for many years; my own view, expressed in the 
I.E.E. Journal (1931, page 721), is that thermal instability 
is ‘“‘merely an important but confusing secondary 
phenomenon.” 

Ir. connection with (6), I would point out that impulse 
ratios for mica varying from 0-25 to 0-53 were reported 
by Dr. Griinewald as early as 1923 (Archiv f. Elektro- 
technik XII., Band, page 79). These and other similar 
observations are summarised in Whitehead’s “ Dielectric 
Phenomena,” Vol. IIT., pages 160-168 (Benn, 1932). As 
the impulse ratio of bakelite paper can be made either 
greater or less than unity by changes in manufacture, 
which affect the hardness very little, the generalisation 
suggested appears rather sweeping. 

B. L. GoopDLet, 
Research Department, Metropolitan-Vickers 
Electrical Company, Ltd., subsidiary 
Associated Electrical Industries, Ltd. 
Trafford Park, Manchester, April 6th. 
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A New Electricity Bill. 


THE new Electricity Supply Bill introduced by the Earl 
of Plymouth, on Wednesday, March 28th, relates to an 
Act to authorise the Central Electricity Board to make 
certain arrangements with authorised ers who 
are the owners of generating stations which are not 
selected stations, to authorise the Central Electricity 
Board to supply electricity directly to railway companies 
for certain purposes, to amend Sections 11 and 12 of the 
Electricity (Supply) Act, 1926, and for con- 
nected with these matters. The Bill runs poe a ia 

1—(1) rovwieeeee: anything in tricit 
(Supply) Act, 1926, the ant Meiieloity Board shail 
have power and shall be deemed always to have had 
power under that Act to make ents with any 
authorised undertakers who are the owners of a generating 
station which is not a selected station, for the rege. 
purposes :—(@) For regulating the manner in which 
the purposes for which the station is to be operated and 
maintained or for securing that the station shall cease 
to be used as a generating station ; (b) for the supply of 
electricity, on such terms as to epsoent and other matters 
as may be : (i) to the by the undertakers ; 
(ii) to the undertakers by the Board ; (c) for any purposes 
incidental to the purposes aforesaid. 

(2) A generating station shall not be deemed to be a 
selected station for the purposes of this Act or the Elec- 
tricity (Supply) Act, 1926, unless it is specified in a scheme 
for the time being in force under that Act as a selected 
station. 

(3) Nothing in this section shall empower the Board 
to supply electricity directly to any undertakers to whom 
they would not otherwise be entitled to supply electricity 
directly. 

2.—({1) Notwithstanding anything in Section 11 of the 
Electricity (Supply) Act, 1926, the Central Electricity 
Board shall have power and shall be deemed always to 
have had power to supply electricity to authorised under- 
takers at prices and on conditions other than those speci- 
fied in the appropriate tariff fixed under that section, in 
cases where they are satisfied that special circumstances 
exist and that those undertakers, or other authorised 
undertakers who are supplied with electricity by those 
undertakers, will thereby be enabled to supply, to persons 
whose needs for electricity are of an exceptional nature, 
an amount of electricity corresponding to the amount of 
the electricity so supplied by the Board. 

(2) So much of any tariff fixed under the Section 11 
before the commencement of this Act as purports to 
reserve to the Board power in special circumstances to 
supply electricity at prices other than those specified in 
the tariff shall cease to have effect, but no such tariff shall 
be deemed to be invalid by reason only that it purported 
to reserve such a power, 

(3) Nothing in this section shall empower the Board 
to supply electricity directly to any undertakers to whom 
they would not otherwise be entitled to supply electricity 
directly. 

3.—(1) If it is made to appear to the Electricity Com- 
missioners by persons appearing to them to be interested 
that it is in the general interest of the persons concerned 
so to do, the Commissioners may direct that the charges 
and allowances to be included in the price to be charged 
for electricity under Section 12 of the Electricity (Supply) 
Act, 1926, by the undertakers to whom the direction 
relates shall be computed as if all such electric lines used 
by the undertakers (for whatever purpose) as are specified 
in that behalf in the direction: (a) were transmission 
lines; and (b) were used for all the purposes for which 
any of them were used ; and, unless and until the direction 
is revoked by the Commissioners, the said charges and 
allowances shall be computed according 








ly. 

(2) In ascertaining for the purposes of Section 12 the 
terms on which any undertakers receive a supply of 
electricity from the Central Electricity Board, any supply 
which is by virtue of the provisions of the last foregoing 





section given to the undertakers at prices other than 
those specified in the appropriate tariff shall be dis. 
regarded. : 

4.—(1) Subject to the provisions of this section, the 
Central Electricity Board may supply electricity directly 
to any railway company upon such terms and at such 
prices as may be agreed: provided that the Central Elec. 
tricity Board shall not enter into any agreement with a 
railway company for the supply of electricity to that com. 
pany under this section at any point within the area of 
supply of any authorised undertakers who own a selecte«| 
station without the consent of those undertakers, so, 
however, that such consent shall be deemed to have bee), 
given if, on the application of the Board, the Electricity 
Commissioners determine that the withholding thereof is 
unreasonable, 

(2) Electricity supplied to a railway company under 
this section may for the haulage or traction oi 
vehicles used on the railway on any part of the system 
of the company and for the lighting of the vehicles fo: 
the haulage or traction of which electricity so supplied 
is used, and, subject to the provisions of this section, 
shall not be used for any other purpose: provided that, 
with the consent of the Minister of Transport and subject 
to such limitations, if any, as he may prescribe eithe: 
generally or in any particular case, the electricity supplied 
under this section to a railway company at any point may 
be used partly for such purposes as aforesaid and partly 
for other purposes of the company’s undertaking, being 
pur, for which the company is entitled to use elec- 
tricity. 

5.—(1) This Act may be cited as the Electricity (Supply) 
Act, 1934, and the Electricity (Supply) Acts, 1882 to 
1933, and this Act may be cited together as the Electricity 
(Supply) Acts, 1882 to 1934. 

(3) Unless the context otherwise requires, expressions 
to which a meaning is assigned for the purposes of the 
Electricity (Supply) Act, 1926, have the same meaning 
for the purposes of this Act. 

(3) This Act shall not extend to Northern Ireland. 








The Casting of Brass Ingots. 


FoLLowiNneG on the publication of its Research Mono 
graphs Nos. 1 and 2, dealing rs ertag taf with “ Tin 
Solders”’ and “ Metallurgical Analysis by the Spectro- 
graph,” the British Non-Ferrous Metals Research Associa- 
tion has issued its third Research Monograph, which deals 
with the Casting of Brass Ingots.* 

The book opens with an historical chapter tracing the 

of brass and brass manufacture from the earliest 
times up to the present day, based on a survey of original 
sources of information. Commercial casting practice 
as it existed in England in 1921 is described in the second 
chapter, together with those developments, including 
the introduction of electric melting furnaces and water 
cooled copper moulds, which have taken place in the 
industry since that date. There follows an exhaustive 
account of the defects commonly occurring in brass 
sheet and rolled strip. The causes of these defects are 
analysed and traced back to faults in the original cast 


it. ‘ 

The major portion of the volume describes a detailed 
experimental analysis of the casting process. The pro 
perties of the liquid metal, the method of formation of 
the ingot from the stream, and the method of solidifica 
tion of the cast ingot are first considered. This part is 
concerned mainly with an examination of the influence 
of pouring conditions on the internal soundness and 
structure of the ingot. Various factors involved in the 
casting process and the directions in which they influence 
the soundness and surface quality of the cast ingots 
are then considered in detail. Most important among 
these factors are casting temperature, speed of pouring, 
feeding, dimensions of ingot, mould conditions, mould 
coating, position of mould during casting, and dissolved 
gases. The effects of these factors are discussed in relation 
to the casting methods used in modern commercial 
ractice, and various modifications are suggested for 
provement of the quality of the cast ingot. Another 
section is devoted to a consideration of materials for 
moulds. Cast iron has been almost universally used for 
this purpose for many years, and the authors discuss 
the nature and cause of some of the difficulties experienced 

with such moulds, and suggest alternative materials. 

While the bulk of this work applies to ingots cast by 
normal commercial pouring methods, special casting 
processes which have recently been devised are not 
neglected, and a separate chapter is devoted to a dis- 
cussion of the principles and practical utility of the 
Durville process, the Erical process, and bottom casting 
in relation to non-ferrous metal manufacture. 

The volume concludes with a number of appendices, 
dealing with the rolling of brass sheet and strip; with 
the constitution and density of the industrial brasses ; 
and with the aluminium and phosphorus brasses. Whilst 
no attempt is made to discuss in .detail the physical 
and mechanical properties of the brasses, it is shown that 
the addition of aluminium or phosphorus has beneficial 
effects in certain casting methods, but that it is necessary 
when considering such additions to consider the marked 
effect of small amounts of such elements on the properties 
of the basis alloy. 

It is held by the Association that the ultimate value 
of this book and of the work which underlies it is not 
confined to the practice of brass casting, since the prin- 
ciples which have been established are, in many cases, 
equally applicable to the casting of other metals. 








—— 


THe new steel works at Corby, Northants, have pro- 
gressed so far that the electricity supply from Kettering 
was switched on on the 10th inst. It is expected that the 
works will be employing 2000 men early next year. 





* Genders, R., and Bailey, G. L., ‘‘The Cas' of Brass 
Ingots,’ Research Monograph No. 3 of the British Non-ferrous 
Metals Research Association, 191 pages, illustrated. Published 
by the Association, London. 1934. 15s. 














APRIL 13, 1934 


THE ENGINEER 











Railway and Road Matters. 


PETROL-ELECTRIC mobile cranes for the rapid unloading 
of freight are used by the L.N.E.R. at Hull (Alexandra 
Dock), Rotherham, Shipley, Loughborough, King’s Cross, 
Marylebone, Leeds (Wellington), Bishopsgate, Ipswich, 
Manchester (Deansgate). 

As several accidents have occurred owing to some street- 
traffic signals being extinguished during certain hours of 
the night, the municipal authorities in the London area 
have promised the Minister of Transport that there shall be 
continuous illumination uniformly. 

ORANGE, or atnber, lights, having been successfully used 
in railway and in street-traffic signals, are now being 
employed as navigation lights on the bridges over the 
Thames. The first to be so treated is London Bridge, 
where there are two orange lights, placed horizontally, 
over the soffit level of each navigation arch. Shortly all 
the river bridges as far as Teddington will be so treated. 
Hitherto, white lights have been used, but as they were 
fixed at no uniform level, there was no indication to the 
boats as to the headroom there was from water level. 


Sprakrne at the Southern Railway annual meeting, Mr. 
Gerald Loder said that during the last six years business 
had fallen by 164 per cent., but expenditure had been 
reduced by 17} per cent, To some extent the economies 
were the outcome of the expenditure devoted in recent 
years to the carrying out of works for the improvement and 
modernisation of the undertaking. As a striking example 
of what had been accomplished in that way, he would 
mention the installation of modern signalling, which had 
enabled 200 signal-boxes to be closed and a saving of 
£90,000 a year effected in the cost of signalling. 

In this column on February 23rd we reminded our 
readers that on the 13th of that month the Great Northern 
and City Railway had been opened for thirty years, and 
that the line passed to the Metropolitan Railway Com- 
pany as from July Ist, 1913. It is now part of the London 
Passenger Transport undertaking, and an announcement 
recently made states that the rolling stock has to be 
renewed, and therein the first-class compartments will 
disappear. They were furnished, in common with the 
practice on the Metropolitan and Metropolitan District 
Railways; an added reason was to provide for the first- 
class passenger on the Great Northern inain line, who made 
his journey to and from the City by a change at Finsbury 
Park. 

THE Queensferry Passage across the Forth is from 
Queensferry on the south to North Queensferry on the 
north side, and parallels the Forth Bridge. The London 
and North-Eastern Railway Magazine for March, when 
mentioning the provision of two new ferry boats by the 
owners, the L. and N.E.R., says that the “ passage” 
is one of the oldest services of its kind in the world, having 
been first instituted in the eleventh century. It was 
acquired by the North British Railway Company under 
powers given in 1863. When the new boats are put into 
service, Messrs. Denny Brothers, of Dunbarton, the 
builders, will take over for a period of years the obliga- 
tion of the L. and N.E.R. to maintain the ferry service. 
As the boats are too large to sail from Dunbarton through 
the Caledonian Canal, they are being brought to the Firth 
of Forth by sailing round the North of Scotland. 


THE number of railway servants who meet with accidents 
during a year is comparatively high, and some of the 
grades may be spoken of as hazardous. They are, however, 
of two classes—one, known as *“‘ movement” accidents, 
are those caused by the movements of trains and vehicles ; 
whilst the “ non-movement ” are those which happen in 
goods sheds, locomotive depéts, &c. The latter are rarely 
fatal; out of 12,656 non-movement accidents in 1932, 
only 41 were fatal, and, moreover, 12,107, or 95-97 per 
cent., were dué to misadventure or were accidental. It 
seems a pity, then, that Lord Radnor, in urging the 
claims of the United Kingdom Railway Officers’ and 
Servants’ Association on March 15th, should have said 
that in 1932 202 railwaymen were killed and 14,950 were 
injured, and that the men had to take risks which were not 
generally realised, and that their lives were not so safe as 
was generally imagined. The fatalities in the ‘ move- 
ment ” accidents appear great, being one fatal to every 
fifteen accidents, but they are spread over 600,000 men. 
Here, again, 62+74 per cent. were due to want of care by 
the men themselves, or by other servants, and 34-78 per 
cent. were accidental or due to misadventure. 

At the end of the year 1933 the London, Midland and 
Scottish Company had 5582 tender engines, 2610 tank 
engines, and 33 of the “ Garratt” 2-6-6-2 type. The 
London and North-Eastern had 4466 tender engines, 
2435 tank, and 18 electric locomotives. The locomotive 
stock of the Great Western was 1397 tender engines and 
2357 tank; whilst the Southern had 1124 tender and 
803 tank. For electrical operation the L.M.8. had 251 
motor vehicles and 377 trailers; the L.N.E., 86 motor 
vehicles and 65 trailers; the Southern, 1031 motor 
vehicles and 964 trailers. The London, Midland and 
Scottish possessed 272,846 wagons and brake vans. 
Included in these were 144,656 merchandise wagons, of 
which 71,278 were of 12 tons capacity, and 61,317 mineral 
wagons. Of the latter, 41,504 were of 12 tons capacity 
and 3794 of over 12 tons and under 20 tons. On the 
London and North-Eastern there were 254,825 wagons 
and brake vans. The 109,275 merchandise wagons in- 
cluded 58,812 of 12 tons capacity. In the L.N.E. 83,973 
mineral wagons were 22,651 of 12 tons, 13,269 of over 12 
and under 20 tons, and 24,181 of 20 tons and over. There 
were 81,329 wagons and brake vans on the Great Western. 


For merchandise wagons that vompany apparently prefers | per 


the 10 and under 12-ton type, as out of a total of 48,521, 
there were $2,411 of that capacity and only 15,132 of 
12 tons. In view of the G.W.R. advocacy of the 20-ton 
mineral wagon, it may seem singular that it only possesses 
1501 mineral wagons, and not only are there but 871 of 
20 tons capasity, but a year previously that figure was 
971. The explanation for that is that the company en- 
courages colliery owners and coal factors to provide their 
own wagons, a Ey an argument for the privately 
owned wagon. Of the 34,072 wagons and brakes owned 
by the Southern, 24,469 are for merchandise traffic, of 
which 12,262 are of 12 tons capacity. 


Notes and Memoranda. 


AN article in a recent issue of the Iron Age describes how 
metals may be strengthend by graduated stressing, and 
states that the strength of hot-rolled iron may be increased 
as much as 24 per cent., while that of brittle cast iron may 
be increased by one-third. 


We learn that Dr. Irving Langmuir, associate director 
of the research laboratory of the General Electric Company, 
of New York, has been appointed Honorary Chancellor 
of Union College, Schenectady, N.Y., for the current year. 
He is one of few scientists to hold the Honorary Chancellor- 
ship of the College. 


Ws are informed that Dr. 8. L. Pearce, engineer-in- 
chief to the London Power Company, Ltd., at the invita- 
tion of the Committee of the Privy Council for Scientific 
and Industrial Research, has agreed to serve as &@ member 
of the Fuel Research Board. The appointment is for a 
period of four years as from April Ist, 1934. 


A wew method of forging in which a combination with 
extrusion is included, has been adopted by an American 
firm. The method of manufacture consists in piercing, 
drawing, or extruding in a die hot billets or slugs, to force 
the excess metal out at one portion of the die. The pro- 
ducts thus made are then subjected to various processing 
methods, including heat treatment and machining. 


Some tons of aluminium foil, turnings, and skimmings, 
which were stored in bags in a factory caught fire. Unfor- 
tunately water was turned on to the burning mass, with 
the result that hydrogen was evolved and a violent 
explosion resulted. Although only two men were injured, 
much material damage was caused by the explosion. 
For extinguishing fires of finely divided aluminium dry 
sand only should be used, as the application of water 
increases the danger. Further, it is desirable that material 
of this kind should be stored in fireproof sheds, or in 
similar safe positions from which any agent likely to cause 
ignition is excluded. 

UNALLOYED iron, when subjected to an oxidising heat- 
treatment, takes on an iron-oxide scale on the surface. 
If heated further, this scale gives up its oxygen, which 
diffuses into and saturates the pure iron. However, in 
an iron containing a minimum of 2 per cent. of silicon, 
a film of iron silicate forms on the surface and acts as a 
barrier or filter to the diffusion of the oxygen atoms into 
the alloys. It is also pointed out, in a paper entitled ‘ Diffu- 
sions that Take Place in Iron-silicon Alloys During Heat- 
treatment,”’ by Mr. N. A. Ziegler, that this film does not 
interfere with the diffusion of carbon, and, therefore, does 
not prevent decarburisation. 


Wuat is claimed to be the largest trailer ever built, 
having a load capacity of 185 tons and tare weight 41 tons, 
has been delivered to the Boulder Dam site for the purpose 
of hauling sections of the k main headers from the 
Babcock and Wilcox Company's fabricating plant to the 
cableway which spans the canyon, a distance of 1} miles. 
The overall length is 37ft. 8in.; the overall width, 22ft.; and 
the axles are spaced 14ft. 9in. centre to centre. The frame 
is supported by sixteen wheels mounted on eight axles; 
two on each side at each end. There are four wheels on 
each side at each end, carrying 28x 14 tires, making a 
total of thirty-two tires on the trailer. 


An interesting viscometer is described in an abstract 
in the Journal of the Institution of Petroleum Techno- 
logists. It consists of an inclined guide immersed in the 
liquid to be tested. A ball is released from an electro- 
magnetic member immersed at a short distance beneath 
the surface of the sample, and starts an electric clock 
automatically. The ball moves down the guide for a fixed 
distance in the liquid until it makes contact with @ sharp- 
edged electrode, which automatically stops the electric 
clock. The time recorded is a measure of the viscosity 
of the liquid under test. This instrument can be used for 
rubber, cements, and petroleum oils with a fair of 
accuracy, and is a simple instrument suitable for 
factory-control work where reliability of operation is of 
prime importance. 


A NEW process of bom ag annealing has been introduced 
by Wild Barfield Electric Furnaces, Ltd. It is applicable 
to both ferrous and non-ferrous metals. The system con- 
sists of reducing the oxides formed on the metal d 
heating up and soaking in normal annealing by controll 
cooling in specially designed cooling pits. The charges 
are transferred from the annealing chamber to the cooling 
pit which has a sealed cover and is flooded with oil gas or 
town's gas. The flow of gas through the pit is reduced to 
a minimum, the surplus being burnt off at a vent. The 
parts to be bright annealed are left in the reducing atmo- 
sphere for a definite controlled time cycle, and the charge 
comes out soft, clean, bright, and perfectly annealed. 
Gas consumption is approximately 120 cubic feet per ton 
of material annealed. 


In a continuation of the study at the U.S. Bureau 
of Standards of the metals of platinum group, a 
series of platinum-rhodium alloys containing approxi- 
mately 10, 20, 40, 60, and 80 per cent. rhodium was pre- 
pared from pure platinum and pure rhodium. The melting 
point, hardness, density, electrical resistivity, temperature 
coefficient of resistance, and thermal electromotive force 
against platinum were determined for each alloy. The 
microstructure of each alloy appeared to be that of a solid 
solution. Among the conclusions it was noted that the 
temperature coefficient of resistance is at & minimum for 
alloys containing 20 to 40 per cent. of rhodium, and that 
the resistivity is at its maximum between 10 and 40 
cent. In these respects an alloy containing about 20 
per cent. of rhodium is evidently superior to the ordinary 
platinum winding. Such an alloy can be drawn into wire 
nearly as easily as platinum, and weighs about 15 per 
cent. less per unit length. Observations of the 10 and 20 


cent. alloys in service indicated that deteriorate 
ess rapidly than platinum, under conditions. 
For all these reasons they are to platinum 
for use in furnace windings as long as the cost of rhodium 


does not rise very much above of platinum. Only 
the requirement of a higher operating temperature would 
appear to justify the use of the less easily worked alloys 








of higher rhodium content. : 





Miscellanea. 





AN extensive deposit of nickel ore is said to have been 
discovered in the Manbhum district of Western Bengal. 


THe total value of Canada’s mineral production last 
year, says a preliminary report, was 222,502,069 dollars, 
as against 191,228,225 dollars in 1932, an increase of 
15-3 per cent. 


In Great Britain trollybuses are running on 346 miles of 
route and 30 miles of route are under construction. The 
number of trollybuses in service is 891, and a further 
95 are on order, making a total of 986. 


In New York it is estimated that there are 1,576,616 
telephone instruments, or 22-3 for every hundred inhabi- 
tants; Chicago has 831,679, or 23-6 per hundred ; while 
London has 532,743, or 11-8 per hundred of the population. 


Tx amount of natural gas produced in Canada during 
1932 was approximately twenty-three and a-half million 
cubic feet, as compared with nearly twenty-six million 
cubic feet in 1931. The money values of the gas are, how- 
ever, almost the same for both years. 


As a result of negotiations carried on between. the 
Saskatchewan Department of Railways and Industries 
and a British firm of shipowners, definite arrangements 
have been made for the summer sailings to and from 
Churchill, the new port on the Hudson’s Bay. 


Tae Danube Steam Navigation Company proposes to 
erect a large coke oven and beasol plant at Fiinfkirchen, 
near its collieries there. It is estimated that 1500 men will 
be employed on the plant and that the bulk of the 
coke requirements in Hungary, 80 per cent. of which is 
met by foreign coke, will soon be covered by the new 
plant. 

For the year 1933-34 the United States Congress voted 
2,056,045 dollars for the Bureau of Standards, but of this 
amount more than 720,000 dollars was withheld under the 
economy pfogramme, so that available funds for the 
current year have only amounted to 1,336,000 dollars. 
Nearly oné-third of the staff were discharged or given 
indefinite leave, and scientific and technical research has 
been curtailed to a large extent. 


Tue Soviet Government has decided to send special 
commissions to London, Paris, Berlin, and New York to 
buy £400,000 worth of machinery for the heavy industries 
in the Ural region. Mining machinery will be bought in 
England. To augment the Soviet mercantile fleet the 
Government has decided to order several freight steamers 
in Italy, and to negotiate in Scotland and Norway. It 
purchased over £400,000 worth of tonnage abroad last 
year and £810,000 in 1932. 


A woop putty recently introduced by the Las-Stik 
Mfg. Company, Ohio, is said not to shrink or pull away 
from the surrounding wood. No matter where used, the 

fatty sticks like glue, thus assuring a perfect bond 
tween the product and the repaired part. It is made from 
wood and a synthetic resin, which gives it powerful adhe- 
sive erties. When planed, the shavings which con- 
tain both natural wood and the hardened wood putty 
hold together as if they were one piece. Various colour- 
ings and the common wood finishes are available. 


FoLtow1ne the success of various mining and private 
railway concerns in recent years in the use of ‘“ bucket- 
type” railway freight cars for transporting coal, coke, 
earth, stone, and ore, the German State Railway has placed 
trial orders for a number of larger cars to be tested on a 
track between the Ruhr coal district and Nordenham, on 
the Weser River. One type will-be a three-container car, 
with loading capacity of 9 metric tons to each container, 
for transporting high-grade coal; the other type will be a 
two-container car, with loading capacity of 114 metric 
tons, for coke. 


For the cutting of steel plates, fin. to lin. thick, by the 
oxy-Coal-gas process, Mr. G. M. Buchanan estimated the 
cost to be about jd. per square inch, and this includes 
interest and depreciation, rent for the floor space occupied, 
maintenance, power for operation, oxygen, acetylene, coal 
gas, operators’ wages at 1s. 2d. per hour, plus 100 per cent. 
on cost on wages. This means that 12in. of }in. thick 
plate can be cut for 1}d. It is to be noted that when plates 
of, say, fin. thick are sheared, they have to be straightened 
afterwards, whereas with the oxy-cutting process there is 
little or no straightening to be done. 


TxeE immediate projects at Grand Coulee and Bonneville. 
on the Columbia River of America, will more than double 
the existing available generating capacity in Oregon, 
Washington, and Idaho. But the complete development 
of the river will ultimately quadruple this capacity and 
give 8,000,000 kW. The Columbia is 1210 miles long and 
the entire basin of 259,000 square miles has a 
run-off of 146,000,000 acre-feet. It is to con- 
struct ten dams with heights as follows : nd Coulee, 
430ft.; Foster Creek, 200ft.; 120ft.; Rocky 
Beach, 100ft.; Priest Rapids, 150ft.; Umatilla Rapids, 
$30ft.; John Day Rapids, 268ft.; The Dalles, 150ft.; and 
Bonneville, 72ft. The total cost of these developments is 
estimated at about 1,000,000,000 dollars for power alone, 
and the plants would produce 41,000,000,000 kWh 
annually. 

A Nore in the South African Mining and Engineering 
Journal says a plan has been formed to make an aerial 
sufvey of Australia at an estimated cost of £100,000. Of 
this amount the Commonwealth Government agreed to 
bear 50 per cent., the States concerned paying 25 per cent. 
each. is programme, which has since been approved 
by the Western Australian and Queensland Governments, 
is now before the Commonwealth Government for its 
imprimatur. A committee, consisting of a representative 
from each State and the Commonwealth Government, 
will meet at @ later date to details in connection 
with the inauguration of the plan. It is hoped by aerial 
survey and pho means, followed by compre- 
hensive geological inquiry and geophysical research, to 
provide valunkle data which will be to the advantage of 
those who desire to invest money in the mining industry 
and who, with such preliminary information at their 
disposal, will be in a better position when making 





decisions. 
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A STEEL TRADE CONSTITUTION. 


THE fate of the iron and steel trades Reorganisa- 
tion Scheme will again hang in the balance at the 
meeting of the members of the National Federation 
of [ron and Steel Manufacturers to be held on April 
19th. It will be remembered that the proposals 
of the National Committee, which were presented at 
the general meeting of the Federation on February 
22nd, were referred to a Committee, consisting of 
Sir Frederick Mills, Mr. C. U. Peat, and Sir William 
Larke, to consider amendments offered by the trade 
and to consult with counsel as to the drafting of 
the proposed new constitution for the industry. 
This Committee has completed its work and the new 
draft has been circulated amongst the members of 
the iron and steel trades for their consideration. 
In a covering letter the Revising Committee states 
that no evidence offered by members has been 
excluded, and that, in addition to considering 
written submissions, the Committee has heard the 
evidence of ten witnesses. It also points out that 
there have been some alterations from the original 
draft scheme, which are principally changes in form 
of expression on legal advice. It is of considerable 
interest that the proposals before the Committee 
will deal only with the constitution of the new 
organisation, and that the part of the scheme known 

“Scheme B,” which relates to quotas, levies, 
the complicated chain of interlocking rebates, 
central selling, and central buying organisations, 
will not come before the meeting in any form. In 
fact, the document appears on the face of it to be 
so innocuous that one almost wonders what all the 
fuss was about until it is realised that the constitu- 
tion is framed to enable the drastic proposals of 
Scheme B to be put into operation. The two 
resolutions which will be put to the meeting are 
framed in studiously unaggressive terms. One 
formally accepts the constitution ; the other gives 
special instructions to the Council and the Execu- 
tive Committee, to be appointed under the revised 
constitution, to direct earnest attention to measures 
to be taken in co-operation with associations of the 
industry to promote the maximum of efficiency 
throughout the industry and to develop export 
trade. It is probable that as a result of efforts 
which have been made by its supporters the new 
constitution will he adopted at next week’s meet- 








ing. At the same time, not a little dislike of the 
proposed changes has been expressed, and fears 
are still entertained that the industry may be 
dominated by a powerful section. 


An analysis of the revised constitution may 
provide some explanation of the hostility with 
which it is regarded by more than one section of 
the trade. The new organisation is to be called 
the British Iron and Steel Federation, a change to 
which little objection can be offered. Perhaps the 
most important provision is that which establishes 
a Council which will consist of twenty-nine repre- 
sentatives of iron and steel makers and forty-one 
representatives of affiliated associations. It is well 
known that the question of representation of the 
steel industry on the Council gave rise to consider- 
able heart burning, and some districts still feel 
that their interests have not been fully recognised. 


76) These representatives are to be elected annually, 


and are divided in the following proportion :— 
Derby, Leicester, Notts., and Northamptonshire, 
two representatives ; Lancashire, Denbigh, Flint, 
and Cheshire (other than the North-West Coast), 
two; Yorkshire (other than the North-East Coast 
and Sheffield), two; Lincolnshire, two; the 
North-East Coast, four ; Scotland, four ; Stafford- 
shire, Shropshire, Worcester and Warwick, three ; 
South Wales and Monmouthshire, five. The Shef- 
field steelmakers are represented by three, and the 
North-West Coast by two. A Council of seventy 
members, which is ten more than was originally 
contemplated, should be strong enough to settle 
even the difficulties of the British iron and steel 
industry. In practice, however, the real authority 
will be placed in the hands of an Executive Com- 
mittee of twenty, to be elected by the Council. 
This latter body will be given full responsibility for 
the conduct of the business and operations of the 
Federation and full authority to act in its name. 
The objects of the new organisation, as set out in 
the constitution, contain. two important pro- 
visions. Under one, the Federation is “‘ to organise 
and regulate, in consultation with the affiliated 
associations concerned, the control and disposal of 
the imports of iron and steel products,” and under 
ba other to co-operate with affiliated associations 
‘* promoting or regulating the export trade in 
iron and steel products.” It is impossible not to 
admire the frankness with which the first object 
is stated, since to most people it would seem that 
the regulation and control of imports is the business 
of the Government of the day and not of an 
organisation of traders whose interests at times may 
be diametrically opposed to those of others who 
desire to use imported steel and to general national 
considerations. Even the qualifying clause that this 
“ regulating ’’ is to be effected ‘‘in consultation 
with the affiliated associations concerned,”’ can 
scarcely remove the uneasiness of those who may 
feel that whilst their sources of supply have been 
already limited by the imposition of import duties, 
they are now threatened with a further restriction 
of their freedom of trading. Similarly, the ques- 
tion of promoting and regulating export. trade 
cannot fail to arouse apprehension amongst many 
individual firms and even important combinations 
of firms which have for many years concentrated 
upon building up their own efficient selling organi- 
sations. The constitution does, however, expressly 
state that affiliated associations must be autonom- 
ous, and if this clause in some measure weakens the 
constitution from the point of view of those who 
desire an Executive Council in complete charge, 
it may do something to allay the fears of those who 
were prepared to fight to the last against such 
control. The word “ autonomous,” however, may 
be interpreted in principle in more than one way, 
and the value of this clause can only be discovered 
after the organisation has been working for some 
time. It must not be supposed that because no 
direct mention has been made of quotas, central 
selling, and central buying, plan B has been 
relegated to the background. Part, at any rate, 
of the scheme is already in operation in the form of 
an arrangement between the billet makers and the 
re-rollers, which has already been referred to in our 
columns. It provides that the re-rollers shall pur- 
chase their requirements of billets from English 
makers at a fixed price, whilst the re-rollers agree 
to a minimum price for their small steel bars. It 
is doubtful whether either of the parties to the 
arrangement regard the working of the scheme so 
far as an unqualified success. For one thing a 
strong manufacturing interest has remained out- 
side the arrangement, and has refused to advance 
its prices to the extent provided for by the agree- 
ment. For some reason there seems to be an 
expectation amongst the re-rollers that eventually 





the outside works will be compelled to join their 








Association, and that the duties on Continental 
steel will be increased. This, however, leaves out 
of account the opposition which would be en- 
countered from consumers, and the unpopularity 
of an agitation directed to such an end. 

Reading between the lines, it seems possible 
that the reorganisation of the constitution, which 
is, in effect, merely a revision of the present con- 
stitution of the National Federation of Iron and 
Steel Manufacturers, may be the forerunner of 
interesting controversies. There is little doubt 
that once the constitution has been revised, the 
Executive Council will bend its energies towards 
putting “Scheme B”’ into force, and probably 
the directions to the Council contained in the 
resolution which ‘will be put on April 19th is in- 
tended to give it the necessary driving power. 
Whether an opportunity will ever be given to the 
industry to discuss the provisions of this scheme 
remains to be seen, but it is possible that it will be 
pressed upon the trade piecemeal, and that few 
opportunities will be presented for resistance. 
In the meantime, the crying need for the reorgani- 
sation of plant and the reconditioning of obsolete 
works is left in abeyance. It seems difficult to 
imagine that the Government will consider as 
satisfactory any scheme which does not provide 
for these essentials. The reference in the resolu- 
tion to promoting the maximum efficiency through- 
out the industry is not sufficient to counterbalance 
the absence of any reference in the Constitution or 
“Scheme B” to a comprehensive plan of real 
industrial reorganisation. 


Electric Weiding in Shipyards. 


NEGOTIATIONS carried on since May last year 
in reference to labour and wages for electric weld- 
ing in shipbuilding have broken down, and the 
problem has still to be solved. In past times 
British shipbuilding has lost heavily through dis- 
putes developing into dislocations of industry, and 
we trust that every effort will be made by both 
parties to prevent such a deplorable occurrence 
at a moment when shipbuilding is emerging from 
the depression. Electric welding as a substitute 
for riveting is making progress in British and foreign 
shipbuilding. It is developing without opposition 
from trade unions abroad. Here, the position is 
remarkable. All the shipyard unions are opposing 
the employers’ scheme to train men specially for 
the work, and to create a new grade of work- 
men to be known as “ship welders.’ But the 
dispute is complicated because one union—the 
Boilermakers’ Society—not only stands out against 
the employers’ proposal, but desires to secure 
for its own members a monopoly of welding work. 
The other unions are ready to share in the work, 
whether a new grade of labour is created or not, 
and they want the employers to assist them to get 
what they consider fair play. 

With a view to enlisting rank-and-file opposition 
to the employers’ scheme to train men specially 
for welding, and at the same time to get 
better pay for the craft than the employers 
suggest, a scare was recently raised about the 
effects of the work on men’s health, and misrepre- 
sentation has continued. It has been declared 
that the work is highly dangerous; that it may 
cause blindness, broken nerves, and shattered 
health in general, if the conditions of the labour 
are not specially arranged. But huge tanks and 
galvanising baths, and many other things have 
been electrically welded outside the shipbuilding 
industry for thirty or forty years, and nothing has 
been heard of the evil results pictured by leaders 
of the shipyard unions. To-day the appliances 
and safeguards are better than in years gone by, 
and the scheme to create or train a grade of labour 
specially for the work is designed to ensure that only 
skilled and practised men shall be engaged on the 
job, so that every possible care may be exercised. 
At present men of different trades may be employed 
intermittently on welding, and the best skill 
and care may, thus, not be always exercised. 
Electric welding has long given satisfaction in 
various branches of the iron and steel industry ; 
it has been tried with success in some shipyards 
recently ; and, without a doubt, it has come to 
stay. If it is not freely developed here, British 
industry will suffer and foreign industries will bene- 
fit. The Shipbuilding Employers’ Federation called 
the union leaders to conference in May last, and 
tabled the scheme for the creation of a grade of 
** ship welders.” The new class would be recruited 


in the usual way by apprentices to be trained for 
a period of five years, and to receive the skilled 
rate of 60s. per week on becoming fully qualified. 
Each time there has been a meeting or conference, 
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the unions have turned down this scheme, contend- 
ing that there is no need to have a special or separate 
class of labour for the work. Eventually, the inde- 
pendent chairman was called in, but he failed to 
secure a mutual agreement. Remarkably enough, 
the unions, whilst ‘* unanimously ’’ opposed to the 
creation of a new class of workmen selected from 
their own ranks, stated that they were not opposed 
to the introduction of new methods or machines, 
but that the employers’ scheme ‘* would not meet 
the needs of trade union organisation.’’ Where or 
how it would so fail was not explained. There was 
no suggestion from the employers that the new 
class of workmen, or the newly trained class, 
should not be trade unionists, and should not get 
the fully skilled rate for shipyard tradesmen. Trade 
unionism is freely recognised in the shipbuilding 
trade. 

The real point is this: If British ship- 
builders cannot compete as regards new processes 
like electric welding because the unions insist on 
adhering to old methods whilst our rivals adopt 
new methods, they will be severely handicapped. 
The unions refusing to consent to the employers’ 





scheme, and failing to propose practical amend- 
ments, the employers propose to proceed on their 
own lines, as laid down at the recent conferences, 
without the consent or co-operation of the unions. 
But the unions threaten opposition. However, it 
remains to be seen whether they will quietly accept | 
the new conditions, without admitting responsi- | 
bility for them, or carry their opposition to some | 
stage of resistance. It is to be hoped, and it may 
be believed, that the unions, after all that labour 
has suffered in recent years, will not seriously 
attempt to retard the technical or commercial | 
progress of the industry which their members | 
depend upon for work and wages. Behind all the | 
commotion there is a widespread belief that the | 
experience of the last ten years in British ship- | 
building will be repeated as regards electric | 
welding. The employers’ scheme is, on the | 
face of it, being rejected in the interests of the 
preservation of existing trade union organisation, 
but in practice the individual workpeople will 
carry on with the work as the employers require, 
and the unions will therefore regard themselves | 
as in a better position when the time suits them to | 
seek for little modifications, and thereby justify | 
their existence, from the employers. 








Obituary. 
SIR FREDERICK PALMER. 


THE death of Sir Frederick Palmer from pneumonia 
on Saturday, April 7th, removes not only a anne | 
engineer who had reached the highest position in 
his profession, but a man extremely popular with 
his fellows. His health had been none of the best 
for several years, but his illness was not of a kind 
that gave cause for immediate anxiety, and it was 
anticipated that, even though he had outnumbered 
the traditional three score years and ten, he would 
live to see some of the important works on which he 
was engaged brought to completion. Amongst those 
works we might at one time have included the 
reconstruction of Waterloo Bridge—now postponed 
by the action of a new L.C.C.—and even the erection 
of the Charing Cross Bridge, for to both schemes he 
was consulting civil engineer through his firm— 
Messrs. Rendel, Palmer and Tritton, of Westminster. 

In the opening passages of his Presidential Address 
to the Institution of Civil Engineers in November, 
i926, Sir Frederick said : ‘‘ My beginning in engineer- 
ing was as a pupil of the late Mr. E. H. Lloyd, on 
the Great Western Railway, and after a short period 
as assistant engineer I was appointed in a similar 
capacity to the East Indian Railway. It is interesting 
to note that I was selected for this post by the late 
Sir Alexander Rendel, Consulting Engineer to the 
Government of India—then, to my young mind, quite 
an old man—and that nearly thirty years later he 
invited me to become his partner. From early in 
1913 until his death at the beginning of 1918, a 
period of nearly five years, my association with that 
grand old man was of the happiest nature. He 
was the son of a very distinguished engineer, James 
Meadows’ Rendel, a former President, and was 
himself one of the greatest engineers I have been 
privileged to know. 

“For more than twenty-five years my work was 
in India—nearly eighteen years in the service of the 
East Indian Railway, and eight years as engineer 
to the Port of Caleutta. After a break of four years, 
during which I was engineer to the then newly 
constituted Port of London Authority, I returned 
to Indian work in a consultative capacity, in partner- 
ship with Sir Alexander Rendel and Sir Seymour 
Tritton. It will, therefore, be seen that I have 





been associated with India for nearly the whole of 
my career.” 
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Whilst that epitome of his career is unchallengeable, 
yet it may give an incomplete idea of Sir Frederick’s 
activities, for it passes lightly over the four years 
of excellent work that he did for the young Port 
of London Authority, and ends .almost before his 
other London undertakings had begun. It is under- 
stood that he retired from the P.L.A. because he was 
unable to see eye to eye with the then Chairman, 
Lord Devonport. But when Lord Ritchie was 
appointed Chairman of the Authority, Palmer 
became its consulting engineer, and in that position 
he was responsible for all the great works carried 
out at the docks in the past eight or nine years. 

Moreover, subsequent to his presidency of the 
Institution of Civil Engineers, his work extended 
outside London and India to other parts of the 
Empire. In 1927 he was invited by the Government 
of Canada to settle the vexed question of the best 
site for a harbour in Hudson Bay, and recommended 
the adoption of Port Churchill, and in the following 
year he was consulted by the Canadian National 
Railways about the huge terminal station at Montreal, 
upon which it was proposed to spend no less than 
10 million pounds. He was also drawn through the 
activity of his firm into other foreign works, such 
as the construction of the harbour at Haifa, which 
was completed only a few months ago, as recorded 
in our issue of November 3rd, 1933; the new bridge 
which is to be ‘thrown over the Hooghly at Calcutta ; 
and, in conjunction with Messrs. Livesey, Son and 
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Henderson, the bridge over the Lower Zambesi, which 
is now under construction by the Cleveland Bridge 
and Engineering Company, Ltd. 

Thus it will be seen that the range of his occupation 
was enormously increased by his Westminster partner- 
ship, and that it spread far outside the Indian 
horizon indicated in his address. 

It has been said of civil engineering that it is no 
more than “‘ applied common sense.’’ If that defini- 
tion be accepted, it gives us part of the reason for 
Palmer’s success in his profession, for his work was 
distinguished less by brilliant conceptions or daring 
experiments than by sound common sense. But, 
as in the case of all eminent men, technical qualities 
did not alone count. To them Palmer added a charm 
of character which brought friends to him wherever 
he went, and a straightforward fixity of purpose 
which carried conviction to others. 

Sir Frederick was born in 1862, and was educated 
at Neath. In 1907 he was created C.I.E., and in 
1930 a K.C.M.G. 
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Technik des Kunsthandwerks im zehnten Jahrhundert 
des Theophilus Presbyter Diversarum Artium 
Schedula in Auswahl neu herausgegeben, iibersetzt 
und erliutert. Von Dr.-Ing. WitHELM THEOBALD. 
Berlin: V.D.I. Verlag. 1933. Price 60 R.M. 

THE sumptuous volume now before us, as the lengthy 

title indicates, is a new edition of the MS. treatise, 

“Summary of Different Arts,’ of Theophilus the 

Monk, of about the tenth century. This treatise has 

always been highly prized and has been translated 

into French (1843), English (1847), and German 

(1874). The recensed Latin text, established by the 

editor, has been re-translated by him into German, pre- 

faced by a learned introduction and supplemented by 

voluminous notes, a glossary of technical terms, a 

bibliography, and a copious index. Altogether the 





work is a monumental combination of neo-classical 
scholarship, knowledge of technology, and industry. 
Obviously it has occupied years of work and has 
needed the collaboration of many engineering and 
professional bodies, whose aid is acknowledged in the 
preface. That such collaboration should be forth 
coming shows the understanding in Germany of the 
value of the study of technical history and of this 
treatise in particular. This is not surprising, for this 
treatise of Theophilus is the most important of the 
three or four contemporary accounts of medieval 
technology that have come down to us and demands 
the attention of every student of the arts as practised 
in the Middle Ages. It is greatly to be hoped that a 
fresh English translation may now be forthcoming. 

The treatise originated in an age of ecclesiastical 
need for furniture and decoration, and while it treats 
of these it is much more than this, as the contents 
show. It is divided into three “ books,” sub- 
divided into chapters. The first book treats of gold 
beating, tinfoil, metal powders, illumination of MSS., 
and painting. The second book is devoted to glass 
manufacture, and comprises melting and annealing 
furnaces; ingredients; coloured glass; glass-blow- 
ing for window glass and vessels; opaque glass ; 
window-frames ; glass painting; artificial gems and 
rings. The third book, two and a-half times the length 
of the preceding two put together, embraces first the 
workshop and its outfit: muffle; bellows; anvil ; 
hammer; tongs; wire-drawing; files; graving 
tools ; punch ; chisel ; nail making, and hardening of 
steel. Next it treats of metallurgy: crucibles ; 
melting ; refining and soldering of silver ; niello ; 
gold amalgamating; burnishing and polishing ; 
chalice making; soldering; electrum; hammered 
and cast vessels; chains; purifying and melting of 
copper; bronze; separation of metals 3; seals; 
repoussé work; gold-plating; chiselling. Next 
comes the organ, its bellows and pipes ; bell-founding 
and bells; pewter vessels; tin and its solder; iron 
and its solder; ivory and its painting; gem cutting 
and polishing; pearls. A compendium of technical 
knowledge, truly, and probably to some extent a com- 
pilation but well ordered and digested as by the hand 
of one who had tested and approved all that is here 
set down. 

The reader will inquire, naturally, when the author 
flourished, and what we know about him. He pre- 
faces the first book thus :—‘‘ Theophilus, humble 
priest and servant of the servants of God, unworthy 
of the name and profession of Monk,” and beyond 
this nothing is known of him, although many con- 
jectures have been made. That he was of the Bene- 
dictine order and lived in Germany seems certain ; 
the editor conjectures that he lived in the tenth 
century. Of all the MSS. that are known, and of 
these eight are independent copies, none is the holo- 
graph, for they exhibit among themselves variations 
in the text, omissions (the first twenty-two chapters 
of Book I. are not extant), and interpolations showing 
clearly that the MSS. were reproduced by copyists 
mechanically. The earliest MS., that preserved at 
Wolfenbiittel in Brunswick, is that used by the 
editor with recensions and additions from the others, 
notably the copy in the British Museum (Harleian 
3915), which is possibly the second earliest. The 
MSS. range from perhaps the tenth century to the 
thirteenth. 

The volume, as one would expect from the 
Reichsdruckerei is a typographical feast, and we 
have only noted one printer’s error ; if we have one 
criticism to make, it is that the facsimiles of the MS. 
should be inserted at the relevant pages of the text, 
not at those of the notes. 
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Extensions at the Brimsdown “B” 


Power 


I\HE original section of the Brimsdown B power 


station belonging to the North Metropolitan 
Electric Supply Company was described in our issue 
of November 30th, 1928. Two 25,000-kilowatt sets 
and five boilers were then installed, but extensions 
authorised by the Electricity Commissioners in 1930 
raised the capacity of the station, shown in the first 
two illustrations, to 100,000 kilowatts in 1932. How 
rapidly the load on the system has increased since 
the war is indicated by one of the curves—Fig. 3— 
which also shows the increase in the plant capacity 
in the company’s generating stations, Supplies 
are also obtained from outside, notably from the 
Willésden station of the London Power Company. 

A plan and elevation of the 1930 Brimsdown 
extensions are given in our Supplement, which pro- 
vides a good idea of the general arrangement of the 
new plant. Two new 25,000-kW sets, similar to the 
original machines, have been installed, together with 
four new boilers, each rated at 200,000 lb. per hour, 
as against 120,000 lb. in the case of the original steam- 
raising units. The four alternators, giving a total 
output of 100,000 kW, were built by C. A. Parsons 
and Co., Ltd. Two are wound for 11,000 volts and 
two for 33,000-34,500 volts. One of the former is 
coupled to a B.T.H. turbine, which is one of the new 


Station. 


to the mill feeders on the exhauster floor below. The 
chutes terminate at the entry to small conical funnels 
fixed to the inlets of the feeders, so that the operator 
on the floor above can readily ascertain if the flow 
of coal is interrupted. The quantity of coal fed to a 
mill can be controlled by raising or lowering a sleeve 
on the central inlet Pipe, by adjusting the angle of 
the seraper knife, or by varying the speed of the 
2 horse-power D.C. feeder motor. All normal 
variations, however, are obtained by the last method. 

A view of the Raymond Lopuico mills in the base- 
ment is given in Fig. 4. Each has a normal capacity of 
6-3 tons per hour, and consists of a horizontal igliae: 
table, and two spring-supported rollers, each mounted 
on @ bearing sleeve revolving round a fixed shaft, 
carried in a bracket pivoted to the outside of the mill 
casing. Normally the rollers just clear the table and 
are driven by friction contact with the coal, which is 
fed on to the table by the feeder mentioned. To 
facilitate maintenance, the rollers are arranged to 
swing out of the mill and are provided with renew- 
able tires, while the table is provided with renewable 
wearing plates. Air at a temperature between 500 deg. 
and 600 deg. Fah., taken from hot air ducts from the 
air heaters, serves for drying the coal in the mills. 





It enters by way of a circumferential belt just below 


horse-power A.C. motor with a speed range of 485- 
400 r.p.m. 

On a floor between the basement and operating 
platform a two-stage exhauster fan is provided for 
each mill. Each of these fans is coupled to a 105 
horse-power A.C. motor, with a speed range of 144(-- 
1160 r.p.m., and a maximum of nearly 9000 eubic 
feet of air and coal mixture can be dealt with per 
minute. Under normal operating conditions the 
primary air is about 14} per cent. of that required 
for combustion. Having passed through the exhauster 
the coal and air mixture is delivered to a distribu- 
tion box, in which it is divided into two streams, and 
then passed on to the burners situated in diagonally 
opposite corners of the combustion chamber. With 
the exception of the mill feeder and separate motor 
controls,-which are at the sides of the main control 
boards, all the controls, instruments, signal lights, 
&c., for the erising plant are on the main boiler 
control panels, which are divided into three sections. 
One section contains the controls and instruments 
for the pulverising plant, another the boiler instru- 
ments, such as steam flow meter, CO, meter, pressure 
gauges, and temperature indicators and recorders, 
whilst the third contains the draught gauges, smoke 
indicator, induced and forced draught fan motor 
controls, together with the transmitting units of the 
Hagan pneumatic control gear for the fan vanes. 


Borers. 


The four new improved Wood or radiant heat 
boilers, designed to take the fullest advantage of 
pulverised fuel firing, were supplied by International 





Combustion, Ltd. Mainly, each unit—see Fig. 5— 
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FIG. 1—BRIMSDOWN 
machines shown at the top of page 378, on which 
views are also given of the new Parsons high-voltage 
set. 

The old and new boilers are all fired with pulverised 
coal, but while the central system was adopted for 
the original boilers, owing mainly to the lower capital 
cost, the unit system has been applied to the new 
steam-raising units. A separate boiler-house at 
right angles to the turbine-room extension accom- 
modates these units, which are arranged on either 
side of the central firing aisle with the raw coal 
bunkers above. Each of the four bunker sections 
holds 250 tons of coal, and they are fed by a single 
belt conveyor with a capacity of 120 tons per hour, 
the coal being received from an extension of two 
gravity bucket conveyors serving the old central 
pulverising house. After delivery at the station 
sidings by the London and North-Eastern Railway, 
and by barge by way of the Lee Navigation, the coal 
is distributed by two fireless locomotives. A 20-ton 
wagon tippler serves the new station, and delivers 
the coal either to the two gravity bucket conveyors 
mentioned or to a reversible belt: conveyor for trans- 
port to the coal store. 

PULVERISING PLANT. 

Duplicate pulverising plant has been provided for 
each new boiler, and when the two units are working 
together they are capable of maintaining the boiler 
output at 200,000 lb. per hour when supplied with 
coal having 17 per cent. ash, 18 per cent. moisture, 
and a calorific value of 10,500 B.Th.U. per lb. 
Normally, however, this class of coal is not used, as 
it is the company’s policy to purchase coal containing 
not more than 10 per cent. ash, and having a calorific 
value of about 12,000 B.Th.U. per lb. There is a 
separate outlet from the main bunkers for each mill, 
and the coal is first discharged into a 5-ewt. 
Avery weigher, which discharges into secondary 
storage hoppers, at operating floor Iével, each capable 
of holding 5 tons of coal. From these hoppers the 
coal is discharged by gravity through 12in. chutes 


“B°’ POWER STATION AS EXTENDED 








the grinding table, and passes upwards through the 
mill to the exhauster fan. In passing the outer cir- 
cumference of the grinding table the air picks up the 
finer particles of the coal, but the final classification is 
obtained by means of a separately driven classifier 
in the top casing of the mill. On the hot air inlet to 
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FIG. 3—LOAD AND PLANT CURVES 


the mill there is an atmospheric connection which is 
open when the coal is reasonably dry, in order to 
prevent excessive temperature, and an alarm device 
sounds # Klaxon horn when the temperature at the 
mill outlet exceed 200 deg. Fah. Each mill is driven 
through bevel gear and a@ flexible clutch bya 110 








FiG. 2—VIEW SHOWING THICKENERS IN FOREGROUND 


consists of a completely water-cooled combus- 
tion chamber, with an integral economiser behind 
the back wall. The feed water enters a steam and 
water drum at the back of the boiler, and passes 
down the tubes of the economiser bank to the mud 
drum. From this point it passes (a) to the front 
wall through tubes forming a water screen to the 
ash hopper, and then to the steam and water drum 
through the four rows of tubes forming the lower 
section of the convection boiler, and which serve to 
protect the superheater from the radiant heat of the 
combustion chamber; (b) to the side walis through 
circulating tubes below the water screen, and then | 
to the steam and water drum through the two rows 
of tubes forming the top section of the convection 
boiler; and (c) through the back wall tubes direct 
to the steam and water drum. 

With a view to increasing the turbulence within 
the furnace and to obtaining complete combustion 
with a minimum quantity of excess air, a departure 
has been made from the earlier forms of firing adopted 
for this type of steam-raising unit. This has been 
attained by arranging the burners in the four corners 
of the combustion chamber, about 5ft. above the 
water screen. There are two plain rectangular tube 
burners in each corner, and they are arranged to fire 
tangential to an imaginary circle of about 3ft. 6in. 
diameter at the centre of the combustion chamber, 
an arrangement which not only ensures turbulence, 
but which also increases the flame travel before the 
incandenscent gases come into contact with the 
convection surface, and produces a scrubbing action 
between the gases and wall tubes, with a consequent 
improvement in heat transmission. The burners, 
in diagonally opposite corners of the combustion 
chamber, are fed from the same mill, so that when a 
single mill is in operation a certain amount of tur- 
bulence is still secured. Secondary air is admitted, 
both above and below each burner, and is directed 
tangentially to the imaginary circle described. The 
illustration, Fig. 6, which is reproduced from a 
photograph taken before one of the boilers was 
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completed, shows the boiler wall tubes, the pipe which 
crosses these tubes diagonally being the pulverised 
fuel and air pipe leading to one of the corner burners. 
An oil equipment of sufficient capacity to raise full 
pressure, consisting of two pumps, storage tank, and 
heaters, and arranged to circulate oil continuously 
round a ring main from which the oil burners are 
supplied, has been provided for lighting up each 
hoiler. 

The superheater is between the combustion chamber 
roof tubes and the boiler roof tubes. It is of 
the Superheater Company’s standard construction 








sticks to the baffles, and is then washed down and 
out of the chamber, while the gases pass to the 
chimneys, which are 250ft. high and 16ft. in diameter 
at the top. The chimneys are lined with concrete 
and one serves two boilers. From the chamber the 
slurry flows to a small tank at the side of the chamber, 
and is then returned to the “* baffle tank,’’ by means 
of a rubber-lined slurry pump. To prevent the con- 
centration of the wash water becoming too great, a 
proportion is bled off from the pump suction by way 
of an overflow connection, and is discharged by 
gravity to either one or two Hardinge thickeners, 


Fic. 4—RAYMOND-LOPULCO MILLS 


and is designed to raise the temperature of the steam 
under normal load conditions to 780 deg. Fah., and 
at maximum load to a temperature not exceeding 
820 deg. Fah. The boiler pressure is 325 1b. per 
square inch. A damper across two-thirds of the 
width of the superheater serves to by-pass some of 
the hot gases directly to the second pass of the super- 
heater in the event of the temperature rising above 
the limit mentioned, whilst to prevent damage to the 
tubes during starting-up periods, the superheaters 
are connected to a special blow-down system ter- 
minating in two duplex silent discharge nozzles in a 
tank, capable of holding 70 tons of water. To main- 
tain circulation of steam through the tubes, the drain 
valves are opened the desired amount and the steam 
discharged is condensed in the tank, which is inter- 
connected with two turbine surge-storage tanks, 
so that when necessary a circulation of water between 
the three tanks can be maintained during blowing- 
down periods. 

After leaving the superheater, the gases pass in a 
zigzag fashion down the convection bank, and then 
up to two Howden-Ljiingstrém air heaters on the 
fan floor. Each heater has a total heating surface 
of 26,000 square feet, and together they reduce the 
temperature of the flue gases to 250 deg. Fah. at 
norma! load and raise the temperature of the combus- 
tion air to 575 deg. Fah. under the same conditions. 
The turbo vane type forced draught fans are directly 
coupled to 65 horse-power, 1440 r.p.m., squirrel- 
cage motors, which are switched directly on to the 
line. 

The gases next pass to two centrifugal grit collectors 
incorporated in the induced draught fans, each 
capable of dealing with gas equivalent to 75 per cent. 
of the normal] boiler load. These are also turbo-vane 
type fans, the vanes like those of the forced draught 
fans being controlled from the main control panels 
by means of Hagan pneumatic equipment. Unlike 
the forced draught fans, those which provide the 
induced draught are driven by two-speed squirrel- 
cage motors, rated at 150-65 horse-power at 960 
and 720 r.p.m. respectively. 


Friur Gas WASHING PLANT. 


Since the flue gas washing plant associated with the 
new boilers was first installed it has been modified, 
but it must suffice to consider it in its present form. 
The induced draught fans deliver the gases to wash- 
ing chambers situated on the roof. A chamber is 
provided for each boiler, and the gases entering at 
either side from the two fans are returned 
through a central portion containing a series of 
wooden baffles, arranged in “‘T” formation. The 
heads of the baffles project into a tank into which wash 
water is delivered, the baffle heads being provided 
with wooden weir boxes which control and distribute 
the water down each baffle, an arrangement that 
enables slurry to be used as the washing medium. The 
special formation of the baffles creates considerable 
turbulence in the flue gases, which are consequently 
thoroughly scrubbed and freed from the grit, which 





placed one above the other by the railway sidings, 
where further thickening occurs. The thickened 
slurry is periodically withdrawn by means of rubber- 
lined slurry pumps in the pump house beneath the 
thickeners, and is discharged into one of two 
Rovac filters on the boiler-house fan floor. These 
vacuum filters deliver the dried cake on to a 
belt conveyor, which discharges it into hoppers 
forming part of the ash-handling equipment, the 
clear water from the filter being returned to the 
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ASH-HANDLING PLAN'r. 


For handling the ash from the combustion chambers 
and the grit caught in the soot hoppers below the econo- 
miser banks and by the centrifugal collectors, a pneu- 
matic ash plant with two vacuum pumps has been 
installed. A steel structure on the north and south 
sides of the pump-house carries the main ash storage 
hoppers, each of 75 tons capacity, and the hoppers 
for the moist dust from the Rovae filters. The dry 
ash bunkers are divided into two compartments, a 


Fic. 6—BOILER WATER WALL 


small one for the reception of the ash from the com. 
bustion chamber and a larger one for the fine grit 
from the centrifugal collectors and soot hoppers. 
Chutes enable the ashes to be discharged to road or 
rail wagons, and provision is made for bagging the 
dry dust or discharging it to a sump by means of a 
water sluice. 
FEED Pumps. 

There are four new feed pumps, two of which 
are motor driven and two steam driven. The 
capacity in each case is 315,0001lb. of water per 
hour against a normal discharge pressure of 510 Ib. 
per square inch. In the event of failure of the 
electric pumps the steam pumps start up auto- 
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Fic. 5--SECTION THROUGH NEw 


washing chamber for further use. As long as 
any slurry is being discharged to the thickening plant, 
a corresponding amount of ‘“ clear water ” will over- 
flow and is returned to the washing chambers by 
means of the clear water pumps. To keep the water 
neutral or slightly alkaline, a lime-doping plant, 
consisting of a tank with an agitator and pump, has 
been installed, the solution being pumped up to 
the washing chambers on the boiler-house roof. A 
diagrammatic arrangement of the slurry. re-circu- 
lating system is given in Fig. 7. 


‘Looking West-F.G.W. Equipment not in section 


BOILER - HOUSE 


service for any length of time, the steam can be made 
to exhaust into the main turbine condensers, and thus 
reduce the amount of make up. Bled steam evapo- 
rators associated with the main turbines supply the 
make-up water, but when necessary a live steam 
triple-effect evaporator, having an output of 10,000 lb. 
per hour, is also used. In addition to the usual instru- 
ments for the turbines, there are special test instru- 
ments, and a dionic recorder, which detects any 
leakage of water from the circulating system into the 





condensate or the priming of the bled and live steam 
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evaporators. All clean water drains are led to a con- 
servator tank and are afterwards returned to the 
feed system, while dirty drains are discharged to a 
filter pit outside the turbine-house. 

CIRCULATING WATER SYSTEM. 

Although the water of the Lee Navigation which 
flows along the east side of the site is used for con- 
densing purposes, under average conditions it is only 
suitable for a load of 50,000 kilowatts, and three 
cooling towers have.tiwrefore been installed. Each 
tower is capable of dealing with 1,400,000 gallons of 
circulating water per hour, and is of the film conerete 
shell type standing 161ft above the ground and having 
a diameter of 144ft. 6in. at the base. Accurate tests 
are said to have shown that the make-up water which 
is obtained from deep wells is appreciably less than 
| per cent. 

In the pump-house towards the north end of the 
site, and adjacent to the cooling towers, there are now 
seven vertical-spindle circulating pumps, three of 
which having been installed in connection with the 
new turbines. The four original pumps can run at 
two speeds, and at the low speed (7.¢., 480 r.p.m.) 
each unit delivers 18,000 gallons per minute 
against a total head of 35ft. and at the high speed of 
580 r.p.m. 18,000 gallons per minute against a total 
head of 55ft. The new pumps run at a constant speed 
of 580 r.p.m., and each unit will deliver 23,000 gallons 
of water per minute against a total head of 65ft. 
Normally, the new pumps serve for the turbines 
operating with the tower water, while the old pumps, 
running at the lower speed, operate in conjunction 


maximum continuous rating, the vapour being led 
to the low-pressure heater, in which it is condensed 
and discharged back to the condenser for deaeration. 
A recirculating connection back to the condenser is 
provided on the feed line on the discharge side of the 
low-pressure heater in order that an adequate flow 
of water may be maintained through the ejectors 
when starting the plant. The connection is also 
used to boost the evaporator output when the turbine 
is on light loads. 

The new Parsons 25,000-kW reaction turbine 
coupled to the new 33,000—-34,500-volt alternator is 
a two-cylinder reaction machine with the usual 
double exhausts. In the high-pressure cylinder there 
are forty reaction stages, and in the low-pressure 
cylinder seven double-flow reaction stages. End- 
tightened blading is employed in the high-pressure 
stages and the last two rows of each set of low-pres- 
sure blading are provided with alloy steel erosion 
shields. Steam from the two ends of the low-pressure 
cylinder is exhausted into a single condenser, which is 
the largest condenser of the inverted type to be 
made by C. A. Parsons and Co., Ltd. 

With its 20,000ft. of cooling surface the condenser 
will maintain a vacuum of 28-7in. Hg. at the exhaust 
flange of the turbine at the maximum continuous 
rating, when supplied with 17,750 gallons of circulat- 
ing water per minute at a temperature of 55 deg. 
Fah. With the exception that one of the air ejectors 
is normally supplied with circulating water instead 
of condensate as the cooling medium, and that the feed 
heaters have straight tubes with floating headers, the 
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feed-heating system is similar to that of the other 
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FiG. 7 SLURRY RE-CIRCULATING SYSTEM 


with the turbines working with the river water. 
Cast iron 60in. mains convey the water from the 
pump-house to the condensers, separate mains serving 
the river and towers. An air removal plant consisting 
of a steam-operated exhauster and collecting tank 
has been installed for use in connection with the new 
condensing plant, and any air that is released from the 
water, owing to the syphonic vacuum, flows into the 
collecting tank on the turbine platform, and _ is 
periodically removed by the exhauster. 
TURBINE PLANT. 

The two new turbo-generator sets work with a stop 
valve pressure of 315 Ib. per square inch, and 750-800 
deg. Kah. total temperature. The two:cylinder 
B.T.H2"25,000-kW impulse reaction turbine, with 
sixteen impulse stages in the high-pressure cylinder, 
is directly coupled to the original 11,000-volt Parsons 
alternator, which was displaced by the pioneer 
33,000-volt machine. In the double-flow low-pressure 
cylinder of the turbine there are seven double-flow 
reaction stages, and the steam is exhausted into twin 
annular flow condensers. The total cooling sur- 
face of the two condensers is 23,400 square feet. 
When supplied with 23,000 gallons of circulating 
water per minute at a temperature of 55 deg. Fah. 
they will maintain a vacuum of 29in. Hg. at the 
exhaust flange of the turbine when it is running at 
the maximum continuous rating. Two vertical full- 
duty extraction pumps are provided, and the con- 
densate is pumped first to one-half of the alternator 
air cooler and then to the steam jet air ejectors. 
The other half of the air cooler is supplied with cir- 
culating water. From the air ejectors the water 
passes in succession through a drain cooler, and a low- 
pressure bled steam heater to the feed pumps, and 
finally through a high-pressure bled steam heater to 
the boiler feed ranges. The vertical hairpin tube 
heaters raise the water to a final temperature of 
258 deg. Fah. at normal load and to 270 deg. Fah. at 
maximum load. Surge tank and test connections are 


provided between the drain cooler and low-pressure 
heater, whilst in parallel with the high-pressure 
heater on the steam side there is a vertical coil 
evaporator capable of an output of 10,0001b. of 
vapour per hour when the turbine is working at its 








machine. There is no house service set, the power 
for the station auxiliaries being supplied from one 
of two sets in the Brimsdown A station. 

In accordance with the original practice, all switch- 
ing of the new plant is carried out at 33,000 volts by 
means of outdoor switchgear, which in the case of 
the new equipment is oil-filled metal-clad drop-down 
gear, as installed at Lronbridge, but specially designed 
for outdoor service, each equipment being of the 
duplicate bus-bar type, with remote controlled oil 
circuit breakers of 800 ampéres capacity and 1,000,000 
kVA rupturing capacity. 

Considering the magnitude of the new plant, very 
little trouble was experienced in putting it into service. 
The most difficult problem encountered was that of 
getting the raw coal, which is of a particularly clayey 
nature, down from the bunkers into the pulverising 
mills. It was also necessary to modify the grit- 
collecting and washing plant. The boilers and tur- 
bines have passed their tests and under reasonable 
load conditions the boilers have since shown efficiencies 
of more than 88-75 per cent. The highest weekly 
thermal efficiency recorded last year was 24 per cent., 
and figures only a little less than this are obtained 
regularly. Last year the units generated exceeded 
264 millions. The extensions were designed by the 
company’s own staff under the direction of the chief 
engineer, Captain J. M. Donaldson, to whom we are 
indebted for assistance in the preparation of this 
article. All sections of the plant have been carefully 
laid out with a view to obtaining centralised control 
wherever possible, access to all parts requiring fre- 
quent attention, and finally simplicity. The cost of 
the station as it stands to-day is only a fraction over 
£12 per kilowatt, which is a very creditable figure. 
We give below a list of the contractors responsible for 
the plant :— 

eect plant, main contractors, International Combustion, 
td. 

Boiler plant, sub-contractors: chimneys, Edwin Danks 
and Co. (Aldbury), Ltd. 

Chimneys, concrete lining, The Trussed Concrete Steel 
Company, Ltd. 

regs Beep Mining and Industrial Equipment, Ltd. 

Oil lighting-up equipment, Kermodes. 

De-superheater and regulating valves, Drayton Regulators 


and Instrument Company, Ltd. 
Superheaters, Superheater Company, Ltd. 





Soot blowers, Diamond Soot Blower Company, Ltd. 

Air heaters, Howden-Ljungstrém Preheaters, Ltd. 

Forced draught and induced draught fans, James Howden 
and Co. (Land), Ltd. 

Dry grit collectors, Pneumatic Conveyance and Extraction, 


Flue gas washing equipment, Mining and Industrial Equip- 
ment, Ltd. 
Coal weighers, W. and T. Avery, Ltd. 
Boiler mountings, Dewrance and Co., Ltd. 
Feed water regulators, Copes Regulators, Ltd. 
Steam flow meters, George Kent, Ltd. 
CO, meters, Electroflo Meters Company, Ltd. 
Draught gauges, temperature indicators and recorders, 
Negretti and Zambra. 
Smoke indicators, Radiovisor Parent, Ltd. 
Ash-handling plant, Pneumatic Conveyance and Extraction, 
Ltd. 
Coal conveyor, Mavor and Coulson, Ltd. 
Motors, slip-ring, Lancashire Dynamo and Crypto, Ltd. 
Motors, squirrel-cage, Metropolitan-Vickers Electrical Com- 
pany, Ltd. 
Control gear, over 55 H.P., Metropolitan-Vickers Electrical 
Company, Ltd. 
Control gear, below 55 H.P., Brookhirst Switchgear, Ltd. 
All steam, feed, and blow-down piping, John Spencer, Ltd. 
High-pressure, steam, drain, and boiler blow-down valves, 
Dewrance and Co., Ltd. 
Superheater blow-down valves, Hopkinsons, Ltd. 
Boiler-house lift, Wm. Wadsworth and Sons, Ltd. 
Surge and blow-down tanks, Horseley Bridge and Thoma~ 
Piggott, Ltd. 
No. 3 turbine, British Thomson-Houston Company, Ltd. 
No. 3 condenser and feed heating system, Metropolitan- 
Vickers Electrical Company, Ltd 
No. 4 turbine, alternator, condensing, and feed heating 
system, C. A. Parsons and Co., Ltd. 
Evaporating plant, Vickers-Armstrongs, Ltd. 
Motor-driven feed pumps, Mather and Platt, Ltd. 
Steam-driven feed pumps, G. and J. Weir, Ltd. 
Circulating water and low-pressure feed water valves, ||. 
Blakeborough and Sons, Ltd. 
Circulating water pumps, Mather and Platt, Ltd. 
Cooling towers, Film Cooling Towers (1925), Ltd. 
Cooling towers, sub-contractors for concrete work, Bierrum 
and Partners. 
Circulating water pipes, Staveley Coal and Iron Company, 


Laying and jointing, L. J. Speight, Ltd. 

Auxiliary cable work (V.I.R.), B. French, Ltd. 

Auxiliary cable work, lead-covered armoured cable, company’s 
outside department. 

Sub-station switchgear, A. Reyrolle and Co., Ltd. 

Main 33,000-volt switchgear, British Thomson-Houston Com- 
pany, Ltd. 


ADDITIONS TO ORIGINAL PLANT. 


Apart from the extensions described, additions 
have been made to the original plant in the Brims- 
down B station. Towards the end of last year, for 
example, two electrostatic precipitators were in- 
stalled by the Sturtevant Engineering Company, Ltd.., 
for use in conjunction with boilers Nos. 1 and 2 in 
No. 1 boiler-house. They are tubular precipitators, 
and are said to be the first of their kind installed in 
this country for dealing with flue gasses from. pul- 
verised fuel boilers. Each precipitator is capable of 
treating 65,000 cubic feet of flue gas per minute at 
a temperature of 270 deg. Fah., with an efficiency of 
dust collection under those conditions of 87 per cent. 
This quantity of gas corresponds to the maximum 
continuous rating of the boiler which, as explained at 
the outset, is 120,0001lb. per hour. The normal 
operating pressure is 40,000 volts, and actual tests 
are said to have demonstrated that the efficiency 
of dust collection is about 91 per cent. at normal boiler 
rating. 

Another interesting development was the installa- 
tion last summer of a Bailey block radiant heat super- 
heater on one of the-original boilers. It is designed 
to raise 120,000 Ib. of steam per hour to a total tem- 
perature of 760 deg. Fah., and it is said to be the first 
superheater of the kind to be installed in this country 
without a convection superheater in series with it. 

A fusion welded horizontal steam receiver has been 
installed in connection with certain modifications to 
the steam piping in No. 1 boiler-house. It is 16ft. 
long, and is designed for a steam pressure of 325 lb. 
per square inch and a total temperature of 800 deg. 
Fah., there being only one longitudinal and two cir- 
cumferential seams. It was fabricated in accordance 
with the A.S.M.E. code, and after construction the 
welds were X-rayed to ensure that they were entirely 
satisfactory. Other alterations to the original station 
have been in connection with the circulating water 
system, which has been made more flexible by permit- 
ting any condenser to be worked in conjunction with the 
river or cooling towers, and the installation in 1931 
of a Rema ring type pulverising mill, which is the 
largest of the kind in this country. 








ENGINEERS GERMAN CIRCLE._-On Monday evening. April 
9th, the twenty-first lecture of the Engineers’ German Circle, 
the last of the present session, took place at the Institution of 
Mechanical Engineers. Dr. S. J. Davies was in the chair, and 
Herr Director Arthur Schiffer, of the Rheinisch-Westfalischen 
Electricitaétswerkes A.G., of Essen, gave an interesting lecture 
on “ The Electric Trollybus, with Overhead Transmission, used 
on the Idar-Tiefstein Route.” The lecturer described, with the 
aid of lantern slides and films, the design, construction of the 
ears and the operation of the trollybus system. The cars have 
no chassis and the body is carried independently, with the driving 
axle and rear wheels attached directly to it. Thefourrear wheels 
form the driving unit, and embody two 40-kW, 750-volt motors, 
giving an output of 80 kW total, or about 109 H.P. Each motor 
drives two rear wheels on one side of the ear, so that the two 
motors form an electric differential. A good discussion followed, 
and Herr Schiffer was warmly thanked for the lecture. Over 
sixty members and guests were present at the meeting, and 
over forty dined at the Anglo-German Club. During the 
summer months some afternoon and evening visits are to be 
arranged, particulars of which will be duly announced by the 





Secretary, Mr. H. P. Spratt, from whom information may be 
obtained at the Science Museum, South Kensington. 
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Three Small Drilling Machines. 


Ont of the greatest difficulties in attempting the 
description of a machine tool is that the excellence of 
the tool resides very largely in the correct proportioning 
of every part, and not so much in the features that are 
obvious from a glance at a photograph or drawing. Thus, 
in the Sin. bench drill illustrated in Fig. 1, and made 
by A. A. Jones and Shipman, Ltd., of Leicester, the spindle, 
which is made of high-grade steel, is mounted on specially 
selected pre-loaded ball bearings. The method of pre- 
loading adopted is such that the destructive hammer blow 
which might occur owing to the freedom of the balls 
in the running clearances of ordinary bearings is 
eliminated. Care is taken to assure that the load imposed 











FIG. 1—BENCH DRILL 


is not unduly heavy, and that ample compensation for 
the endways expansion of the shaft as a result of ‘** warming 
up ” is available. 

The general design of the machine can be seen from the 
engraving. The spindle pulley is fixed to a sleeve mounted 
on ball bearings, and arranged to relieve the drill spindle 
of all belt strain. Two feather keys are fitted in the sleeve 
through which the drill spindle slides, and transmits the 
drive to the spindle, A lever conveniently placed on the 
cross axle and made sensitive by a spring within the 
column actuates the spindle feed. On the left-hand ‘side 
of the machine there is an adjustable depth stop with a 
micrometer attachment. The drive from the motor to 
the spindle is through a round, endless belt, the tension 
of which is automatically maintained by a compression 
spring. The machine is specially designed for drilling 


% H. P. Unwersal Motor 
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’ 
gear and the } H.P. motor, The latter runs at 2850 r.p.m., 
and is suitable for either A.C. or D.C, supply, The machine 
is also supplied driven by an air motor, in which case the 
speed is controlled by regulating the air pressure. Some 
dimensions are given in the following table ;--- 
; & in, diameter 


Chuck capacity up to 
fin. 


Drillspindle diameter .. 
Motor-driven spindle speeds : 
Infinitely variable from, r.p.m. . . 
Motor speed, r.p.m. , 
Motor LP. eee 
Air-driven spindle speeds : 
Infinitely variable from, r.p.m. . . 
Table traverse ..  .. Whe 
Table workingsurface .. .. .. 
Height of spindle above table top . a 
* With air pressure at 80 lb. per square inch. 
A larger machine is shown in Fig. 3, It is designed for 
drilling small parts at high speeds, and is largely automatic 
in operation. -It has a twelve-station indexing table. 


5,000 to 15,000 
2,850 
$th 


5,000 to 15,000* 
lfin. 

Sin. X 3$in. 

2in. 














FIG. 3--SEMI-AUTOMATIC DRILLING MACHINE, 


The spindle is fed down through the job by a cam 
mechanism arranged to feed to a predetermined depth. 
On the automatic return of the spindle to the top 
position, it is held there just long enough for the table 
to index automatically to the next position, and then 
feeds down again. While the spindle is feeding the table 
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FIG. 2—-DRILLING MACHINE FOR 


small holes in ight work, and some dimensions and other 
data are given in the following table :— 


Drill spindle diameterin bearings 4in.; least diameter, 
in. 
chuck nose to table, is 
max. a , 
ae i sensitive feed, max. 
‘Table total vertical movement 
; diameter ese 
Spindle speeds : 
With motor at 1425 r.p.m. 
2850 r.p.m. 


3in.; min, }in. 
lin. 
lin. 


din. 


3000-1500-700 r.p.m. 
mt es 6000-3000-1400 r.p.m. 


A little machine by the same makers for drilling holes 
from 0-005in. to 4in. diameter is shown in the drawing, 
Fig. 2. According to the manufacturers, the correct speed 
at which to run these very fine drills is very critical. An 
infinitely variable speed gear is, therefore, incorporated 
in the machine, and the optimum cutting speed is found 
by adjusting until free cutting is obtained. The table 
is mounted on steel balls and rolls between hard steel 
vees. It is pushed forward by thumb pressure on the 
back, which gives a feed more sensitive than can be 
obtained by mechanical means. Drills are held in a 
collet chuek mounted on an accurately balanced spindle, 
which is driven by endless belt from the variable gear 
mechanism. A conveniently placed knob controls the 
gear ratio. Tensioning of the belt is obtained by adjust- 
ment of the platform carrying the infinitely variable 





VERY SMALL DIAMETERS 


is locked in position by a plunger. Usually, provision 
can be made for the automatic ejection of the work on 
the completion of the cycle, and, depending on the nature 
of the job, automatic loading can also sometimes be 
arranged. By reference to the engraving, it will be seen 
that two separate motors are employed. One drives the 
spindle through a belt, while the other is concerned with 
the automatic feeding and indexing mechanism. Pick-off 
change gears vary the length of the time cycle. and the 
feed cam, which*is contained in the cam box on the 
spindle bracket and controls the depth of feed, is very 
easily changed. A device on the cam plunger allows 
small variations in the depth of feed to be made without 
the necessity of changing the cam. There is also a hand 
feed lever which can be disengaged when the machine is 
operating automatically. 








24 B.H.P. Petrol Engine. 


In the accompanying engraving and sectional drawing 
we illustrate a new 2} B.H.P. water-cooled petrol engine, 
which has recently been designed for electric lighting and 
general industrial use and placed on the market by the 
Alpha Engineering Company, of Coventry. The engine 


has a bore of 60 mm.,, or nearly 2}in., with a stroke of 
95 mm., or 3fin., the cylinder capacity being 269 ¢.c. A 
working speed range of 800 to 2000 r.p.m. is provided, the 
designed output being 1-375 B.H.P, at the lower speed, and 
3-25 B.H.P. at the higher speed. The engine has been 
successfully run up to a maximum speed of 4300 r.p.m. 
The full-load fuel consumption is 0-62 pint of petrol pe: 
B.H.P. hour. The complete engine, without the standard 
fly-wheel, which is about 20 lb. weight, weighs 66 lb, 
The crank shaft is housed in an aluminium casing with 
extended deeply ribbed supporting feet. An offset 
bracket at the back of the engine houses the chain 
drive for the magneto. The crank shaft is made 
from 40 ton tensile steel and carries a tapered seating 
for the fly-wheel, which is secured with a Woodruff 
key. As shown by our drawing, an oil thrower ring with 
drain-off facilities in the end bearing plate is provided. 














2% B.H.P. PETROL ENGINE 

The main bearings are of phosphor-bronze with a white 
metal lining. The large end of the steel connecting-rod 
is white metal lined metal to metal and the upper end is 
bushed. A piston cast in special iron and carrying two 
pressure rings and a slotted oil scraper ring is employed. 
As our drawing indicates, the cylinder casing and head are 
furnished with large area water jackets designed for 
syphonic cooling. These castings are made in special 
cylinder iron. The valves are driven from two separate 
cam shafts, one for inlet and one for exhaust. They are 
housed in special guides pressed into the cylinder casting 
and an inspection door gives access to the tappets for 
adjustment. The engine is lubricated by means of a 
plunger pump placed at the lowest point in the casing. 
Although in our drawing it is shown driven from the end 
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SECTION THROUGH ENGINE 


of the crank shaft, a slight modification has now been 
made and, although the pump is of practically the same 
design, it is now worked by an excentric from the half- 
speed inlet valve cam shaft. The pump draws oil from the 
sump and delivers it through a gauge filler to a trough 
beneath the end of the connecting-rod. The oil is lifted 
by the end of the rod and lubricates all the running parts 
within the crank case. <A dip slide and oil indicator is 
provided. The governor is of the centrifugal pattern and 
is furnished with a knurled nut for hand speed control, 
which can be made while the engine is running. For 
ignition a standard H.T. magneto base mounted and 
driven by a roller chain drive is used, provision being 
made for the adjustment of the tension in the chain by 





slackening a single bolt, access to which is given by a 
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suitable inspection door. As will be seen from our illus- 
tration, the engine drive is taken from the fly-wheel side 
and, if desired, an extension of the crank shaft may be 
arranged. 








Two Very Large Helical Gear 
Wheels. 


in the two photographs reproduced herewith we illus- 
trate two very large double helical gear wheels which have 
just been made. [t is probable that nothing of their kind 
of greater dimensions has been manufactured before in 
this country. That shown in Fig. | was made by David 











Fic. 1—24-TON GEAR WHEEL—BROWN 


Brown and Sons (Huddersfield), Ltd., Huddersfield, and 
in the finished condition weighs over 24 tons and has nine 
pairs of channel section arms. The central boss as cast 
in one piece is provided with three small gaps to relieve 
contraction stresses and is machined to accommodate 
turned steel hoops, which are shrunk on finally after the 
slots have been filled or otherwise spaced. The double 
helical teeth, 203 in number, were cut from the solid ; the 
face width is 3ft. 4in. and the overall diameter about 
13ft. 74in. This wheel was machined and cut from a 
casting supplied by the English Steel Corporation, and it 











-19-FooT GEAR WHEEL--POWER PLANT 


Fig. 2 


is now being incorporated in a Ylin. single reduction gear 
for a rolling mill drive overseas. Its normal running speed 
will be about 35 r.p.m. and the peak loads likely to be 
encountered will be in the neighbourhood of 10,800 horse- 
power. It is believed to be the largest wheel of its kind 
ever cast in one piece. 

The other wheel—Fig. 2—was manufactured by the 
Power Plant Company, Ltd., of West Drayton. It has a 
diameter of 19ft. and a face width of 50in., and was made 
in halves. It has 222 teeth in all and is designed to 
transmit 16,000 H.P. in a new sheet mill in Australia. 








Tue counties of Essex, Hampshire, Kent, Surrey, 
Middlesex, and West Sussex are to spend £5,000,000 
during the year on improving existing roads and building 
new ones. 








A Simple Pipe Pusher. 


‘THE pipe pusher, which we illustrate by the accompany- 
ing sketch, is made by Skylux, Ltd., of 22, Great Saint 
Andrew-street, Shaftesbury-avenue, London, W.C.2. It 
has the merits of being easily portable and moderate in 
price, so that it can be justly ineluded in the equipment 
of contractors who only occasionally have to push pipes 
through the soil. It will push pipes up to 2in. in diameter 
through any soil which can be dug with a spade. 

As will be seen from the sketch, the machine is built 
up of steel.sections, and is most unlikely to get broken or 
out of order. It comprises a carriage, which slides in the 
main frame and takes the pipe forward in steps the length 
of the frame. The pipe is gripped by roughened jaws that 


secure their grip by means of weighted bell cranks. These 








the capacity of the factory to which he is attached. He 
must have first-hand information about the design that 
he is estimating on, and should anything of the kind 
have been made before, then he must have correct informa- 
tion on the cost of such prior production. He must have 
up-to-date knowledge of the cost of materials, the discounts 
allowed, and any inter-trading facilities po by his 
firm, and he must, above all things, be a good judge of 
the type of mechanism or structure that he is estimating 
for. Many designs can be easily modified and adapted 
for production, and all designs should be checked, as 
far as time permits, with a view to making full use of 
standard units and standardised details. 

These, in the main, constitute the major fundamentals 
that will govern all his estimates, and it will depend on 
his knowledge of each of these fundamentals whether an 
estimator will be successful or not. 

A study of the above will instantly bring out a further 
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SKYLUX PIPE PUSHER 


grips can be packed up to suit different sizes of pipe. On 
either side of the frame there are racks, which are engaged 
by ratchet pawls on the carriage, worked by the system of 
levers shown. The purchase, it will be observed, is very 
powerful and one man can easily push a pipe through 
ordinary soil. The total weight of the machine is 190 Ib. 








Estimating Methods in Engineering 


Tue following memorandum approved by the Council 
of the Institution of Production Engineers for the informa- 
tion of members taking part in the discussions on Estimat- 
ing Methods, during the session 1933-34, as a guide to 
the lines of investigation likely to be most useful, has been 
circulated :— 

(1) What is Meant by the Term ‘“ Estimating” ?— 
“* Estimating,” as applied to engineering, is a tool of 
management, It is a ‘‘ measuring stick’ by means of 
which those in authority can gauge the possibility of 
performing a series of operations within a given time, and 
for a known sum of money. If we accept this broad 
meaning for the term “‘ estimating,” then it follows that 
correct estimating will enable those in authority to 
forecast within reasonable limits the manufacturing cost 
of the product they hope to make. 

(2) Who Makes the Estimates (—The personnel engaged 
on estimating are normally known as estimators, and 
much confusion of thought as to the duties of the estimator 
exists. Many engaged in production engineering look 
upon the functions of the estimator as being a cross 
between the ratefixer and the cost accountant. A little 
thought, however, will soon show that while all these 
departments are closely allied, and, to a certain extent, 
dependent on each other for efficient working, the esti- 
mator must of necessity deal with many problems which 
never reach either the ratefixing or costing stage. When 
times are bad estimates have to be made up for many 
jobs, few of which materialise in the form of orders on 
the factory. Broadly then, we can define the position 
of the estimating, ratefixing, and costing departments 
by saying that the estimator works prior to the order 
being received, while the other two departments concern 
themselves with the orders that have been placed on the 
books of the company. 

(3) Are Production Engineers Interested in the Subject 
of Estimating ?—The importance of correct estimating 
cannot be too strongly emphasised, because it may make 
all the difference between a “going concern” and 
“bankruptcy.” This thought leads us, inevitably, to 
the point that the methods involved in correctly estimating 
the cost of a contract, or order, before actually making 
out the tender—do very materially affect the production 
engineer. 

Correct estimating does enable us to anticipate manu- 
facturing costs; determine production requirements for 
material, labour, and plant ; and, as a corollary, determine 
a satisfactory selling price. To do this correctly means 
an exhaustive analysis of every factor entering into the 
probable cost of the undertaking. 

(4) What are the Fund tals of Estimating ?—While 
the methods of the estimator will vary in different estab- 
lishments, according to the procedure of their own par- 
ticular works, the type of work that is being catered for, 
the time allowed for making the estimate, and the par- 
ticular estimator involved, the fundamentals will remain 
the same. 

The estimator must have an accurate knowledge of 








fundamental, and that is, that the successful estimator 
must be a man who can obtain for himself that co-operation 
with the rest of the works’ staff which will bring him 
success. He has to give and maintain the fullest co-opera- 
tion with both the designing and the works’ staff. He 
must, as mentioned before, be au fait with the purchasing 
of materials in all its branches, and he must have ready 
reference to the history of the company so as to be fully 
alive to its commercial possibilities and also with its 
prior manufacturing achievements. 

(5) What are the Tools of the Estwmator ?—In a general 
way an estimate starts from the sales side of the business 
and generally precedes the sale. 

There is usually little time available for getting out 
such an estimate, and the successful estimator must have 
many rapid methods for arriving at correct results. These 
methods might well be termed the “ tools ” of his trade. 
By means of these methods the estimator must quickly 
determine points and forecast with a fair amount of 
certainty a large number of variables, a few of which are 
enumerated below : 


Cost of materials. 

Labour required. 

On-costs, which must cover drawings and patterns 
as well as the usual charges. 


Apart from these he must consider any additional 
equipment that may be required, and the cost for develop- 
ing the necessary jigs and tools. He must, further, 
determine what portion of this development shall be 
charged to the particular order he is estimating for. 
Another point that is highly important is the cost of 
transportation, both of the raw material to the works and 
of the finished apparatus to the customer. 

Of the above variables the cost of labour and material 
and the methods of charging overheads will, of necessity, 
vary with the article being manufactured and the factory 
in which it is manufactured. If it were not for the human 
factor the cost of labour is probably the most simple to 
estimate, and that of overheads the most difficult. The 
cost of material is open to much abuse, and close contact 
with a keen purchasing department is involved to get the 
best results. There are many other factors that come 
into estimating, where speed is the desiderata, and these 
various factors all call for special methods to deal with 
them quickly. 

Lastly, of course, due consideration must be given to 
the need of a commercial return on the investment 
involved. 


(6) What is the Vital Consideration ?—Accurate estimat- 
ing without experience as a guide is inconceivable. The 
life of the average man is based on estimates. It is 
quite conceivable that many engineers think that the 
estimating they have done has been along elementary 
lines, yet they are constantly basing their judgment on 
the estimate or estimates they have formed of their 
fellows. Most of our business life is one long series of 
estimates, and we stand or fall on the correctness of 
them. 

If these series of lectures brings to the production 
engineer a fuller knowledge of the work of the estimator 
and of estimating methods, it will at least have added 
to that experience which is necessary for accurate 
estimating. 

It will, too, by reason of a greater knowledge of the 
requirements, make for closer co-operation between the 
production engineer and the estimator, and this will 
assist towards achieving that, which, after all, is vital 
to all engaged in engineering, namely, the accurate 
estimate. 
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Precision Hydraulic Testing 
Machine. 


‘ume universal precision 150-ton hydraulic testing 
machine illustrated herewith was designed and made by 
Mr. A. Macklow-Smith, of York Mansion, Westminster, 
for the University of Cape Town, South Africa. It is 
designed for routine testing in tension, compression, and 
bending, with special provision for research on ferro- 
concrete arches, floors, and columns, as well as fabricated 
and riveted structures. The half-tone engravings show 
the machine on the test bed, but when erected it will be 
lowered until the table is 6in. above the floor level, as 
indicated in the line engraving. Two screwed columns 
braced at the top carry the crosshead, which is moved to 
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it can readily be checked if required. A variable output 
pump with a single control wheel and indicator operates 
the machine. Straining speeds varying from 0-00lin. 
to 0-5in. per minute are obtainable by rotating the control 
wheel. The slow speeds provided enable extensometer 
readings to be taken while the machine is in motion. 
The load is applied automatically at a choice of 10,000 Ib., 
20,000 lb., 30,000 Ib., or 40,000 lb. per minute or it may 
be applied by hand. Automatic loading, it is pointed out, 
is very desirable for testing concrete. The poise is pro- 
pelled along the poise arm at the desired rate so long as 
the arm is in equilibrium. It stops instantly at the 
maximum load, or if the equilibrium is not maintained it 
stops and travels forward only when the equilibrium is 
re-established. 

The photographs from which our engravings are repro- 
duced were taken in the works of Sir W. G. Armstrong, 
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appealed to the Electricity Control Board for a licence 
to construct a new generating station to supply certain 
new areas on the Witwatersrand in the neighbourhood of 
Vereeniging. Three more fresh demands fot power have 
come in from what might be termed their present area of 
supply, and there are further demands from outside that 
area on the Far West and Far East Rand, and, in addition, 
the Government has made demands in connection with 
projected irrigation schemes. An agreement has been 
come to with the Electricity Supply Commission by which 
the site at Klip shall be utilised. The power station is to 
belong to the Electricity Supply Commission instead of, as 
first intended, to the Victoria Falls Company, but the 
latter company shall conduct and administrate.the actual 
working and running of the station in the same way as the 
Witbank power station is worked. Within a week or so 
from now the Electricity Supply Commission will offer 
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the required position by means of a motor and push- 
button control. The space between the screws is 2ft. 2in.. 
so that specimens up to this width may be accommodated 
with full accessibility for observation. 

In Fig. 1 the machine is shown with the attachment for 
tensile tests. The specimens, up to 3in. round or 6in. flat, 
are held in wedge grips. A hand wheel and screw support 
the lower grips and specimen and push them into position 
and hold them there whilst the top grips are being adjusted. 
For compression testing, top and bottom spherical blocks 
are provided, the top block being retained on its seat by 
springs. A’stool is placed on the table for short specimens 
to bring them to a convenient height for the operator’s 
inspection. Provision is made to accommodate columns 
l0ft. 6in. long. A box steel girder placed across the table, 
as shown in Fig. 2, provides for transverse specimens and 
arches up to 12ft. span for 100 tons load. Rocker plates 
on rollers allow freedom for longitudinal and angular 
movements. 

No packing of any description or valves are used in the 
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Whitworth and Co., Ltd., of Newcastle-upon-Tyne, who 
constructed the heavy parts and provided facilities for 
the extensive tests which were carried out in the presence 
of a representative of Cape Town University. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Demand for More Electrical Power. 


Carre Town’s increased use of electricity has 
made necessary the installation of another 20,000-kW 
turbo-alternator at a cost, inclusive of boiler power, &c., 
of £70,000. At a meeting of the local committee, under 
the pooling agreement between the City Council and the 
Electricity Supply Commission, it was announced that the 
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FIG. 3—GENERAL ARRANGEMENT OF HYDRAULIC TESTING MACHINE 


machine. An oil film between the piston and cylinder 
ensures frictionless operation and the hydrostatic pressure 
is a true indication of the load. This pressure is trans- 
mitted to a micrometer dial screw poise arm, which 
measures the load to within 10 lb. throughout the range of 
the machine. The calibration of the machine is claimed to 
be of a permanent nature and cannot be disarranged, but 


rate of increase in the requirements of electricity from the 
two power stations had become such that an extra turbo- 
alternator is needed. The committee has authorised the 
manager of the stations to negotiate for the new plant 
accordingly for the Salt River power station, there being 
no ground for expansion available at the Dock-road station. 
The Victoria Falls and Transvaal Power Company 
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for public subscription about £6,750,000 of debenture 
stock at 3} per cent., issued at £98. Of this total, £5,750,000 
will be applied to repaying the amount borrowed from 
the Government at 5 per cent., and the balance will repre 
sent new money which is needed for development work 
When this conversion is complete, the public will hold all 
the Commission’s stock, totalling approximately 
£10,000,000. Last April an issue of £2,500,000 was 
quickly over-subscribed. 


Union Air Services. 


During the week ended March 10th the Minister 
of Railways, in moving that the House of Assembly go into 
Committee on the additional railway estimates, made a 
full statement on the taking over of the Union Airways 
by his Department. All South African creditors will be 
paid in full, but oversea creditors will only get 10s. in the £. 
Out of the debts of the company, amounting to £74,000, 
£45,500 was due to Junkers. The shareholders will get 
nothing. The Government takes over not only the 
Junker planes already supplied to the company, but 
three which were to be delivered during the present 
year. The reason they were taken over was that hangers 
were not required for them, as they were all-metal machines 
and could be pegged down in the open. The planes on their 
merits satisfied all the Government’s requirements for an 
improved service. They had a maximum speed of 170) 
iniles an hour, and were each fitted with three of the 
latest 360 horse-power Hornet engines, and had accom 
modation for eighteen passengers in addition to the crew. 
It is stated, not by the Minister, but by one acquainted 
with the machines, that they embody an appliance 
making it possible to alter the pitch of the propellers 
so that one propeller has three alternative pitches. 
These, it is said, are not on any British machines, and there 
is also another appliance making for increased safety, 
which is new. The Minister stated in the House that the 
Government contemplates a considerably extended service. 
particularly when it is in possession of all three-engined 
planes, and when the whole Union has been triangulated 
by wireless stations. He also stated that he hoped it 
would be possible to follow the course with civil aviation 
that the Government had adopted with military flying 
to build machines in South Africa, except the engines, 
not merely assemble them here. He hoped it would be 
possible to induce some manufacturer—British, for pre 
ference—to take up the building of aero-engines in the 
Union. On the military side British engines were used, 
and it would be a considerable advantage if similar 
engines were built here and used for both civil and military 
aviation. Negotiations had already taken place with one 
British firm, but the firm had made suggestions which 
were not acceptable. He hoped his statement would lead 
to more satisfactory tenders from those who are inter- 
ested in building British engines. It may be mentioned 
here that the representative of the Junkers Company has 





been in this country for some time, and still remains, 
actively promoting the interests of his firm, and it is quite 
certain that if British makers do not bestir themselves to 
obtain the contract for building aero-engines here, their 
Continental rivals will not let the chance slip. 


Vacancies on Iron and Steel Board. 


lt has been notified in the Government Gazette of 
March 2nd that Messrs. B. G. L. Euslin, R. Dyason, and 
P. V. Gawith have been appointed members of the board 





of directors of the South African [ron and Steel Industrial 
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Corporation, Ltd., for a period of three years. General 
B. G. L. Euslin is a Transvaal farmer; Mr. P. V. Gawith, 
a former President of the South African Association of 
Chambers of Commerce ; and Mr. R. Dyason is a Pretoria 
attorney. Apparently these directors require no knowledge 
of the industry. They are to assist, and yet they replace 
the following, who have resigned :—Dr. A. J. Bruwer, who, 
with high scientific and industrial qualifications, was for 
a number of years Chairman of the Board of Trade and 
Industries ; and Mr. J. R. Leisk, general manager of the 
Standard Bank and until recently vice-chairman of the 
board of directors of the Corporation; Dr. Hans Pirow, 
Chief Government Mining Engineer. There are still two 
vacancies to be filled, that made by the death of Mr. 
Cc. F. Delfos, who was founder and chairman of the South 
African [ron and Steel Works for years, and was not only 
the man who first created the manufacture of iron and 
steel in the Union, but was the man to whom, for good or 
bad, the country owes the establishment of the State- 
controlled steel works at Pretoria, which has already 
cost the country £6,000,000, no private investors desiring 
to touch the shares. The other vacancy is caused by Mr. 
Charles Maggs, who has just tendered his resignation after 
being a member of the directorate since the inception of 
the undertaking. All these changes come at an unfor- 
tunate time, especially as on March 7th the big blast- 
furnaces were lit up, and it is anticipated that in four to 
six weeks’ time the first steel manufactured by the Cor- 
poration will pass through the rolling mills. 


Harbour Inquiry Commission. 


The Government has decided to appoint a special 
Commission, comprising two world experts on harbour 
matters, to inquire fully into the harbour position in South 
Africa, and to advise the Union what lines future develop- 
ment should follow. One of these experts will be a British 
engineer and the other an authority from Holland. The 
need for such a Commission is considered urgent, as it is 
feared that many mistakes have been made in the con- 
struction of the Union’s harbours. The position has been 
brought to a head by the decision of the Union Castle Line 
to build larger vessels requiring additional dock accom- 
modation for their 25,000-ton carrying capacity. Up to 
the present, approximately £2,250,000 has been spent on 
the new basin at Cape Town, which is not considered to be 
too satisfactory, owing to the potential danger to silting 
from violent south-easters. The Commission will visit all 
the harbours of the Union and study their development, 
with a view to guiding the Government in its future exten- 
sion schemes. Mr. J. F. Craig, the Table Bay Harbour 
Engineer, has, it may be mentioned, been loaned by the 
Government to the Durban Municipality to investigate 
the causes of the severe erosion of the sand from the 
beach there, and to try and evolve some method of pre- 
venting the denudation. 








The “ Velox’ Steam Generator.* 
By M. G. 8. SWALLOW. 


THE use of increased steam pressures and temperatures 
and the continuously increasing demand for larger and 
larger units has during recent years led to an inten- 
sified study of boiler design with the object of producing 
units of large output occupying the minimum space con- 
sistent with the maintenance of high operating efficiency. 
The use of water walls, economisers, and air heaters has 
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two of which operate on the indirect heating principle. 
Natural circulation has been departed from in these boilers 
as well as in the Sulzer single-tube boiler. In these latter 
boilers, specially designed for high pressure, the novel 
features mainly comprise rearrangement and simplifica- 
tion of the heating surface and the reduction in size or 
complete elimination of large water or steam drums exposed 
to the flame. 

As far as combustion is concerned, improvements have 
been made in the design of stokers and in the application of 
powdered fuel, whilst the use of oil as a fuel at sea has 
been further developed. Otherwise, no radical modifica- 
tion in the principle of combustion has been made. The 
one method of .increasing the boiler output or reducing 
sizes by taking advantage of the increased heat transmis- 
sion with high flue gas velocities has not been employed 
on account of the relatively heavy expenditure of energy 
necessary to create such velocities with the ordinary design 


rator constructed on the explosive principle were first 
carried out, but it was soon found that very similar results 
could be obtained if the fuel/air mixture instead of being 
exploded was burnt under constant pressure, provided 
this pressure was sufficiently high to ensure gas velocities 
through the flue tubes of between 600ft. and 1600ft. per 
second. The tests were carried out on tubes of 0-4in. to 
lin. diameter and up, to 12ft. long. The tests were made 
both with gas burning under constant pressures up to 
80 lb. per square inch absolute, as well as with explosive - 
combustion at pressures up-to 170 lb. per square inch 
absolute, with gas temperatures at the tube inlet of 2900 
deg. Fah. and gas velocities up to 1300ft. per second. 

The results proved that at suitable velocities the heat 
transmission could be increased to ten times the value 
reached in an ordinary water-tube boiler, so that potential 
means became available for generating steam with small 





heating surfaces, flue gas passages, combustion chambers, 
and water contents. Application of 
the gas turbine cycle indicated a 
possible way of obtaining the 








of boiler. In 1906 Nicolson demonstrated by his experi- 
ments and tests on actual boilers that a considerably 
increased rate of heat transfer could be obtained with flue 
gas velocities of the order of 150ft. per second, as com- 
pared with the velocities of 40ft. to 50ft. generally used 
even to-day in water-tube boilers. It was, however, 
quite evident that to take advantage of such velocities 
the whole design of the boiler would have to be remodelled, 
and it is only recently that the direction in which this 
could be effected has become apparent. At the same time, 
there was definite lack of published information regarding 
the heat transmission from flue gas to water at gas velo- 
cities above 200ft. per second, and research work on these 
lines appeared to be called for some seven years ago when 
this problem was first approached from a new angle. 
Experiments showed that flue gas velocities up to the 
velocity of sound (about 1600ft. per second) would enable 
steam generation at a very high rate to be obtained, and 





improved the performance of the water-tube boiler. 








the use of such velocities and the method of production 
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FiG. 1—Diagram of the Velox Steam Generator for Liquid Fuel Working on the Constant Pressure Principle (continuously 
Burning Flame). 


purposes. 


Concurrently, new designs of steam generators have been | based upon the experience obtained with gas turbine 


1, Burner. — 10. Boiler water circulating pump. 17. Upper water chamber with water and 
2. Combustion chamber. 11. Fuel pump. steam outlet. 

3. Heating tubes. 12. Steam separator. 18. Tangentially placed inlet flange to the 
4. Superheater. 13. Settling tank. steam separator. 

5. Gas turbine. 14, Feed-water pump. 19. Outlet for circulatihg water. 

6. Feed-water preheater. 15. Inlet flange for circulating water. 20. Steam pipe from steam separator to 
7. Compressor driven by gas turbine. 16. Connection pipe between lower water superheater. 

8. Reduction gear. chamber of boiler and evaporation 21. Steam pipe to power engine. 

9. Motor forstarting up and for governing tubes. 22. Feed-water pipe from preheater to the 


boiler water circulating pump. 





FiG. 2—32-Tons per Hour Velox Steam Generator 


developed, such as the Benson boiler, for generation at 
the critical pressure, and lately down to a pressure of 
about 1000 Ib. per square inch, the Atmos., the La Mont, 
the Loeffler, and the multi-stage injection boiler, the last 
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experiments was patented in 1928. The high velocities 
were attained in the same way as in the gas turbine by 
exploding the fuel and air mixture in a closed chamber. 
As little information on the actual heat transmission rate 
at such velocities was available, a long series of tests 
had to be carried out to obtain proper scientific data for 


necessary pressure of combustion 
by using part of the energy con- 
tained in the flue gases themselves 
to obtain from a gas turbine the 
necessary energy for driving the 
required compressor. In the gas 
turbine of the Holzwarth type, for 
instance, the total heat of combus- 
tion can be considered as consist- 
ing of two parts, the greater part 
performing work in the gas turbine, 
the lower-grade heat being used for 
the generation of steam. If the 
latter is only just sufficient to per- 
form the work of compression, the 
steam turbine is simply used for 
driving the compressor and the gas 
turbine driving the generator sup- 
plies the useful energy. On the 
other hand, the cycle can be modi- 
fied by reducing the temperature 
limit of the gas turbine, so that 
the gas turbine itself only supplies 
the necessary energy for compression 
and the combustion chamber func- 
tions as the steam generator supply- 
ing steam to the steam turbine for 
the generation of useful energy. 
The steam generator can therefore 
consist of a combination of tubular 
evaporator elements surrounding a 
combustion chamber, with a gas turbine and compressor. 
Such‘a design differs radically from the usually accepted 
boiler usage and becomes of the nature of an engine. 

On account of the high gas and water velocities em- 
ployed, the rapidity with which steam generation can be 
started, and the quick response to variations in load, the 
steam generator has received the name of ‘* Velox.” 
As stated above, two different methods of combustion can 
be used. The mixture of air and fuel can be exploded 
cyclically in a series of closed combustion chambers, or 
it can be burned under constant pressure. 

The explosion type “ Velox” has been fully dealt 
with in the technical Press, and for the purpose of the 
present paper it is not proposed to go into a detailed 
description. Up to the present, the explosion type has 
only been built in a small experimental unit. The experi- 
ments fully justify the anticipation of extremely high 
efficiencies, but the design has certain constructional com- 
plications, such as valve gear and sparking plugs, which 
require further development before the machine can be 
considered as a marketable commercial unit. 

The constant pressure type “Velox” is now fully 
established as a reliable and efficient commercial machine, 
of which sufficient operating experience is available—in 
sizes between 25,000lb. and 70,000lb. of steam per 
hour—to justify the claims of high space efficiency, 
reliability, and high operating efficiency. Units for 
outputs up to 120,000 lb. per hour are in course of con- 
struction. Up to the present the designs only allow for 
the use of liquid or gaseous fuels, but experiments with 
pulverised coal and mixed fuels are in progress. 

Fig. 1 shows the arrangement in diagram form of an 
ordinary constant pressure “‘ Velox” generator for the 
utilisation of oil fuel. The mixture of fuel and air enters by 
the burner 1, and burns in the combustion chamber 2, 
under a pressure of about 36 Ib. per square inch absolute. 
The flue gases enter the heating tubes of the evaporator 
elements 3, at a velocity of approximately 900ft. per 
second, through inlets formed as well-rounded nozzles. 
The evaporator elements each consist of a water-tube 
with three or more flue tubes passing through them. 
These elements surround the combustion chamber, form- 
ing a continuous circular water wall, so that radiant heat 
is also absorbed by the evaporator elements. The arrange- 
ment of the water wall dispenses with the necessity of 
refractory material, which, particularly in the oil-fired 
boiler, is undesirable in view of the very high temperature 
of combustion. The flue gases give up the greatest pro- 
portion of their heat to the water in passing through the 
flue tubes and then exhaust into a collecting chamber, 
from which they proceed to the superheater. If the flue 
tubes were designed as ordinary straight tubes, the high 
gas velocities would result in a considerable pressure drop 
and a large part of the pressure would be expended in 
forcing the gases through the flue tubes. To prevent this, 
the flue tubes approach an elongated nozzle, the inlet 
being well rounded, and the outlet formed as a diffuser. 
As a result, the maximum flue gas velocity occurs at the 
inlet, where the gases are at their highest temperature, 
whereas the cooled gases at the outlet with their mcreased 
density have their velocity converted into pressure. This, 
together with the diminution of the velocity of flow due 
to the cooling of the gases, results in a re-compression, 
so that a considerable reduction in the pressure difference 
which would normally be required to obtain high velocity 
of flow is ensured. 

From the collecting chamber the flue gases pass through 
the superheater, in which they cool down to about 900 deg. 
Fah., the superheater being of special design, with tubes 
placed at a relatively small pitch and with all parts in the 








the purpose of design. Experiments with a steam gene- 








gas circuit properly streamlined to reduce friction loss. 
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The superheater exhausts direct to the gas turbine 5, 
driving the air compressor 7. The greater proportion of 
the pressure created by the combustion is utilised in the 
turbine for supplying the necessary energy for the com- 
pressor drive, which amounts roughly to 15 to 30 per cent. 
of the equivalent boiler output. The remaining available 
heat in the flue gases is used in the economiser section 6 
for heating the feed water. The gas velocity in the 
economiser is also high, being round about 300ft. per 
second, which allows of small overall dimensions so that 
in many cases the economiser can constructively form the 
lower part of the exhaust. A plain exhaust pipe takes the 
flue gases to the open. 

The diagram Fig. 1 shows an impulse gas turbine and a 
centrifugal compressor. This was the first type of machine 
adopted, as it represented the ordinary standard type 
Buechi supercharging unit, working, as far as the gas 
turbine is concerned, under identical conditions. It was 
found, however, that the efficiency of this type of gas 
turbine and compressor was not sufficient to enable the 
whole of the power for driving the compressor to be 
obtained from the gas turbine. The auxiliary motor 9, or, 
if steam is available, a steam turbine, was therefore 
required to make up the deficiency in the gas turbine out- 
put, as well as to act as the starting and regulating unit. 
In order to increase the efficiency of the whole cycle the 
gas turbine and air compressor have since then been re- 
designed and in the modern “ Velox” the gas turbines 
are of the axial reaction type with multi-stage axial 
compressors. Such compressors have the advantage that 
they are capable of handling large volumes of gas at rela- 
tively low pressures and that their characteristic is better 
suited to the requirements of the steam generator than the 
ordinary centrifugal compressor. The increase in effi- 
ciency with this new design is such that, when operating 
with oil, it is possible to obtain the whole of the auxiliary 
power required from the gas turbine. The auxiliary prime 
mover must, however, in any case form part of the equip- 
ment, because the “‘ Velox ’’ generator is not self-starting, 
so that the requisite air pressure and oil fuel pressure have 
to be created before the mixture of atomised oil and air 
can be fired. Once started, the unit is entirely self- 
operating and self-governing, but in order to obtain rapid 
response to varying loads the auxiliary motor or steam 
turbine provides a means of speed variation of the com- 
pressor, allowing the air quantity to follow the variation 
in load more rapidly than would be the case if the air 
quantity depended solely on the variation in the heat 
drop over the gas turbine, which will vary with the quan- 
tity of fuel burnt in the combustion chamber. 

As high water velocities, as well as high flue gas velocities, 


steam pressure, decides the speed of the auxiliary unit, and 
as the two compressors are coupled together the correct 
proportion of air to fuel is maintained automatically at 
all loads. 


TESTS AND OPERATING RESULTS. 


As all the parts of the “ Velox” are completed in the 
shops and the set can be completely erected with all 
auxiliary machinery and pipe work, the whole unit can be 
tested before delivery, just like an oil engine, under 
maximum load conditions provided oil fuel is used. This 
fact has allowed working results to be obtained as the 
orders in hand have proceeded. 

The test results of the following units are available :— 
1.—Test on Works Boiler by Works Testing Staff. 

Capacity... .. .. «. .. 25,000 1b. per hour 
Steam pressure .. .. 425 lb. per sq. in. abs. 
Steam temperature 750 deg. Fah. 
Fuel : 
Design. . Oil 
Test SoS ee ee 
Ii.—Test on Experimental Boiler by Professor H. Quiby, of the 
Technical College, Zurich. 
Capacity. . 
Steam pressure... 
Steam temperature 
Fuel : 
Design. . 
Test 


IIl.—Test on Sugar Works Boiler by Professor H. Quiby, of the 
Technical College, Zurich. 
Capacity . . : + 
Steam pressure 
Steam temperature 
Fuel : 
Design Oil 
Test He? Oil 
IV.—Test on Power Station Boiler (Toulon) by Chief Engineer, 
Kammerer Alsiatian Boiler Insurance Company. 
Capacity. . 55,000 Ib. per hour 
Steam pressure... 284 Ib. per sq. in. abs. 
Steam temperature 707 deg. Fah. 
Fuel : 
i Oil 


Test Oil 


{In the original paper the detailed results of all these four 
tests are presented. We give here those relating to test No. 11I.] 


37,500 lb. per hour 
280 Ib. per sq. in. abs. 
850 deg. Fah. 


Blast-furnace gas 
oO 


70,500 Ib. per hour 
250 lb. per sq. in. abs. 
620 deg. Fah. ’ 


Test No. III. is of interest, as this steam generator, 
Fig. 2, represents one of the first oil-fired plants in use in 





an industrial plant. The data given in the accompanying 


Test Results, 32 Tons Per Hour, Velox Steam Generator. 
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Units. ———— ose 


Weight of air. . Lb. per hour | 


ae, WER ee ar tara ah Oe A 
Weight of gases Be’. Poe ii eis me | 
Air excess pt a ee | 
Auxiliary power .. . 


Power for Leonard set. . 

Power for circulating pump. . 

Power for governor oil pump 

Power for fuel oil pump 

Power for feed pump .. 
Evaporation .. .. 

Steam pressure 

Steam temperature 

Feed water inlet .. .. 

Net calorific value of fuel .. .. 
Boiler efficiency (without auxiliaries) 
Boiler efficiency (with auxiliaries) 
System efficiency without feed pump 
System efficiency with feed pump 


--| Lb. per hour | 
.- Lb./sq. in. abs. 
Deg. Fah. 


Percent. | 
Per cent. 

Per cent. | 
Per cent. | 


-- Deg. Fab. | 
.. B.Th.U. per Ib..—— 





are necessary to obtain the high rates of heat transmission, 
and as it is obviously impossible to allow any stagnant 
water to remain in the system, the water is forcibly circu- 
lated by means of the circulating pump 10. In the present 
design the circulating pump, the oil fuel pump 11, and a 
small oil pump for supplying pressure oil for lubrication 
and governing are driven by a separate motor or steam 
turbine running at constant speed and independent of the 
gas turbine driven auxiliaries. 

The feed water supplied by the feed pump 14 passes 
through the economiser and then to the suction of the 
circulating pump. The latter pump circulates continuously 
a multiple of the steam generated and by forcing the 
mixture of steam and water from the evaporator elements 
into the separator 12 ensures that the evaporator tubes 
are kept clear of any steam bubbles. The mixture of 
steam and water enters the separator tangentially, causing 
the contents of the separator to rotate. In consequence, 
the separation of the steam from the water is accelerated 
by centrifugal action, and, in addition, a vortex is formed, 
giving a greatly increased surface for steam liberation. 
The resultant rate of steam liberation per square foot of the 
exposed water surface is therefore much in excess of that 
available in ordinary boiler drums, where the difference in 
specific weights of the steam and water is relied upon to 
accomplish separation. The steam withdrawn from this 
separator is quite dry and there is no danger of priming. 

The control and regulation of the machine is of very 
great simplicity and allows the whole unit to be éontrolled 
automatically, so that, beyond starting up, no supervision 
is required whatever the load variation may be. For the 
governing system there is used a type of oil control gear 
similar to that employed for over twenty years on steam 
turbines. A water level regulator fitted in conjunction 
with the steam separator controls the supply of the feed 
water to the economiser, the quantity of fuel oil being 
controlled through pressure variation across an orifice 
plate in the steam main. The air supply to the combustion 
chamber is adjusted to maintain a constant ratio of air 
to fuel, by varying the speed of the auxiliary unit. This 
speed variation is attained very rapidly through the 
auxiliary motor or steam turbine, which, as soon as stable 
conditions are again obtained through the reduced or 
increased pressure and temperature drop through the gas 
turbine, runs idle. In the case of a gas-fired boiler where 
there are two compressors, one for air and the other for 
gas, the one controlling factor, namely, the variation in 





Load. 


5,040 
90,000 
1 


“21 

127-41 

149-85 
24-1 





45- ¢ . 
30,800 
242- 
597- 
132- 149- 
—— 18,100 Mazout —— 
‘ t 86-8 
84-85 
81-6 
79-4 


90-8 | 
89-75 
88-35 


table are so complete that this test at various loads gives 
a comprehensive picture of the thermo-dynamic per- 
formance of this particular unit. The boiler efficiency, 
7.e., the boiler efficiency including the power developed by 
the gas turbine for supplying the compressor power and 
the auxiliary power required by the compressor, was 
91-25 per cent. The plant efficiency, including the power 
taken by all auxiliaries, exclusive of feed pump, was 
90-85 per cent. In this case the exhaust back pressure 
was excessively high because of too long an exhaust pipe 
of small diameter during the works test. The back pres- 
sure was 22in. water gauge, instead of about 2in., for which 
the plant is designed and at which it operates on site. 
Under these conditions the gas turbine will be able to give 
the full power required by the compressor, so that the 
efficiency of 91-25 per cent. will approach 93 per cent. 
The particulars of this boiler are as follows :—- 


747 
587 
1,722 
3,056 
173 
69,700 


Evaporator total heating surface, square feet 
Superheater, square feet... .. .. .. .. 
Economiser, square feet .. .. . 
Total heating surface, square feet . ‘ 
Combustion chamber capacity, cubic feet 

Steam production on test, lb. perhour .. 

Evaporation of evaporator H.S., lb. per square 

foot re Te ee ee ee 

Evaporation of total H.S., lb. per square foot 


93°3 
22-8 


Some consideration must be given to the method of 
expressing the efficiency. First of all, it must be noted 
that the figures given are all based on the net calorific 
value of the fuel. Further, the question of the auxiliary 
power has to be considered. The fact that the gas turbine 
may not under all conditions be capable of supplying the 
whole compressor work has been already referred to. 
If this is the case the auxiliary motor or turbine 7 
to the compressor unit will run continuously under a load 
varying with the boiler output. Apart from the external 
losses (bearing friction, radiation, oil pump, and governor 
drive), the whole of the energy expended by the motor or 
turbine reappears as heat in the cycle. This additional 
heat has to be included in the heat of the fuel to obtain 
a correct heat balance. It is usual to compare boiler 
efficiencies on the basis of the ratio of heat contents of the 
steam to the heat contents of the fuel without taking 
account of the auxiliaries. This cannot be given for the 
** Velox,”’ as the power taken by the compressor is included 
in the cycle. The only possible comparison is on the basis 





of the overall plant efficiency, including all auxiliaries, 
such as fans, stokers, or fuel oil pump. 


CoMPARISON OF RESULTS. 


From the test results and the heating surface, weights, 
&c., which have been given, it will be apparent that tho 
“Velox” compares very favourably on all counts with 
any other type of boiler. The heating surface load of the 
“Velox ” is nearly ten times that of a water-tube boiler, 
whilst its efficiency is up to 5 per cent. higher in nearly 
all cases. The total weight of an oil-fired ‘‘ Velox ” unit 
for land installations, comprising evaporator, superheater, 
preheater, separator, and all auxiliaries, with the excep 
tion of the feed pump, for 22,000 lb. of water evaporated 
per hour, and including the weight of water and oil in the 
system, is 28 tons, or 2:8 lb. per lb. of steam generated. 
A 55,000 Ib. per hour ‘“ Velox ’’ would weigh 59 tons, or 
2-36 lb. per Ib. of steam. For marine purposes the 
weight can be further reduced at a slight sacrifice in 
efficiency, and for the mercantile marine the weight would 
work out at 2 lb. per lb. of steam for large liners or to 
1-4 Ib. down to 0-8 lb. per Ib. of steam for naval vessels. 
These figures are based on the maximum continuous 
rating, and not on any forced rating, and compare well 
with the figures for marine water-tube boilers, where on 
liners under the same conditions the figure is 6 Ib. to 6-8 Ib. 
per Ib. of steam. 

A much higher specific heat liberation in the combus- 
tion chamber than has hitherto been used can be achieved. 
The normal full load rate in the ‘‘ Velox ’’ is of the order 
of 600,000 to 900,000 B.Th.U. per cubic foot per hour, 
compared with the usual figures in water-tube boiler 
practice of 30,000 to 100,000, or in the case of the 
Johnson demonstration boiler of 360,000 B.Th.U. per 
cubic foot per hour. The rate of mass flow through the 
various sections of the “ Velox” is very high, because 
of the combined effect of the high velocity and increased 
density of the gases. Typical figures of the mass flow are 
as follows :— 

50,000 lb. per square foot per hovr 


30,000 lb. per square foot per hour 
30,000 lb. per square foot per hour 


Evaporator 
Superheater 
Economiser 

Usual values for a highly rated water-tube boiler of 
modern design are of the order of 4000 Ib. to 6000 Ib. per 
square foot per hour. 

A further point of interest is the much smaller part 
played by furnace radiation. Whereas in the modern 
water-tube boiler the amount of heat transmitted by direct 
radiation from the furnace is often about 50 per cent. of 
the total heat absorbed, in the ‘‘ Velox” only about 
25 per cent. is transmitted in this way. The high rates of 
heat transmission obtained with the ‘‘ Velox ”’ are almost 
entirely due therefore to the greatly accelerated heat 
transfer by contact. 

{The paper concludes with a discussion of the applica- 
tion of the ‘* Velox ”’ boiler for land and marine purposes. | 








FARADAY HOUSE SCHOLARSHIPS. 


As a result of the Entrance Scholarship Examinations held 
at Faraday House Electrical Engineering College on April 
4th, 5th, and 6th, the following awards have been made :— 

Francis George Peck (Bedford Modern School) the 
‘‘ Faraday ’’ Scholarship of 80 guineas a year, tenable for two 
years in College, and one year in one of the works affiliated with 
the College. 

Reginald Frederick Mansfield (Plaistow Municipal Secondary 
School), the ‘‘ Maxwell’’ Scholarship of 60 guineas a year, 
tenable for two years in College and one year in works. 

Leonard Alfred Stockdale (Southend High Schoo!) an Exhibi- 
tion of 40 guineas a year, tenable for one year in College and 
one year in works. 

Laurence John Sayer (Erith County School), an Exhibition 
of 40 guineas a year, tenable for one year in College and one 
year in works. 

Louis William Parsons (Brockley School), an Exhibition of 
30 guineas a year, tenable for one year in College and one year 
in works. 

Special Entrance Prizes of 20 guineas to John Alan Lamond 
(Highgate School), Leslie Charles Thomas (Southend High 
School), John Ernest Francis Sandford (Wellington College), 
Leslie John Alphonse Merckx (Beckenham County School). 








InNsTITUTE OF TRANSPORT.—The Institute of ‘Transport 
announces that its next dinner will take place at the Connaught 
Rooms, Great Queen-street, London, W.C.2, on Friday, Feb- 
ruary 15th, 1935. 


Contrasit.—A special bandage, which is affixed to the 

ulleys, is now on the market by name “Contrasit,” which 
is claimed by the makers definitely to stop slipping of belts. 
It is actually affixed to the pulleys. It is being marketed in 
this country by the Contrasit Company of Great Britain, 109, 
Kingsway, London, W.C.2. 


O.p-tTrmMe Mororists.—At the annual general meeting of the 
Circle, held at the Royal Automobile Club on March 28th, 
Sir Percival Perry was elected President in succession to Sir 
William Letts, and Mr. S. F. Edge was elected Chairman of 
Committee, in succession to Lieut.-Colonel Walter Bersey. 
Retiring members of the Committee (Messrs. Bersey, Critchley, 
and Duffield) were re-elected. The resolutely announced 
resignation of the Honorary Secretary, Lieut..Commander 
Montague Grahame-White, was — just as resolutely 
aus it was announced. The Circle of Nineteenth-Century 
Motorists was founded in 1926, by persons who ‘‘ owned and/or 
drove a mechanically self-propelled vehicle prior to the conclu- 
sion of the first 1000-mile Trial of April-May, 1900.”” A majority 
of members of the Circle were motoring, or actually driving 
their own motor vehicles, from 1894 onward, although their 
fellow-members include some who just scra in “by the 
skin of their teeth.” But nobody who ly was an active 
motorist prior to the conclusion of the first 1000-mile Trial, 
the father of all dependability tests, rallies, and such-like, 
need have any misgivings concerning bis eligibility as a member, 
and his very cordial reception by his peers, if he will apply for, 
and duly complete, a form stating his qualifications. The 
annual subscription is £1. me seem owe forms, for the use of 
motorists prepared to establish their eligibility, may be obtained 
either from Lieut.-Commander M. Grahame-White, The R.A.C., 
Pall Mall, London, 8.W.1, or Messrs. G. R. Helmore, Helmore 
and Co., accountants to the Circle, of 3, Charles-street, St, 
James’-square, London, 8.W.1. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Continental Steel Trade. 


The Continental steel industries have not 
improved their position to the extent expected early in 
March, when it looked as though the export demand for 
Continental steel would increase under the influence 
of the spring demand. The belief prevails amongst 
buyers in overseas markets that the Cartel will have to 
reduce its prices, and for this reason they are. reluctant 
to place important orders. Against this argument it 
is pointed out that the allotments of some of the national 
groups have been almost filled. Actually, the only price 
movement of any importance which has occurred of 
late in Continental steel has been an increase of 2s. 6d. 
in the price of N.P. joists, for some of the less important 
markets. This has brought the price from £2 15s. to 
£2 17s. 6d. Until recently, German and French steel 
works were content to rely principally upon their home 
markets, and this enabled the Belgian works to book a 
considerable amount of export business. The situation 
in this respect, however, has become more difficult, 
and it is understood that the French works are pressing 
for an increase in their export quota. The German Govern- 
ment, also, is urging the steel makers, for political reasons, 
to secure more export business, even if they have to 
sacrifice profits. Business can only be increased in this 
way at the expense of other members of the European 
Steel Cartel, and in the present state of the demand it 
is probable that agreement will be difficult, although 
it has to be admitted that so far many serious difficulties 
regarding quotas have been overcome. Whilst the manu- 
facturing side of the market professes to be content with 
the position, and expects conditions steadily to improve 
during the next six months, the Continental merchants 
complain of the competition they are experiencing from 
works organisations. When the Cartel set up sales offices 
to control prices, there was a considerable expansion 
in the works’ export selling organisations, and the mer- 
chants state that these concerns appear to receive favour- 
able terms as regards prices and compete direct with their 
customers. As a consequence, a good deal of merchant 
business is going to works outside the Cartel, but these, 
of course, have not the capacity to meet the full require- 
ments of the trade. 


The Pig Iron Market. 


With the production of light castings gradually 
expanding, owing to the increasing spring demand from 
the building trades, the prospects of the pig iron market 
are distinctly favourable. In Scotland, the Midlands, and 
Lancashire, the requirements of the foundries are absorbing 
* good quantities of ‘pig iron, and during March increased 
quantities of Cleveland iron were shipped to Scotland. 
The position on the North-East Coast has become some- 
what easier, and there is more prompt iron available. 
Consumers are keen, however, to enter upon contracts 
for forward delivery, and the reluctance of the producers 
to accept this class of business has caused some heart 
burning. The makers argue that costs are tending to 
rise, and that until the situation is ripe for a considerable 
increase in production, they must adhere to a conservative 
policy with regard to forward commitments. The com- 
paratively small quantities of pig iron that reached the 
market as a result of the Easter stoppages—the blast- 
furnaces did not close down—were quickly picked up by 
local and Scottish consumers. Recently there has been 
an increase in inquiry from overseas markets, but little 
of this developed into business, as the East Coast makers 
are not in a position to accept much foreign business 
in view of the strong home demand. Fairly satisfactory 
conditions also rule in the Midlands, but the position in 
this market is less stringent. The production of the 
furnaces during the holidays went into stock, but it is 
expected that consumers’ needs will quickly absorb this 
extra tonnage. One of the most favourable features of 
the Midland trade is the regularity with which consumers 
of all classes are taking deliveries against contracts. 
Most of the big users of Midland brands have covered 
themselves over the first half of the year, but there is an 
active business, amounting in the aggregate to a large 
tonnage, passing in small parcels. In the Lancashire 
district the quantities of iron going into consumption 
have been rather less than at the beginning of March. 
It is noticeable, however, that the requirements of the 
heavy engineering trades are increasing, after a rather 
lengthy period of dullness. Business in hematite has 
lagged since the holidays, as most consumers have 
bought well forward. Some inquiry has been in circulation 
for far forward delivery, but this has not matured into 
business yet. Export inquiry has shown signs of develop- 
ing lately, and transactions have been entered into at 
aroand 61s. f.o.b. for North-East Coast No. 1 quality. 
The official home minimum prices are 68s. d/d Teesside. 


Scotland and the North. 


The second quarter of the year has opened 
under favourable conditions in Scotland. For a few 
months to come most of ‘the heavy steel works will be 
busy on the orders placed by shipbuilders and other 
large users early in the year. In tho latter part of March 
there was a noticeable decline in the volume of new 
business, and the market has failed to recover all the 
ground then lost. The steel makers, however, can afford 
to wait for a time, as specifications against the contracts 
they hold are coming forward with regularity. Engineer- 
ing concerns are also using larger quantities of steel, 
and the improvement in this direction is welcome, as the 
demand from this industry has been rather disappointing 
for a long time. The constructional engineers, however, 


employed during this quarter. The resumption of work 
on the Cunarder is not of great importance to the heavy 
steel makers, as most of the steel required will be of the 
lighter descriptions, such as sheets and light plates. 
The order recently placed with the North British Locomo- 
tive Company, Ltd., of Glasgow, for fifty locomotives 
for the South African Railways at a cost of about £300,000, 
should provide welcome work for the plate mills, as orders 
for boiler plates have been scarce for several months. 
The re-rolling works in Scotland are not busy, and 
although they maintain the terms of their arrangement 
with the billet makers by which they draw their supplies 
from home sources and keep to a price of £8 12s. for small 
steel bars, they do not appear to be reaping much benefit. 
Unassociated works and importers of Continental merchant 
bars take the greater part of the business coming on the 
local market at figures well below the Association limit. 
Export trade also has not materially improved, and the 
quotation of £7 10s. is meeting with competition. The 
Lancashire market this week has shown a distinct recovery 
from the rather lethargic conditions that prevailed just 
before the Easter holidays. The activity or otherwise 
of the constructional engineers in this district quickly 
affects the general tone of the market, as this industry 
normally absorbs large quantities of steel. For some time 
most of the constructional firms have been irregularly 
employed, and this has been reflected in a comparatively 
quiet demand for joists and sections. The re-rollers have 
improved their position, but apparently little business is 
being done in small bars at £8 12s., the bulk of the orders 
being for ferro-concrete bars, which are quoted at £7 10s. 


North-East Coast and Yorkshire. 


Operations were resumed in this district after the 
holidays at the rate ruling before the break. Comparisons 
are drawn between business activity a year ago and to-day, 
and these show that considerable progress has been made. 
Many more blast-furnaces are working, and employment 
is on @ much larger scale at the local collieries, ironstone 
mines, and coke ovens. Naturally enough, anxiety is felt 
locally with regard to the future of Dorman Long’s under- 
takings, but it is generally believed that the improvement 
in the iron and steel trades will enable satisfactory arrange- 
ments to be made. The works on the North-East Coast 
are well employed for the most part, but there is still a 
scarcity of shipbuilding orders, and the mills producing the 
descriptions of steel used by this industry are not fully 
occupied. Lately, there has been some indication of an 
improvement, but the position cannot be regarded as 
satisfactory. So far as general trade is concerned, orders 
are coming forward with regularity, and the constructional 
engineers are taking fair quantities of plates, joists, and 
sections. The works producing railway material have 
received a few more orders recently and are busier than 
for some time past. The production of semis is on a heavy 
scale. The departments engaged in this trade are fully 
occupied, and the whole output is going into consumption. 
The Sheffield district has benefited from the improvement 
in the steel industry to a greater degree probably than any 
other. Production in this area is estimated to be at the 
rate of 1,300,000 tons per annum, which is believed to be 
@ peace-time record. In some cases departments did not 
close down during the Easter holidays, and in practically 
every case works are pressed to keep their deliveries up 
to date. The demand for stainless steel continues to be a 
feature of the market, and the quantities going into con- 
sumption appear to be increasing, in spite of the heavy 
quantities which have been steadily absorbed during the 
past six to nine months. There is also a growing request 
for crucible and special steels, and the number of electric 
furnaces in operation in the Sheffield district has been 
added to considerably. Re-rollers are busy, but are not 
finding orders coming to hand with the same freedom as 
before the advance in price to £8 12s. Unassociated works 
and Continental sellers appear to be securing a large share 
of the available business. 


Current Business. 


Orders for constructional steel are to be placed 
shortly by the War Office, which is to spend £100,000 
on the reconstruction of the Army Headquarters at 
Catterick, in Yorkshire. Fifty locomotives have been 
ordered from the North British Locomotive Company, 
Ltd., of Glasgow, by the South African Railways, at a 
cost of £300,000. It is announced that the works of John 
Lysaght, Ltd., of Newport, have been busier during the 
past four months than at any time since 1929. A contract 
for £40,000 has been placed by the Oxford Corporation 
in connection with a scheme for extending the water 
supply in the Abingdon area. The Department of Overseas 
Trade reports that the following are open for tender :— 
Persia, Department of Industry and Agriculture: 
Machinery and accessories for a silk-spinning and weaving 
mill (Tehran, June 5th); Morocco, Protectorate Govern- 
ment: Diesel motor tractor (Rabat, May 19th); India, 
Stores Department: Centrifugal pumping plant of 6600 
gallons per hour capacity for tube well at Mamukanjan 
(Simla, April 30th), water meters (New Delhi, May Ist), elec- 
trically driven vertical spindle tube well pump, with motor, 
starter and control gear (New Delhi, April 20th); Cape 
Town, Electricity Department: Two sets automatically 
controlled electrical sewage pumps, with motors, valves, 
and piping (Cape Town, May 23rd); South African Rail- 
ways and Harbours; Supply of compression-ignition 
four and six-cylinder, six-wheeled vehicles (South Africa, 
June 4th), steel axles and tires (Johannesburg, May 7th) ; 
Argentine State Oilfields: Supply of 1075 m. of seamless 
black steel pipes, 76-2mm. diameter, with couplings, 


Export quotations are 


Copper. 


The effect of the American code agreement is now 
apparent in the copper market and a much firmer tone has 
developed during the week. A satisfactory outcome of the 
arrangement is the definite settlement of the wages 
problem, but there still seems some uncertainty regarding 
the minimum price. Probably this will be fixed at 8c. 
or 9c. delivered. There appears to be no attempt to limit 
production, but sales of all producers are restricted to 
certain quotas. One of the provisions of the scheme which 
may cause difficulties is that no copper shall be sold to 
other than consumers unless the sale is approved by the 
Code Authority, and no such authority will be given 
except to retail buyers of not less than carload lots for 
re-sale to actual consumers. These provisions will not 
apply to the export market, in which the Americans will 
have to meet the competition of African and Canadian 
producers. The latter, however, will not be able to supply 
the full requirements of the market and fear is expressed 
that the Americans may endeavour to increase their prices 
too rapidly and so check a growing demand. Another 
interesting development has been the embargo placed by 
the German Government upon the import of copper, which 
is to last until May 4th. This has had comparatively little 
effect upon the market, as the German consumers had 
covered their requirements for April. The quotation for 
electrolytic copper is firm at 8-524c. or £36 15s. c.i.f. The 
London standard market has naturally responded to the 
better conditions in the electrolytic department and there 
has been an increase in bull speculation. 

Tin. 

The decline in prices last week seemed to be the 
result of nervousness occasioned by the announcement 
that a meeting of the International Tin Committee had 
been called to consider the question of increasing pro- 
duction quotas. The news that no change would be made 
was quickly reflected in a strong upward movement in 
values. On the other hand, the Committee decided to 
recommend to the Governments which are parties to the 
tin control their acceptance of the proposal that a Buffer 
Tin Pool shall be established for the regulation of market 
prices, by the utilisation of a reserve stock of tin. The view 
of the Committee was that it would be an agent for dis- 
couraging speculation, and so prevent undesirable price 
fluctuations. Dealers, naturally, are perturbed at the 
possibility that the market will be subject to manipula- 
tion of this description, and are inclined to argue that price 
fluctuations at present are principally the result of the 
control. The statistical position of the market continues 
to improve, and it is pointed out that the total visible 
supply is probably about 24,000 tons, whilst the normal 
figure should be about 20,000 tons, so that there should 
still be room for a decrease without causing the market 
inconvenience. American consumers have bought spas- 
modically, but business with the Continent has been quiet. 


Tin and Tin-plate Consumption. 


The Hague Statistical Office of the International 
Tin Research and Development Council has issued some 
interesting figures of the consumption of tin and tin- 
plates. The largest increase in the use of tin in 1933 
occurred in the United States, the United Kingdom, France 
and Germany. United States consumption increased by 
23,533 tons to 58,793 tons; United Kingdom by 1455 
tons to 19,964 tons; France by 1289 tons to 9965 tons ; 
and Germany by 1215 tons to 10,227 tons. A consider- 
able increase of from 828 tons in 1932 to 1470 tons in 1933 
was shown by Belgium, but the report adds no knowledge 
is available as to what extent this was due to change in 
invisible stocks. World tin consumption during 1933 
amounted to 127,400 tons, as compared with 99,986 tons 
during 1932, an increase of 27,400 tons. World tin-plate 
production in 1933 amounted to some 3,200,000 tons, as 
compared with 2,300,000 tons during 1932. Tin-plate 
consumption of some of the important tin-plate con- 
suming countries are given as follows :— 


1929. 1930. 1931. 1932. 1933. 
Thousands of long tons. 
ik 7 Soe - 1710 .. 1540 .. 1363 .. 1002 .. 1730 
United Kingdom Mu Bic: Bh... Me. Te 
Japan ie 88 .. 89 . 74. 96. 106 
France 103 .. 97 66. Thee 103 
Germany .. BOG: .3:,,289 100 . 75. 97 
Australia .. 50 .. 57 40. 54. 59 
Netherlands 55 .. 53 56 48 56 
Lead and Spelter. 


The lead market is still suffering from the un- 
favourable statistical position, and prices on the whole 
have been rather weak. There is a strong consumptive 
demand, however, and the manufacturers of lead products 
are experiencing a better spring demand than usual. Not- 
withstanding this, the United Kingdom Lead Manufac- 
turers’ Association has revised its basis prices and -has 
reduced the quotation for London for lead sheets by 
£1 10s., and for the Home Counties by £2 10s., thus bring- 
ing the prices in both districts to the same leve!. Reduc- 
tions have also been made in other districts. This is 
apparently due to the competition which has been experi- 
enced from an outside producer. This struggle has been 
going on for many months now, but only occasionally is 
it sufficiently acute to bring about drastic price changes. 
Little of interest has developed in the spelter market. 
Prices have been steady and the improvement in the statis- 
tical position has created a better feeling in the market. 
In the United States the stocks in March decreased by 
1000 tons to 110,761 tons, notwithstanding that produc- 
tion was 3000 tons heavier than in February and amounted 
to 33,721 tons. Onthe London market there has been some 
realisation of old bull accounts, but this has not greatly 








are not actively engaged, although some firms have 
enough work on hand to keep them moderately well 





specials, flanges, and valves, 5235 m. of various diameters 
from lin. to 12in. (Buenos Aires, May 8th). 


influenced prices. 
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Current Prices for Metals and Fuels. 











Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers : joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 

























































PIG IRON. STEEL (continued) NON-FERROUS METAL. 
Home. Export. Home. Export. Official Prices, April 11th. 
(Did Teesside Area) GLasGow AND DisrTRiIct— oe £ s. d. CorrpER— 
N.E. Coast— £8. d. £8. d. BE ntovh, inn, fon he RE hak: he eee ee a hl ae! Sle 
Hematite Mixed Nos... 3 8 0.. 30 0 Wane 8)6 114 Sclushe sacks 4h dn tow Sr £9%.,.6 , PL tas , . 
MesG sya os ox aheSeigeeesy 3 0 6 Joists 815 0. 1.2 8 eatery 8 Ee pM. pn - “ee oo 4 ? 
Cleveland— (D/d Teesside Area) Channels. . ¢.. inal ORS 06 & 712 6 as = ah Ingots, ava Bir. : 7 : 
aoe 310 0.. io eee Rounds, 3in.andup .. 9 7 6. 8 7 6 mingham .. . F £37 0 0 
NE ie siete OR Bows 218 6 » under 3in. lz '¢ . iii ap Sheets, Hot Rolled .. .. £62 0 0 
No.4 Forge .- -. .. 3 6 0.. .. 217 0 Plates, jin. (basis) 815 0. 715 0 Home. _ Export. 
Basic (Less 5)- rebate) -. 3 5 0... .. Y fein. .. wat a at tee 8 00 Tubes, Solid Drawn (basis) .. 10d. 10d. 
MipLanps— Bens fet geht, ig hog tage 8 5 0 »  Brazed (basis) .. .. 10d. 10d. 
Stafis.— (Delivered to Black Country Station) >» tin. .. 910 0 810 0 | Brass— 
North Staffs. Foundry ee eee ” tin... ©. .. 9 2 6.. Ste Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 0 
a és Wotgey 6600 BSG. Ron Fs ae 712 4 Home. Export. 
Basic (Less 5/- rebate) -- 310 0.. .. Debi NON Ach Vib Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
Northampton— ee Sgt »  Brazed pinindth iy Ild. Id. 
Foundry No.3 .. .. 3 7 6.. .. RMS i. as 958s. cs hin ols 73 4),0°" x , 
inh: satexais 2 asa 8 B76 | = ag 4 976. 8 76 or ie “4 wie? dit: Agibet We — 15 be = 0 
. ml = <n a ree months .. .. .. if 7 b6to 713 6 
Derbyshire— came 8 SherRss a gaia! heey oe ee seen aes 
No. 3 Foundry ane Woe ot Channels. . : 812 6. 712 6 Siateset tt. 614 16 Sto £15 5 0 
Forge FF et See oe nae sg waiver: Aluminium In ots (B (British) . na “£100 1"? 
ndtentialenss » under 3in. $ 12° 0. 7 0 0O]* 8 Ni 
Hematite, f.o.t.furnmaces 3 11 0° Plates, #in. (basis) 8.29.56. 715 0 
No. 1 Foundry, ditto .. 312 6. ne fin. .. o 2.8.< 8 0 0 
No. 3 Foundry, ditto 310 0. re Gis x 27-6... 8 5 0 FUELS. 
Basic, d/d (Less 5j- rebate) 3 6 0. | ‘J fein. .. 912 6. 810 0 SCOTLAND, 
N.W. Coasr— ; fin. .. oT. 8 5 0 | LaNARKSHIRE— Export. 
(315 6 d/d Glasgow cht ss > pus 8 OR ist ea (f.0.b. a kai ty Unscreened 13/3 to 13/6 
Hematite Mixed Nos. 4 0 6 ,, Sheffield ‘ d ¢ d ““ ore Ell ie tk weiner 14/3 
\4 5 6 ,, Birmingham tence one ” * IE aad gata 16/- 
Angles .. ote Re OPES 815 0 eosin: 
een ee ae ete et eee - Se aig Ae ae PA es 915 0 % * P 
MANUFACTURED IRON. meas (MENIAL Vac iare Milas Mae algae, oa (f.0.b. Ports)}—Steam he eve? We 1i/- 
LaNncs.— Home. Export. Channels... .. ee A eee 9 0 © | FiresHinE— 
2 a. 4. £ ad. Rounds, 3in.andup .. 912 6 915 0 (f.o.b. Methil or Burnt- 
cae SS a ere ee ver eee 9 4 6 island)}—Steam.. .. .. -. .. «- 12/9 to 13/- 
Retna 608 An 38 wn . gy my or bog areas Unscreened Navigation Rey ee . ss 12/~ to 12/9 
S. Yorrs.— E ‘ie hie. > ‘ : <4 ; ; : : ‘ LoTHIANS- , 
an iters gigs gee Z Be cer chsach” ape UMA SIM, Ticats 912 6 (f.0.b. Leith}—Hartley Prime . . 13/- to 12/6 
Best Bars Ene: a ie See : BEE. cence, cra Mont 2) 8176 Secondary. Steam... «+ reir ss «ss LD YY, 
MrIpLanps— 9 inet 5 Ft t Rr Orss ix 915 0 ENGLAND. 
Crown Bars .. ee ®@ 
Marked Bars (Stafis. ‘ie ee bee OTHER STEEL MATERIALS. YORKSHIRE, MANCHESTER—— 
Nut and Bolt Bars 7 5 0to7 15 0 Home. Export. B.S.Y. Hard Steams .. .. . P . 17/6 to 20/6 
era ee Sheets. £s. d. £ s. d. Furnace Coke te ne te fae +s 4s 18/- to 17/6 
ee Seon oan tt Peel 95 0 10-G. to 13-G., f.o.r. .. 8 15 0... 8 15 0 | NorraumBERLAND, Newoastte— 
SERA AR RL Booms ee mein Se [la ere 
ae Speen 25-G. to 27-G.,d/d_.. 1017 6 917 6 inmate 78, ee he oe a ee 
Common Bars so +e 912 6... 815 0 The above home trade prices are eet 4-ton y dees and over ; Unsoreened .. ) dol Rein lye yA NS 9 waaay 13/- to 13/6 
Best Bars oe ee «) 10 2 6... .. 915 0 | 2.t0n to 4-ton lots, 10s. per ton extra; and under 2-ton lots, ; 
Double Best Bars SQRAR Bik x 10 © 0 | 30s. per ton extra. DurHaM— 
oc - | Galvanised Corrugated Sheots, Basis 24-G. mera ped car ey Ve ees ian ” A ‘: 
STEEL. Home. ae Y car Se tenis), ee la mie Sees t j 
LONDON AND THE SouTH— Home. Export. 4-ton lotsandup.. .. 1215 0 SHEFFIELD— Inland. 
£ s. d. Sf wei 2-ton to 4-ton lots -. 18 2.6 Best Hand-picked Branch .. 27/- to 28/- 
Angles 8° 10!"@ .. fi ae Under 2tons.. .. .. 1415 0 South Yorkshire Best .. .. 22/- to 24/- 
Tees. . 628" 6--. 8 7 6 Export : £16 7s. 6d., c.i.f. duty paid India. South Yorkshire Seconds .. 17/6 to 19/6 
Joists Sar 6... ei net e £11 5s. 0d., f.0.b. other markets. Rough Slacks.. .. .. .. 6/-to 9/- 
Channels.. .. S25 2... > ee Scandinavian Markets Free. Nutty Slacks 1/-to 8/6 — 
Rounds, 3in. ae up i ae 8 7 6 | Tin-plates. 
» under 3in. 814 6.. 20 by 14 basis f.0.b. Bristol Channel ports 16/6 to 16/9. | CABDIFF— SOUTH WALES. 
Plates, jin. (basis) 9 '6"'O"%: 715 0 Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. Steam Coals : 
a PO es eS 8 0 0 | Billets. won Best Admiralty Large.. .. .. .. .. 19/6 
fin. 910 0.. 8 5 0 Basic, Soft (25-41%C.) .. 6 0 0 ase RRR aii rae t rug 
din. .. 915 0.. 810 0 |, Medium (0-42% to0-60% C.).. 617 6 b cassinte Presid iiilile 14 hte § 18/3 to 18/6 
» tn. 5 Ballade Reick » Mawk (O-1h, © 0-084 2) Foti ReGen italia” in 4s lodacc hes or 
Norra-Easr Coast— Aad 5 pst aed oe CargoSmalls.. .. .. .. .. .. «. M/6to 12/6 
£8. d. fs. d. ve py OMB i iiriticct BP cf SeeMliie. aut perekc caw. “ks. oninarale 
Angles 876. ae Sots up 90: 3855 -LSOR Romp aman «18 ;/ ©..8 Pitney Coke oo i ose on. vol RgpeneTS 
Tees. . 97 6. 8 7 6 penbene Syhtv nd Viernes Gabe rh! ON eh ee 
Joists 815 0. 776 Rails, Heavy, 500-ton lots, f.o.t.. . 810 0 ee maa sities st rs » rt oe i 21/- 
Channels. . 812 6. 712 6 at Light, fot... x 710 0 
Rounds, 3in. uke up 976. $ 74 Swamele— : 
» under 3in. 812 0. 70 0 FERRO ALLOYS. poe none cmacuiin 
Plates, Oi - r : ; ~ : ea oe Powders: = 75 idintantt Otte. O88! oS ae 
Be. 0 5 0. 8 5 0 ae ee cama 
fin. .. 910 0. 810 0 | FerroChrome,4p.c.to6p.c.carbon £23 0 0 7/- Peas Re Sire iP mda Ci ree 
» gino... 926. 8 5 0} » » Gpe.toSpe. .. s3112 6 a/- RubblyOulm.. .. .. .. .. «=». SfBte 10/8 
Boiler Plates, jin. S.6.,0.-; 712 6 + »  S8po.tol0pec. .. £2112 6 T/- 
a » Specially Refined .. Steam Coals : 
MIDLANDS, AND LEEDS AND DisTRIcT— 2 Max. 2:p.c. carbon £37 10 0 ll/- EPS RCD eT * re ae 
a a & £ a eh . - 1 p.c. carbon £38 15 0 11/- Nuts oe os hh oe os oe o. ee 18/6 to 22/6 
Angles ee 42: 0(T a7 ee , 0-70p.c.carbon £42 0 0 12/6 Wea so ess gees CRT ANS Gs, tehek  he eeeee 
Tees. . wile ate pple » carbonfree .. 10}d.perlb. 
Joists S15 ¢. 77 -0'| pecesinie Choma T'S" SU spb peel 
Channels. ; blend 7 12 6 | Ferro Manganese (per tou) -- «+ £10 15 0 home FUEL OIL. 
Rounds, gin. ond up Ae a St ae » Silicon, 45p.c.to50p.c. .. £12 7 6scale 5/-p.u. 
under 3in. 812 0. 7 Od »  Tbpe. “at wBIT. Or O4087 10.0 Inland consumption ; contracts in bulk. 
Plates, fin. (basis) Olt w+ 715 0 scale 6/- p.u. Exclusive of Government tax of 1d. per gallon. 
s trin. » O72 “Gr. 8 0 0 . Vanadium .. .... .. 12/8perlb. Rw‘ Ovcait Instellativii: Por gallon. 
tin. it fei ie 8 5 0 ,» Molybdenum... .. .. 6/6per lb. 
» fein. Die £m Be 810 0 » Titanium (carbon free) .. 9d. per Ib. Fyrnnce Oil (0:800 wonee) ERNE VET a. 
» din. 926. 8 5 0|Nickel(perton) .. .. .. .. £226 to £230 DMR OB cst sc05 Socreesvsessqone Ae Te e 
Boiler Plates, Soh ie i a 7:13. 6 | WeereCones 2. oc eiiss ewe ee 5/8 per Ib. Manchester prices 4d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Railway Organisation. 


THE reports of the railway companies for the past 

year are not encouraging. The traffic receipts fell off by 
6 per cent. as compared with those for 1932, and the 
losses sustained would have been much heavier if the 
companies had not effected severe economies in all their 
services. The Paris-Orleans deficit amounted to 330 
million francs, and economies to the extent of 84 million 
francs were partly offset by an obligation imposed on the 
company to reinstate 1900 railway men who were dis- 
charged at the time of the strike some years ago and for 
whom work had to be found in the company’s shops, 
although it could have been more profitably done outside. 
The “ common fund,” which was created with a view to 
pooling all profits in order that companies sustaining 
losses could be assisted by the surplus from others, has a 
deficit of something like 3500 million francs. Although 
the situation has been made easier by the reduction of the 
State tax on passenger receipts from 32-5 per cent. to the 
former 12 per cent., it is yet regarded as extremely serious 
for the reason principally that the companies still have 
their hands tied by a rigid State control. There are neces- 
sarily many points of friction between the companies 
who want to carry on their business under industrial con- 
ditions and the State, to which the railways will revert in 
fifteen years’ time. The companies are merely concession 
holders, working under archaic contracts which the State 
has always shown extreme reluctance to bring up to date. 
They have been under the domination of a Socialist Parlia- 
ment, which has manceuvred for a nationalisation of the 
railways, and the results of its interference have been so 
disastrous that a plan of reorganisation under State control 
was adopted last year, without, however, giving to the 
companies the degree of liberty they claimed for the 
successful working of the railways. Now that the new 
Government has set itself the task of carrying through a 
programme of strict national economy the railways are 
again receiving attention. In view of the precarious 
outlook the Minister of Finance, Monsieur Flandin, is 
preparing a plan in collaboration with all the companies 
for a reorganisation of the railways. The seriousness of 
the situation lies in the fact that the Treasury has to 
advance money to the “common fund” to make up for 
deficits, so that the losses will inevitably fall upon the tax- 
payers unless some means can be found of placing the 
railways on a satisfactory self-supporting basis. The com- 
panies have shown what they can do by cutting down 
expenses, and it now remains for the State to remove 
onerous restrictions and obligations which are responsible 
for the failure of the companies to pay their way. There 
is reason to believe that the plan being prepared by Mon- 
sieur Flandin will give them satisfaction. 


Accelerated Canal Traffic. 


In 1933 the tonnage of motor barges on the 
French inland waterways was 673,773, and of horse and 
electrically hauled barges 4,164,650, and the quantities 
of goods carried by them were respectively 7,115,000 tons 
and 45,552,000 tons. The objection of ordinary barge 
owners to the priority allowed to the faster motor barges 
in passing through locks was the cause of serious trouble 
last year, when partial satisfaction was given to the 
strikers by curtailing somewhat the privileges of motor 
barge owners. . The association of these owners has now 
appealed to the Minister of Public Works to put in hand a 
programme of work for the general improvement of the 
canal system, The competition of accelerated goods traffic 
on the railways and of road haulage can only be met, it is 
explained, by more rapid transport on canals, and speed 
is, Moreover, essential to economy in running motor barges 
on account of their higher capital charges. As the acquisi- 
tion of motor barges was encouraged by the State at a 
time when facilities for doing so were offered by German 
reparations, it is argued that the State should do what is 
necessary to ensure that they can travel on the canals at 
their maximum speed. The trouble arises from the fact 
that the canals were made for horse haulage and are not 
adapted for motor barge traffic, particularly through the 
inadequate size of locks and their inefficient equipment. 
Therefore the association claims that the Government 
should provide the credits necessary to transform the 
canals with a view to meeting new traffic conditions. 


The Steel Trade. 


The continued decline in the foreign demand for 
steel is causing serious uneasiness amongst producers 
who had hoped that the usual spring requirements would 
have brought about a recovery, and the fact that orders 
taken by the international sales comptoirs fell from 170,000 
tons in February to 135,000 tons in March is an indication 
that seasonable influences no longer affect the market. 
Except Holland and Scandinavia, all foreign markets have 
largely reduced their requirements. Attempts to raise 
prices are rendered very difficult by the competition of 
British steel makers, but joists have been advanced 2s. 6d. 
a ton, which is not applied to the sterling group of coun- 
tries. ing February the French rolling mills took 
orders for 45,000 tons of bars, as against 68,000 tons in the 
corresponding month of last year, and while work con- 
tinues slack there is hope of more business in view of the 
probable putting in hand of a programme of public works 
at an early date. 


Shipping Subsidies. 


A long and exhaustive report upon the world’s 
merchant shipping has been issued by the League of 
Nations, from which it appears that the total tonnage of 
ships in 1932 was 20,000,000 more than in 1914 and that 
since 1929 there has been a rapidly accelerated decline in 
the value of seaborne traffic, until the first quarter of 
1932, for which the latest figures are available, when the 
value contracted by 34 per cent. as compared with the 
first six months of 1931. A remedy for this state of things, 
it is argued, can only be provided ‘by international agree- 
ment. Judging from the programmes which different 


Governments have adopted for the protection of merchant 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification ie 
without drawings. 
Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the dute of the acceptance of the 
complete Speci fication. 











INTERNAL COMBUSTION ENGINES. 


406,423. November 3rd, 1932.—Varorisers, E. R. Godward, 
397, Ellis-road, Invercargill, New Zealand. 
This vaporiser has its inlet at A and is heated by exhaust 
gases through the branches B B. One of the principal features 





with each other and each is pivoted at the upper end to a fixed 
support, the pivots lying in the same straight line. Pivotally 
connected to these levers are metal bars B, all arranged parallel 
with each other so that the swinging of the levers A about their 
pivots is accompanied by relative parallel motion of the bars B, 
this movement causing the bars to approach or recede from each 


other. A fixed upper bar C is also provided for co-operating 
with the upper one of the bars B and the bar C is connected to a 
terminal D. Each bar is preferably shaped so that contact with 
the adjacent bars is localised at or near the centre of the bar, and 
each bar may be flanked on both sides by insulating material. 
The levers A are also made wholly or in part from insulating 
material.— March 8th, 1934. 


406,807. November 4th, 1932.—Execrric Cmcurr BrREAKERs, 
Ferguson Pailin, Ltd., of Buckley-street, Higher Openshaw, 


Manchester. 
In accordance with this inven- 
tion, a combustible body pro- 
N° 406.807 vides the propulsive force for 
Ae driving the insulating liquid 


across or between the electrodes 





N°406,423 














is the provision of the hollow opens C, which is intensely heated 
by the exhaust, and into which any unvaporised fuel trickling 
down the sides of the cone will be conducted.— March Ist, 1934. 


DYNAMOS AND MOTORS. 


406,852. January 6th, 1933.—Execrric Motors, The Inter- 
national General Electric Company, Incorporated, of 120, 
Broadway, New York, U.S.A. 

This invention relates to improvements in electric motors 

requiring current commutation of the type in which the com- 

mutation operation is effected by grid-controlled vapour dis- 
charge devices. The tappings of the armature winding A are 
connected to two collectors B and C and the brushes are con- 
nected to grid-controlled discharge devices D and FE and F andG. 


N° 406,852 





The windings are so divided that the consecutive’ tappings”are 
connected alternatively to one collector and the other. The 
conduction of the current in the armature is so controlled that 
the tappings are connected successively with the positive pole 
of the network and diametrically opposite tappings with the 
negative pole. The commutation proceeds in such a manner 
that one collector conducts current whilst the other does not. 
The current collectors have comparatively few segments, such, 
for example, as six, as compared with perhaps one hundred for a 
motor without discharge devices.—March 8th, 1934. 


SWITCHGEAR. 


of circuit breakers, the ignition 
of the combustible body being 
effected by electric current 
obtained either directly or 
indirectly from the main circuit 
controlled by the breaker. One 
of the electrodes, which is 
withdrawn when the circuit 
breaker operates, is indicated 
at A. This electrode extends so 
that it obstructs an oil passage 
B having a stand pipe C. At 
the head of the pipe is chamber 
D in which is secured a capsule 
E containing gunpowder adapted 
to be ignited by electric current 
from a lead F in an external 
circuit. Upon ignition the gas 
pressure generated will displace 
the pivoted arm J so that the 
catch arm K which turns with 
J will release the circuit breaker 
and allow the electrode® A to 
fall. Simultaneously the gas 
pressure acting on the surface 
of the oil in the pipe C displaces 
the oil with great rapidity and 
as the electrodes pass down- 
wards across the passage B the 
oil ruptures or suppresses the 
are set up between the electrode and the socket from which it is 
being withdrawn.—March 8th, 1934. 
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FURNACES. 


406,605. September 13th, 1933.—Om anp PULVERISED FUEL 
Bouryers, J. Johnson, Northumbria, Golf Side, Cheam, 
Surrey, and W. A. Woodeson, Victoria Works, Gateshead- 
on-Tyne. 

The object of this burner is to promote combustion to such 

an extent that the products approach incandescence before they 

reach the cooling effect of the boiler surface. The burner com- 
































406,834, 


of the company’s address. 


N° 406.834 
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shipping, it is assumed that the policy of State subsidising 
will last for ten or fifteen years. 


tact pieces. Two or more links or levers A are arran 





November 29th, 1932.—Enzorric SwitcHEs OR 
Crecurr BreaKERs, George Ellison, Ltd., of Wellhead-lane 
Works, Perry Barr, Birmingham; and James Anderson, 


The object of this invention is to provide means for inter- 


prises a frustro-conical chamber A, into which the fuel is intro- 
duced at B. This chamber is bolted to the boiler front, and is 
lined with fire-brick at C. Air inlets are provided at D D, and 
may have spiral vanes to produce turbulence. The opening of 
these inlets is regulated by the sleeve E, and a controllable 
amount of preliminary air is admitted to the burner through the 
ported back plate F.—March 1st, 1934. 


PUMPING AND BLOWING MACHINERY. 


406,612. October 9th, 1933.—RoTary Pumps, Wolseley 
Motors (1927), Ltd., Drews-lane, Ward End, Birming- 
ham, 8, and C. O. Towler. 

This gear pump is put forward as being suitable for pumping 

petrol, as distinct from viscous oils. For this purpose, special 


N°406.612 
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arrangements are provided to prevent the back leakage of the 
petrol from the delivery to the suction. The teeth of the wheels 
are of the double-helical type instead of the usual straight 





rupting an electric current by the separation of a number of con- 


teeth, and they are driven so that their apices lead in the direc- 
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tion of rotation. The inlet is brought close uk to the central 
zone of the wheels, so as to deliver the petrol only into the space 
bounded by the engaging teeth —_M lst, 1934. 


MISCELLANEOUS. 


406,420. November 2nd, 1932.—WericHinec Macaines, G. 
Salter and Co., Ltd., and W. Bache, 144, High-street, West 
Bromwich, Staffs. 

This machine is primarily intended for weighing vehicles by 
taking the weight off the individual wheels by means of a jack. 


N° 406,420 
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The table A is supported by the two Belville washers B B, which 
are collapsed in proportion to the load. The amount of their 
deformation is transmitted to the dial C by the linkage D.— 
March \st, 1934. 


406,624. November. 6th, 1933.—Portaste DercorricaTine 


Macuings, G. F. T. Holloway, 136, Moore-road, Durban, 


South Africa, and R. Carter, 84, Clark-road, Durban. 

This decorticating machine for stripping the fleshy material 
from the leaves of sisal and such-like plants is claimed to be 
specially suitable for working in the field. It comprises a drum 
on to which there are bolted, or riveted, a series of beater bars 


N° 406,624 























described by the inventors as being of spiral form. The drum 
is driven at a high speed by an engine mounted on a plat- 
form at the end of the chassis, and is covered with a sheet 
metal casing, in the front of which there are several openings 
for the introduction of the leaves. The inventors lay stress on 
the use of “ spiral ’’ beaters as being less damaging to the fibre 
than straight ones.—March 1st, 1934. 


406,724. August 4th, 1932.—Execrric Wire Conpvuits, The 
Broughton ——_ Company, Ltd., and Frederick Tom- 
linson, both of Blackfriars-road, Salford, Lancaster. 

In the manufacture of electric conduits in accordance with 
this invention thin non-ferrous metal tubing is used for carrying 
the conducting wires and tubes are secured at their joints by 
soldering. Conduits made of iron or steel suffer considerably 
from corrosion, which results in their electrical conductivity 
often becoming faulty, thus handicapping their earthing effect. 
In addition the ends of the tubes are screw connected to each 
other and to the junction boxes, and this method of joining is 
often inconvenient and incurs considerable charges for labour 




















N° 406.724 
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in erection, as it also necessitates the use of tubes sufficiently 
thick to allow them to be screw threaded. According to the 
invention, the conduit tubes A are made from copper tubes of 
light gauge, which are connected to existing junction boxes B 
with screwed joint members C adapted normally to receive the 
screwed end of a thick tube. The non-ferrous adaptor sockets D 
are screwed instead of the tube ends. These adaptor sockets D 
are provided with a shoulder against which the tubes A can be 
forced when they are inserted and are also provided with the 
solder grooves E. V grooves are indicated at F, but, if desired, 
the sockets may be provided with ordinary grooves to allow 
the solder to be dropped in and run round.— March 5th, 1934. 





street, S.W.1. 


Bath-street, G 
“* Design of Piled Foundations,’ Mr. (. Helsby. 7 p.m. 





Forthcoming Engagements. 





Secretaries of Institutions, Societi 
notices of ting rted in this col y 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














To-DayY. 

ASSOCIATION OF Ex-Stimmens MeEN.—Gatti’s Restaurant, 
King William-street, W.C.2. —- concert. Particulars 
from the Hon. Secretary, Mr. J. Snow Huddleston, Dagenham 
Dock, Essex. 

Inst. or ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Srorion. — Savoy-place, W.C.2. ‘Experience with, and 
Problems Relating to, Bottom Bearings of Electricity Meters,” 
Mr. G. F. Shotter. 7 p.m. 

Inst. OF ENGINEERS-IN-CHARGE.—In King’s Hall, Holborn 
Restaurant, W.C.1. Annual dinner. Reception, 6 p.m.; 
dinner, 6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“* Scheelite : Its Occurrence and Notes on Treatment of Ores,” 
Mr. Alan G. Reid, of New Zealand ; Mr. Leslie Turner will read 
the paper. 7.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘“‘The London, 
Chatham and Dover Railway,” Mr. C. N. Anderson. 7.30 p.m. 

Royat Instirution oF Great Brirarin.—21l, Albemarle- 
street, Piccadilly, W.1. Discourse, ‘‘The Problem of the Tidal 
Estuaries: Forecasting by Working Models,” Professor A. H. 
tibson. 9 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. “‘ Indian 
Meteorology,” Mr. J. H. Simpson. 4.30 p.m. 

To-pay anp Satrurpay, Aprit l4ru. 

Farapay Soc.—Exeter College, Oxford. General discussion 
on ‘‘ The Determination and Interpretation of Dipole Moments.” 
General introduction by Professor Debye. Particulais of the 
meeting from the Honorary Secretary, Mr. G. 8S. W. Marlow, 
Faraday Society, 13, South-square, Gray’s Inn, W.C.1. 

Monpay, Aprit 16TH. 

Inst. oF StRucTURAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. Meeting of junior members. 6.45 p.m. 

Inst. oF StRuctuRAL ENGINEERS: S. WALES AND Mon- 
MOUTHSHIRE BraNncu.—At South Wales Inst. of Engineers, 
Cardiff. Students’ Competition Prize Paper. 7 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Thomas 
Gray Lectures. “‘ Gyroscopes,”’ Prof. J. G. Gray. 8 p.m. 

SrePHENsOoN Locomotive Soc.: Scorrish CeNntTRE.—Visit 
to Cowlairs Works and Eastfield Running Shed, L.N.E. Rail- 


way. 10.30 a.m. 
Tvuespay, APRIL 17TH. 
Inst. or Srrvucrurat Enorveers.—10, U ss Belgrave- 
street, 8.W.1. Lecture, “ Welding,” Mr. C. Helsby. 6.30 p.m: 


MANCHESTER GEOLOGICAL AND Mrinina_ Soc.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Council meeting, 
2.45 p.m. ‘Gas Evolution and Rate of Face Advance, IT.,” 
Mr. Alfred Hudson. 3.30 p.m. 

WEDNEsDAY, APRIL 18TH. 

Inst. OF CHEMICAL ENGINEERS.—Joint meeting with Inst. 
of Fuel and Chemical i Ey Group. In Rooms of Chemical 
Soc., Burlington House, W.1. ‘* Economic Generation of Steam 
in Chemical Works,’ Messrs. F. H. Preece and B. Samuels ; 
“Economic Usage of Steam in Chemical Works,’’ Mr. W. F. 
Carey. 6 p.m. 

Inst. oF Civi. ENGINEERS.—Great George-street, S.W.1. 
Informal ting. Di ion, “Development of the Use of 
Crude Oil in Place of Petrol Spirits for Power Production,” 
Mr. A. E. L. Chorlton. 6 p.m. 

Inst. OF ENGINEERS-IN-CHARGE.—-St. Bride Inst., Bride- 
lane, Fleet-street, E.C.4. Paper by Mr. Mortimer 

Newcomen Soc.—At Science Museum, Exhibition-road, 
South Kensington, 8.W.1. Discussion, ‘“‘The London Lead 
Company, 1692-1905,” Dr. Arthur Raistrick. 5.30 p.m. 

Royat METEOROLOGICAL Soc.—49, Cromwell-road, South 
Kensington, S.W.7. Meeting at 5 p.m. 

Royat Microscopicat Soc.—B.M.A. House, 
square, W.C.1. Meeting at 5.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
sation of Coal,” Mr. W. R. Gordon. 8 p.m. 

THurspay, Aprit 19TH. 

Inst. or Srrucrurat ENGrvesrs.—1l0, Upper Belgrave- 
street, 8S.W.1. ‘*The Surface of the Earth as a Material of 
Construction,” Mr. H. H. Leys. 6.30 p.m. 

Inst. or STRUCTURAL ENGINEERS: YORKSHIRE Brancu.— 
Hotel Metropole, Leeds. Annual general meeti Paper, 
“ Surface Treatment of Concrete,” Mr. N. B. Live . Tp.m. 

Roya AERONAUTICAL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ The Houston-Mount Everest Expedi- 
tion,’” Air Commodore P. F. M. Fellowes. 6.30 p.m. 

Fripay, Apri 207TH. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Discussion, *‘ Gasworks Practice,’ Mr. F. M. Birks. 6 p.m. 

Inst. or SrructuRAL ENGINEERS.—10, bi 2d Belgrave- 
street, S.W.1. Lecture, ‘‘ Welding,” Mr. A. Ramsay Moon. 
6.30 p.m. 

Inst. oF SrRucTURAL ENGINEERS: WESTERN COUNTIES 
Branou.—At Merchant Venturers’ Technical College, Bristol. 
‘Structural Engineering in relation to Architecture,” Mr. J. H. 
Hollier. 7.15 p.m. 

Royat InstiruTion or Great Brirarn.—21, Albemarle- 
street, Piccadilly, W.1. Discourse, ‘‘Cosmic Radiation,” Mr. 
P. M.S. Blackett, F.R.S. 9 p.m. 

Saturpay, APRIL 21st. 

StePHENsON Locomotive Soc.—Visit to Oxford and Didcot 

Running Sheds, G.W. Railway. Leave Paddington 1.45 p.m. 
Monpay, Aprit 23RD. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2.—Thomas 
Gray Lectures, ‘‘ Gyroscopes,” Prof. J.G. Gray. 8 p.m. 

TREVITHICK CENTENARY COMMEMORATION.—At University 
College, Gower-street, W.C.1. Unveiling of tablet to com- 
memorate the locomotive experiments in 1808 of Richard 
Trevithick, by Major the Hon. Oliver Stanley. 4 p.m. for 5 p.m. 

TurEspay, Apri 24TH. 

Inst. oF STRUCTURAL ENGINEERS.—10, Up 
Lecture, ‘‘ Welding,” Mr. C. Helsby. 

WEDNESDAY, APRIL 257TH. 

Inst. oF CiviL ENGINEERS: MANCHESTER AND DISTRICT 





Tavistock- 


* Utili- 


r Belgrave- 
6.30 p.m. 


Assoc.—Visit to R.A.F. Aerodrome and Packing Depét at 
Sealand. 
Clemence’s Restaurant, Chester. Informal dinner. 6 p.m. 


Leave St. Peter’s-square, Manchester, 1 p.m. 


Inst. OF STRUCTURAL ENGINEERS: ScorrisH Brancu.—129, 
ow. Annual general meeting. Paper, 


Tuurspay, Aprin 267TH. 


Inst. or Srructurat ENGINEERs.—10, Upper Belgrave- 
street, S.W.1. ‘“‘ Mechanical Methods for the Analysis of 
Indeterminate Structures,” Mr. H. A. Whitaker. 6.30 p.m. 

Fripay, APRIL 27TH. 

CHEMICAL ENGINEERING Grovup.—Waldorf Hotel, Aldwych, 
London, W.C.2. Annual general meeting, 6.45 p.m.; annual 
dinner, 7.15 for 7.30 p.m. After-dinner address, ‘‘ Trend in 
Modern Physics,”’ the Rt. Hon. Lord Rutherford, F.R.S. 

Inst. or SrrucruraL ENnarneers—10, Upper Belgrave- 
street, S.W.1. Lecture, ‘ Welding,’’ Mr. A. - i eee: 
6.30 p.m. 

Royat Instrrution oF Great Brirarn.—2l, Albemarle- 


street, Piccadilly, W.1. Discourse by Mr. J. M. Stagg. 9 p.m 
SaTuRDAY, APRIL 28TH. 
SrTepHENSON LocomMoTIvE Soc.: MipLanps.-—-Visit to Liver- 
pool Overhead Railway. 2.30 p.m. 


Monpay, APRIL 30TH. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2.—-Thomas 

Gray Lectures. ‘‘ Gyroscopes,”’ Prof. J. G. Gray. 8 p.m. 
Fripay, May 41x. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal moeing: ‘“* Photo-electric Cells and their Applica- 
tion,” Mr. R. C. Walker. 7 p.m. 

Satrurnpay, May 5ra. 

Inst. or ExectTRICAL ENGINEERS: METER AND INSTRUMENT 
Secrion.—Visit to Birmingham and Shakespeare Country. 
Leave Paddington 9,10 a.m. 


STEPHENSON Locomotive Soc.: MIpLANDs CENTRE.—Visit 


to Derby works and running sheds, L,M.S. Railway. 9.30 p.m. 
WeEDNEspDAyYy, May. 97H. 
Inst. or Metarts.—At Inst. of Mechanical E 8, Storey’s- 





gate, St. James’s Park, S.W.1. Twenty-fourth annual May 
lecture, ‘‘ Gases and Metal Surfaces,” Professor E. K. Rideal, 
F.R.S. 8 p.m. 

STEPHENSON Locomotive Soc. 

running sheds, G.W.R. 6 p.m, 
Tuurspay, May 10ra. 

Royart AERonavutTican Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Speed and the Future of Commercial 
Aircraft,’’ Monsieur Louis Brequet. 6.30 p.m. 

Fripay, May lira. 

Inst. oF ELEcTRICAL ENGINEERS: Scotrrish Centre.—The 
Hall of School of Economics and Commerce, Bell-street, Dundee. 
Faraday Lecture, ‘‘The Electrical Engineer and the Free 
Electron,” Mr. Clifford C. Paterson. 7.30 p.m. 

Tuurspay, May 17TH. 

British ELECTRICAL AND ALLIED MANUFACTURERS’ Assoc.— 
At Connaught Rooms, Great Queen-street, London, W.C. 
Annual dinner. 


—-Visit to Old Oak Common 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Davip Brown AND Sons (Hupp.), Ltd., Huddersfield, inform 
us that Mr. A. Avison, A.M.I. Mech. E., has been appointed sales 
manager to the company. He has lately held the position of 
London manager to the company, and prior to that was chief 
estimator at the head office. 

HEENAN AND Frovupe, Ltd., Worcester, inform us that, as 
from February Ist, 1934, they have taken over the automatic 
wire forming machine, automatic strip blanking and forming 
machine business previously operated by James Ward 
(Worcester), Ltd. The services of Mr. T. Hanson and Mr. F. A. 
Perry, of the original organisation, haye been retained. 

In accordance with the terms of the agreement with the 
Wycliffe Foundry Company, Ltd., as licensees in the United 
Kingdom and Northern Ireland of Follsain Syndicate, Ltd., a 
new company, Follsain Metals, Ltd., has now been formed to 
take over the Follsain section of the Wycliffe Foundry Com- 
pany, Ltd., and to operate the Follsain Penetral processes, and 
to provide the necessary facilities for dealing with the rapidly 
increasing volume of business. 











CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Morris Motors, Ltd., has received a repeat order for 
Industrial engines from United States Metallic Packing Com- 
pany, Ltd., for plant which is being supplied to the London, 
Midland and Scottish Railway. 

Tue Enouisn Evectric Company, Ltd., has recently received 
an order from the Delhi Electric Supply and Tractian Company, 
Ltd., for a 1030-kW Fullagar-engined alternator set. The plant 
will comprise an ‘‘ English Electric ’’ 6.Q ‘‘ Fullagar ’’ opposed- 
piston mechanical injection engine, having a normal full-load 
output of 1470 B.H.P. at 300 r.p.m., and will be direct-coupled 
to an ‘‘ English Electric ’’ 1030-kW alternator, with overhung 
exciter, generating power at 6000/6600 volts, three-phase, 
50 cycles, 

Tue Britisn THomMson-Houston Company, Ltd., has received 
from the London Transport Board an order for twenty-six 
electric control equipments and motor-driven compressors for 
motor coaches for service on the Piccadilly Railway. These 
equipments will be duplicates of the 145 B.T.H. electric control 
equipments and compressors previously supplied for motor 
osashen in service on the western extension of the Piccadilly 
line from Hammersmith to Boston Manor and the northern 
extension from Finsbury Park to Cockfosters. 

Tancyves Lrp., Birmingham, inform us that they have recently 
secured orders for a number of important pumping plants for 

ublic bodies, institutions, works, &c. Amongst the items are 
included a turbine bore-hole seme driven by a Tangye oil 
engine, delivering 33,000 gallons per hour, for South of England ; 
two horizontal spindle turbine booster pumps, each delivering 
10,500 gallons per hour, electrically driven, for Lancashire ; 
a six-stage vertical spindle turbine bore-hole pump, electrically 
driven, delivering 8000 gallons per hour, for the West of England; 
@ sewage pumping plant comprising two electrically driven 
double-acting bucket pumps and one chokeless centrifugal pump, 
for the Midlands ; and one electrically driven propeller pump for 
drainage work, delivering 70,000 gallons of water per hour, for 
the London district. 








British InpustTRies Farr.—The Department of Overseas 
Trade announces that the Birmingham Section of the British 
Industries Fair, 1935, will be held from May 20th to May 31st 
inclusive. The London Section will, however, as formerly, 
open on the third Monday in February, i.c., February 18th, 
1935. This decision follows a recommendation of the ad hoc 
Committee of representatives of the London and Birmingham 
Sections of the Fair set up by Colonel John Colville, Secretary 





to the Department of Overseas Trade, to consider the question 
of the date of the Birmingham Section. 
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A Refrigeration Exhibition. 


In order toillustrate the part played by refrigeration 
in modern industry, and to show the working principle 
of typical refrigerating plants, a special refrigeration 
exhibition will be held at the National Museum 
of Science and Industry—the Science Museum— 
South Kensington, from Saturday, April 21st, until 
the end of August. It was officially opened to-day 
(April 20th) by Sir Alfred Ewing, F.R.S., and will 
remain open free of charge from 10 a.m. to 6 p.m. 
on week-days and from 2.30 p.m. to 6 p.m. on 
Sundays. The exhibition is the direct outcome of 
a suggestion made by the late Sir William Hardy, 
F.R.S., who, but for his untimely death in January 
last, would have presided at this year’s meetings of 
the British Association. The various exhibits have 
been supplied by the manufacturers and users of 
refrigerating machinery, and will show some of the 
applications of refrigerating plant in the manufacture, 
transport, and storage of perishable foodstuffs, which 
now extend to about 300 industries. In preparing 
the exhibition the Museum and Mr. T. C. Crawhall, 
M.Se., who made the arrangements on its behalf, 
have had the whole-hearted co-operation of the 
British Association of Refrigeration, the National 
Physical Laboratory, and the Low-Temperature 
Research Station. The Museum and the Library 
have prepared a small handbook giving a concise 
account of the history of refrigeration and its modern 
development, with a bibliography of,the subject, 
which will be available at the exhibition. 


Future of the High-Speed Oil Engine. 


In the course of an address upon ‘‘ Recent Develop- 
ments in the Field of Petroleum,” given before the 
Nottingham Section of the Society of Chemical 
Industry on Thursday, April 12th, Dr. A. E. Dunston, 
Director of Research of the Anglo-Persion Oil Com- 
pany, said that the future would, he thought, see a 
remarkable advance in the use of the high-speed 
heavy oil engine for road and air transport. He 
suggested that the development of road traction would 
be in the use of petrol engines of smaller and smaller 
horse-power, while omnibuses, lorries, and heavy 
vehicles generally would be engined by the compres- 
sion ignition engine, which would be universally 
used. Opinion, Dr. Dunston said, was hardening in 
the direction of the use of the compression ignition 
engine for all civil aviation purposes. There was no 
doubt that the practical immunity from fire was an 
immense advantage, but, on the other hand, fighting 
machines might for many years ahead be fuelled with 
ultra-high octane rating gasoline. It was astonishing 
to realise the progress that had been recorded even 
in the last few years. In April, 1928, two oil-engined 
lorries were imported into England. In 1933 there 
were about 3000 on the road, and the great bulk of 
them were equipped with British engines. In both 
France and Germany corresponding progress had been 
made. The compression ignition engine had a high 
thermal efficiency, it ran approximately twice as many 
miles per gallon of fuel, there was practical immunity 
from fire risk, together with elimination of poisonous 
carbon monoxide from the exhaust gases, with 
obviously a wider range of fuel from a given crude oil. 
Added to this there was the greater ease of starting 
and enhanced simplicity of construction with the 
elimination of the magneto and carburetter. Speaking 
about lubricating oils, Dr. Dunston said that it was a 
matter of common knowledge to the petroleum tech- 
nologist that the methods in vogue for the refining 
were undergoing a profound change. He suggested 
that the so-called physical methods might well oust 
the well-known and time-honoured chemical pro- 
cesses which destroyed even whilst they refined. 


Welding in Shipyards. 


THE position in regard to electric welding in ship- 
yards was considered by the Central Board of the Ship- 
building Employers’ Federation at its statutory 
meeting in Edinburgh on Thursday, April 12th. 
In one or two of the establishments on the Clyde and 
in one establishment on the North-East Coast electric 
welders who are members of the Boilermakers’ Society 
are still on strike in opposition to the employers’ 
scheme. The employers have decided unanimously 
to do nothing, and to wait until the small number of 
men who are on strike realise that no useful purpose 
will be served by their remaining away from work. 
A large number of trainees who had gone on strike 
about a week ago in one of the Clyde establishments 
returned to work last week, it having been shown that 
in the case of these men the incidence of the employers’ 
scheme, as amended in the final negotiations, gave 
them advances and not reductions. It is anticipated 
that there may be one or two further demonstrations 
by one of the disaffected unions against the intro- 
duction of the new welding scheme, but such opposi- 
tion is expected to be short-lived. No conference 


structed two very similar dredgers for the Basrah 


French Government is issuing decrees this week which 
are intended to effect a saving in railway working of 
about 2000 million francs a year. 
the pre-war level, railwaymen’s wages have a coefii- 
cient of 8-48, instead of the coefficient 5 which repre- 
sents the decline in the gold value of the franc. 


regarding the position of the men who are on strike. 
The employers, it is understood, are somewhat 
sceptical regarding the extent to which the strike 
action by members of the Boilermakers’ Society in 
the Clyde and Tyne districts is likely to be supported 
by the members of the other unions, it being well 
known that the members of other unions are extremely 
anxious to secure the employment of their members 
on electric welding work. 


The F.B.I. and Water Supplies. 


A DEPUTATION from the Federation of British 
Industries, headed by the new President, Lord 
Herbert Scott, and introduced by Sir George Clayton, 
waited upon the Minister of Health, Sir Hilton Young, 
on Monday, April 16th, to discuss the emergency 
Water Supply Bill. The deputation assured the 
Minister that while industry was quite prepared to 
play its part as hitherto in all cases of proved 
emergency, either local or national, there were par- 
ticular circumstances which rendered it very necessary 
that emergency legislation should not, on the one 
hand, be panic legislation, or, on the other, provide 
precedents which, however proper in a proved 
emergency, should never be allowed to become 
permanent. The withholding of compensation water 
was a case in which a temporary expedient should 
disappear at the earliest possible moment. This 
was essential, as the provision of compensation water 
was a contractural obligation upon water undertakers, 
whether they were companies or municipalities. 
The deputation suggested that industry should be 
brought into consultation in all those areas in which 
its interests might be effected by the making of the 
order. Where diversion of industrial supplies did 
occur, compensation should be given, although 
monetary compensation would never meet the case. 
In order to maintain production it was very necessary 
to maintain water supplies, as in many industries 
water was an essential raw material. In his reply, 
Sir Hilton Young said that he shared the views of the 
deputation that the needs of industry must be fully 
borne in mind when making any orders under the 
Emergency Bill, and particularly in connection with 
compensation water, and he assured the deputation 
that that would be done. 


The Late Alderman James Thompson. 


ENGINEERS in the Birmingham district will learn 
with regret of the death of Alderman James 
Thompson, the senior governing director of the 
associated companies of John Thompson (Wolver- 
hampton), Ltd., which took place on the Cunard 
liner *‘ Laconia ’’ at Athens, on Sunday last, April 
15th. Alderman Thompson was the eldest son of the 
late Mr. John Thompson and was seventy-one years 
of age. Only twelve months ago the employees of 
all the associated companies expressed their appre- 
ciation of his services as senior governing director 
and presented him with an illuminated address, 
which recalled the kindliness and guidance which he 
had displayed over a period of about half a century 
during which he had been associated with the firm. 
He was a former Mayor of Wolverhampton, a former 
High Sheriff of Staffordshire, and a County Alderman. 
Apart from his engineering interests, he did much to 
further civil, social, and philanthropic interests in 
his town and county, and was an extensive traveller 
in all parts of the world in the business interests of 
his firm. 


A Powerful Suction Dredger. 


THE announcement is made that the Basrah Port 
Directorate, through the Crown Agents for the 
Colonies, has placed with William Simons and Co., 
Ltd., of Renfrew, an order for a powerful twin-screw 
suction hopper dredger, designed for taking its full 
load while being steamed slowly ahead. The dredger 
will be over 300ft. in length, she will be arranged for 
dredging to a depth of 45ft., and will be specially 
designed to discharge either into the hopper or over 
the side through pipes for land reclamation purposes. 
The propelling machinery ,will consist of two sets of 
triple-expansion surface-condensing engines, supplied 
with steam from three marine type boilers, and the 
dredging pump will be driven by an independent set 
of engines also of the triple-expansion, surface- 
condensing type. The auxiliaries will all be of the 
most efficient modern type. The new vessel will be 
classed 100A 1 at Lloyd’s, and her construction will 
be under the direction of Messrs. Coode, Wilson, 
Mitchell and Vaughan-Lee, of Westminster. It is of 
interest to recall that Messrs. Simons have already con- 


Port. 


French Railway Reforms. 


As part of its programme of national economy, the 


Compared with 


there will be a smaller reduction in pensions. Decrees 
are also issued regarding the working of local lines, 
which clearly indicate the intention of the Government 
to make a complete separation between road and rail 
transport. Where local lines are run at a loss, they 
will be used exclusively for the heavier goods traffic, 
and stations will be closed, with the result that the 
number of men employed will be reduced by about 
50,000. It is not suggested that local lines which do 
not pay their way shall be abandoned, for the rail 
and the road have not yet adapted themselves to their 
respective traffic spheres, and it is not unlikely that 
the development of the rail car will bring back traffic 
to the local lines. District inquiries are being insti- 
tuted all over the country in order to ascertain how 
road services can be organised in conjunction with 
the railways, and the railway companies and district 
road transport organisations will endeavour to reach 
a settlement, failing which the matter will be sub- 
mitted to a conciliation board with the Minister of 
Public Works as arbitrator. It is expected that with 
the economies now effected by the decrees, and the 
organisation to be carried out for road and rail 
traffic co-operation, the railway companies will be 
fully able to pay their way. 


Oil Engine Building on the Clyde. 


In the course of a visit paid to the works of British 
Auxiliaries, Ltd., of Govan, last week by the West of 
Scotland Association of Foremen Engineers, Mr. J. 
Rogers, one of the directors of the firm, made inter- 
esting reference to present-day prices for oil engines 
of medium power. British Auxiliaries, Ltd., had, he 
said, now on hand no fewer than twenty-eight oil 
engines, totalling over 14,000 I.H.P., many of them 
being repeat orders for propelling units for tugs and 
coasters, while about half represented large auxiliary 
generator sets for the new Australian and New 
Zealand motor ships which were now in course of 
construction. He recalled that whereas in pre-war 
times the sale price per B.H.P. for engines of that 
particular type varied between £10 and £12, the 
price had to-day dropped to £6 to £7. The lower cost, 
Mr. Rogers stated, was, apart from the depressed 
price conditions, to be mainly accounted for by the 
perfecting of the airless injection principle, and the 
omission of the expensive air compressor, with a 
corresponding improvement in overall efficiency. 
The introduction of welded constructions, die casting, 
and other modern processes had also reduced the 
amount of machining needed, while the equipment 
and technique of the machine shop was continually 
advancing. This was reflected in the capacity of the 
works, for whereas five years ago an annual output of 
10,000 B.H.P. represented the normal capacity of 
the shops, the output capacity was to-day at least 
75 per cent. larger than the old figure. 


High Frequency Furnaces. 


SPEAKING at a luncheon which followed a demon- 
stration of the operation of the new high-frequency 
electric furnaces at the works of Samuel Fox and Co., 
Ltd., at Stockbridge, near Sheffield, on Thursday, 
April 12th—see page 400—Mr. D. F. Campbell, of the 
Electric Furnace Company, Ltd., said that the high- 
frequency melting shop was a definite milestone on the 
road of progress. Great credit was due to theenterprise 
of Captain Hilton in sanctioning the expenditure, and 
to Mr. Gerald Steel and his staff for the able way in 
which they had grappled with the engineering diffi- 
culties involved in putting such a complicated instal- 
lation into service. About twenty-two years ago the 
first arc furnace was built in Sheffield. The Electric 
Supply Department, however, objected to the un- 
steady load, and consumers complained of flickering 
lights, but 60-ton ingots could now be cast from are 
furnace steel. Seven years ago his company intro- 
duced the high-frequency furnace to Sheffield steel | 
makers, who led the world in appreciating its possi- 
bilities as a small unit for producing the highest 
qualities of steel in small quantities. He was happy 
to say that his company and its associate in the 
enterprise, the Metropolitan-Vickers Electrical Com- 
pany, had received every possible assistance from the 
staff of Samuel Fox and Co., Ltd., which were now 
leading the way to the production of the great group 
of alloy steels which formed the basis of all modern 
transport and general engineering problems. 


The Budget and the Motor Car. 


IF all industry is likely to benefit by the reduction 
of income tax by 6d., one in particular—that of the 
manufacture of motor vehicles—may be expected 
to be particularly affected by the reduction of the 
horse-power tax proposed in the new Budget. This 
measure will, it is hoped, do more than affect the 
pockets of motorists. Manufacturers have com- 
plained for long that with the tax at £1 per horse- 
power the home market demanded cars of small 
power and made it impossible to build cars of the 
greater power required overseas in such quantity 
that the price could be competitive with that of other 
nations. With the tax thus reduced the home 
market for cars of, say, 20 H.P. should be increased, 








took place last week between the Shipbuilding 
Employers’ Federation and the Boilermakers’ Society 





Wages are now being reduced 5 to 10 per cent., and 





with a proportionate benefit to the export trade. 


THE ENGINEER 


Aprit 20, 1934 





— 





The Development of the Parsons 
Steam Turbine. : 


No. 


XVI. 


(Continued from page 371, April 13th.) 


THe Braprorp TuRBINE, 15,000 KW aT 
1500 R.P.M. 

TIVHE success of the large single-cylinder machine 

built for Sheffield in 1915 led, as has been indicated 
above, to a much larger unit of the same type being 
ordered by the Bradford Corporation in 1917. This 
machine, shown in Fig. 112, was of very similar design 
to its predecessor, the most noticeable difference being 
the use of four diameters of the rotor instead of three. 
The unit had a maximum continuous capacity of no 
less than 15,000 kW at 1500 r.p.m., its most economical 
load being 12,000 kW. The rotor was 18ft. 6in. 
long between the centres of its bearings, which were 
12in. in diameter, and the largest finished diameter 
of the rotor forging was 43in. Beyond this the rotor 
was built up to a larger diameter by eleven wheels 
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Fic. 112—15,000- KW, 1500 


shrunk on to the forging, and making contact both 
at rims and hubs. The axial thrust was partly 
taken by three dummy pistons, the low-pressure 
blading being unbalanced. This resulted in a residual 
thrust of 12 tons, which was carried by a double- 
acting thrust block of the pivoted pad type, which 
also served to locate the rotor. The last four pairs 
of rows of blading at the low-pressure end of the 
turbine were 13in. long, which was about the practical 
limit for brass blades, jin. wide. Both the high- 
pressure and the low-pressure glands were packed by 
carbon rings, held together by means of garter springs, 
but the system was unsatisfactory, and the garters 
were replaced first by carrier springs and ultimately 
by clips which surrounded the carbon segments. 
Among the improvements over the Sheffield tur- 
bines were the design of the gland housings so as to be 


TaBLeE XIV.—Results of Official Tests, Carried Out by Mr. W. M. 


Test No. 


Duration of test, minutes .. 

Steam pressure at stop valve, lb. per square inch gauge 
Steam temperature at stop valve, deg. Fah. .. 

Steam pressure after stop valve, absolute 

Steam temperature after S.V. (measured), deg. Fah. 
Steam pressure at first blades, absolute . ikl ai 
Vacuum at exhaust flange (barometer= 30in. ) 4 
Temperature of vacuum at exhaust pre ued Fah. oe 
Average load, less fan power, kW .. ’ . 
Average power factor, per cent. oe 

Total steam consumption, Ib. per hour ies 

Steam consumption, lb. perkWh .. ° 

Actual overall efficiency excluding auxiliaries 

Actual overall efficiency including auxiliaries . 
Actual overall efficiency calculated on pressure at blades 
Efficiency of turbine only calculated on S.V.P. .. 
Efficiency of turbine only calculated on pressure at blade 8. 





detachable from the casing, to which they were 
secured by tap bolts, and the employment of an 
emergency governor of the excentric bolt type, 
mounted directly on the shaft. 

This type of governor consists of a bolt so placed 
in the governor housing that its centre of gravity is 
slightly excentric with the axis of rotation of the 
turbine rotor. When the rotor is rotating the bolt 
tends to fly outwards under the action of centrifugal 
force, but it is restrained from doing so by means of 
a spring, whose compression can be adjusted with a 
screwed plug. The governor is designed to operate 
when the turbine rotor exceeds the normal running 
speed by 10 per cent. At this speed the resultant 
centrifugal force on the bolt overcomes the com- 
pression of the spring, so that the bolt flies outwards 


palm lever. The latter trips a series of connecting 
links, which in turn trip the emergency valve. The 
excentric bolt design described above is in principle 
the outcome of the excentric ring governor which was 
first used on the Bankfoot turbines constructed in 
1910. During the period between 1910 and the con- 
struction of the Bradford turbine in 1915 an alter- 
native arrangement of emergency governor was used 
for the Chicago and Lots-road turbines. For these 
machines a separate emergency governor of the 
centrifugal ball type was carried on a separate spindie 
from that on which the main governor was mounted. 
Both spindles were driven from the turbine rotor, one 
on each side. 

A further improvement was the moving of the 











to the limit of its travel, and in so doing strikes a 


tachometer drive. Referring to the Sheffield machine 


R.P.M. BRADFORD TURBINE 


—Fig. 106 (ante)—it will be seen that a separate worm 
was mounted on the turbineshaft end to drive the tacho- 
meter, which was placed on top of the steam end 
keep. In the Bradford machine the tachometer was 
driven by an extension shaft from the oil pump drive, 
which in turn was driven by bevel gearing from the 
main governor shaft. Fig. 113 shows a section 
through this arrangement. 

A second machine duplicate of the first unit was 
ordered by the Bradford Corporation in the following 
year (1918), but owing to wartime delays the units 
were not put on load until September, 1920, and 
November, 1921, respectively. Fig. 117 shows the 
two machines in the station. After eleven months of 
service the first machine was independently tested 
by Mr. W. M. Selvey, with the results given in 
Table XIV. :— 


Selvey, on 15,000-kW, 1 
August 22nd to 25th, 1921. 


112,144 
12- 


70: 
74: 
78: 





These tests were carried out with extreme care, 
and the figures may be taken as representing about 
the best performance of any steam turbine at the 
time, having regard to the size of the unit and to the 
steam conditions. Correcting the figures to the 
designed conditions, namely, a gauge pressure of 
190 lb. at the stop valve, a steam temperature of 
584 deg. Fah., and an exhaust pressure of 2in. of 
mercury at all loads, the steam consumptions would 


be as follows :— 
TABLE XV. 
Steam consumption, 
Ib. per kW.-hour. 
13-006 
12-18 


Load, 
kW. 
5,921.. 
9,038 .. 

12,134.. 11-935 

15,397 .. 12-221 


curious fact that the efficiency of the turbine alone, 
based on the steam conditions at the first row of 
blades, was highest at the lightest load. This is 
explained by the distortion of the machine at heavy 
loads. The low-pressure blading, as has been men- 
tioned, had no counterbalancing dummy piston, 
and the resultant end pressure of 12 tons or so which 
came upon the thrust block introduced a force on the 
steam end pedestal sufficient to overcome the rigidity 
of the structure and enlarge the axial clearances o. 
the blading. 

This occurrence drew attention to the importance 
of considering the total load on a thrust bearing as 
well as the initial pressure on the pads. 

The 15,000 kW alternators supplied with the 
Bradford turbines had the distinction of being the 
largest turbo-alternators in the world running at a 
speed of 1500 revolutions per minute, a record which 
was held until 1920. One of these alternators is 
illustrated in Fig. 114. They were designed to 
generate three-phase current at 6600 volts, 50 cycles, 
and to give their rated output at 80 per cent. power 
factor. Size, however, was not by any means the 
only characteristic in which they marked an advance 
on previous practice. The ventilation of the stator 
embodied many improvements, tending to secure a 
more effective and better controlled flow of the cooling 
air. Air diverters at the end windings of the stator 
were employed for the first time. These consisted 
of plates of sheet steel attached to the clamp plate 
and so arranged as to direct the air round the windings 
hefore allowing it to escape at the outlet in the end 
shield. ‘The end windings were thus evenly and 
thoroughly cooled. Furthermore, the whole length 
of the core was provided with axial ventilating holes, 
instead of these holes being confined to three sections 
out of four, as in earlier practice. 

The stator casing was of cast iron, with separate 
feet, and the core was built up of laminations of 
stalloy, insulated with paper. [t contained sixty 
slots, with two conductors per slot. These conductors 
were insulated with micanite and presspahn tubes, 
and were separated by mica sheets. The core was 
supported at the ends by fingers of non-magnetic 
manganese steel. 

The rotor for the first of the Bradford turbo- 
alternators was made from a solid forging of 
mild steel, but for the second machine a built-up 
rotor was employed, composed of iron plates keyed 
to the shaft. It had no ventilation ducts. The 
second machine also differed from its predecessor 
in the better insulation of the rotor windings. In 
the first machine, the usual presspahn and mica 
paper troughs were used, but in the second the troughs 
were of micanite, and the same material was employed 
between the turns. This type of insulation was 
subsequently applied to the first machine as well. 
It marked a notable advance in practice, as the 
insulation was thereby rendered substantial, per- 
manent, and heat-resisting. A further improvement 
embodied in these rotors was the introduction 
of bonding strips. These consisted of copper strips 
on the top of the conductors in the slots. They 
projected beyond the slots and terminated beneath 
the caps which covered the end windings. The end 
caps were made of weldless steel rings, insulated with 
mica, but where the damping bars entered them, the 
mica was cut away to allow the bars to make metallic 
contact with the caps. 

A minor improvement in design was the location 








Reference to the last ie of Table XIV. shows the 


of the oil pipes for the lubrication of the bearings 


500 R.P.M. Parsons Turbo-generator at the Bradford Corporation Power Station, 


> @ 


12,175 
75: 
145,765 
ll-¢ 
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75°i 
78: 
80- 0% 


inside the alternator bed-plate and the exciter 
bracket. This arrangement, which made both for 
neatness and safety, was first adopted in the Bradford 
machines. 

The possibility of the alternators being damaged 
by fire in the event of a short circuit was guarded 
against by fitting steam pipes to the end shields of 
the stator with nozzles so arranged that in the event 
of a fire this could be immediately extinguished by 
the steam. 


THE Dunston 15,000 KW MAcHINES, 2400 R.P.M. 


Although the single-cylinder type of turbine had 
been chosen for the large units at Sheffield and 
Bradford, it must be remembered that these machines 
ran only at 1500 r.p.m. On the North-East Coast, 
where the frequency was 40 cycles per second, the 
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only choice of speed lay between the alternatives 
of 1200 and 2400 r.p.m. The higher speed was 
naturally preferred, but in those days it was con- 
sidered too high for a single-cylinder turbine of even 
12,500 kW capacity. Hence, when the first of three 
units of 15,000 kW were ordered for the Dunston 
station in 1918, it was decided to adhere to the two- 
cylinder tandem construction already in service at 
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detail of the blading. It will be seen that the blades 
in the cylinder were held in position by dovetailed 
grooves and no serrations were used. For the spindle 
blades heavy serrations were machined on the sides of 
the blade roots and these registered with correspond- 
ing serrations on the sides of the grooves in the 
turbine. The blade units were inserted into the 
groove through a lantern space, which was finally 
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Fic. 113--GOVERNOR SHAFT AND BEVEL 


Carville. Indeed, the same patterns as had been 
used for the Carville machines were employed, but 
the blading was modified by altering the rotor 
diameter. The last rows of blading in the Carville 
machines were 8in. long on a drum diameter of 
47in., and were originally of 70/30 brass. In the 
Dunston turbines, the final drum diameter was 
reduced to 42in. to accommodate 10:5in. blades of 
mild steel in the same sized casing. 


 21-8%e 


DRIVE TO TACHOMETER AND OIL PUMP 


closed by a serrated steel locking piece held in 
position by copper caulking pieces. 

Feed water heating was adopted for these machines 
as for the Carville units, the final feed temperature 
in this case being 120 deg. Fah. 

The alternators were also almost exactly similar to 
those supplied to Carville, the stator casings being 
bored a little larger to accommodate the larger cores. 
The rotors were also increased in diameter from 29in. 



























































y 
i 


























| 
ib zi 














yn 





The Enomegn’ 


Fic. 114--15,000 - KW, 


The actual performances of the three Dunston sets 
are given in the following Table XVI.:— 


TABLE XVI.—Tests of Parsons Turbo-alternators at Dunston 
Power Station. Particulars of Machines: Economical 
Rating, 12,000 kW; Maximum Continuous Rating, 
15,000 kW; Speed, 2400 r.p.m.; Current, Three-phase, 40 
Cycles, 6000 Volts, 85 per Cent. Power Factor. Steam 
Conditions ; Pressure, 190 lb. per Square Inch ; Tempera- 
ture, 600 deg. Fah. at Stop Valve ; Vacuum, 29in. 


Tests carried out by Messrs. Merz and McLellan. 


Number of machine Ly 5 ‘ 7 
Average load, kW.. .. ..) 11,966 11,993 11,996 
Revolutions per minute | 2,427 2,439 2,421 
Steam pressure at stop valve, 

Ib. /in.? Tre ey 177 171 179-6 
Steam temperature at stop 

_ valve, deg. Fah. init als 606 562 611-2 

Vacuum (baro. 30in.) hg. 28-98 28-79 28-99 
Power factor, per cent. ee 0-75 0-86 0-75 
Steam consumption, lb./kWh 10-79 11-33 10°93 
Rankine efficiency eye 75-2 74-4 73-8 
Thermal efficiency eeahwe 24-2 24-7 24-0 
Steam consumptions cor- 

rected to specified condi- 

ditions, Ib. /kWh ig a's 10-83 10-93 11-03 





Fig. 118 shows the three machines installed in the 
Dunston power station. It will be noticed that the 
three-pot steam chest arrangement has been retained, 
but the general appearance of the units was improved 
over the Carville design by lowering the steam chest 
down to the engine-room floor level, so that the 
cylinder connecting pipes are now hidden from view. 
The oil relay type of governor was also fitted in place 
of the steam relay governor, then becoming obsolete. 

The type of blading used in the cylinder and spindle 
was similar to that of the last Carville turbines, in 
which each blade and section were riveted and brazed 
together, forming a single unit. Fig. 115 shows a 





1500 R.P.M., 6600- VOLT BRADFORD ALTERNATOR 


to 33in., with a consequently higher peripheral speed. 
The same system of cooling the rotors by means of 
the circulation of water was adopted as at Carville. 
The alternators were built for a maximum output of 
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FIG. 115—DETAIL OF BLADING 


18,000 kVA at 2400 r.p.m. They were two-pole 
machines with a pole length of 9ft., a pole pitch of 
4-31ft., and a polar are of 2-42ft. The stator had 
seventy-two slots wound with one conductor per slot. 








In addition to the provision for water cooling, 
great attention was paid to the ventilation of the 
Dunston machines. An advance on the practice at 
Carville was the adoption of the closed air circuit 
system of ventilation, the advantages of which had 
already been proved by the pioneer installation at 
Blaydon Burn. In the arrangement at Dunston the 
circuit included an air cooler of the gilled tube type, 
consisting of two sections operating in series on the 
water side. 

As regards the alternators themselves, an improve- 
ment on the design of the Carville machines consisted 
in the use of air deflector plates to equalise the flow 
of the ventilating air through the end windings—a 
device first adopted in the 15,000-kW turbo-alternator 
constructed in 1917 for the Bradford Corporation. 
These diverters can be seen in the photograph repro- 
duced in Fig. 116. Another improvement, and one 

















Fic. 116--AIR DEFLECTOR PLATES ON ALTERNATOR 


which was employed for the first time in the Dunston 
machines, was the adoption of a new and better 
method of joining the stator conductors to the copper 
strips which served as end connections for the 
winding. The improvement was effected by dividing 
the ends of each conductor into two parts and using 
two end connectors. The strands of each part were 
sweated together and each group of wires so formed 
was sweated separately into a well-fitting loop formed 
in the copper strip constituting the end connection. 
By these means very sound and efficiently ventilated 
joints were secured in which the eddy currents losses 
were reduced to the minimum. 
(To be continued.) 








AN AMERICAN STREAMLINED TRAIN. 





In keeping with modern railway developments the 
Union Pacific Railway has put into service the first of 
two articulated and streamlined trains designed for 
exceptionally high speeds—90 to 110 miles an hour. 
Great reduction from the weight of ordinary trains is 
obtained by the use of aluminium framing and sheathing, 
and by the articulated construction, requiring only four 
bogies instead of six to carry the three cars. The cars 
are also narrower and lower than standard passenger 
coaches, being 9ft. wide overall and only 11ft. high above 
the rail. In section they are a flattened oval; the bottom 
of the body is convex, containing air ducts beneath the 
floor, and curves up to the flat sides which slope inward 
to the curved or turtle-back roof. The first car, 73ft. 
long, has the driver’s cab in the bullet-headed front end, 
behind which is the engine-room, postal compartment, 
baggage compartment, and air-conditioning and heating 
apparatus, all windows being fixed. The second car, 
60ft. long, has seats for sixty passengers, a door on each 
side, and two toilet-rooms. The third car, 72ft. long, has 
seats for fifty-six passengers, and two wash rooms, with a 
kitchen in the tapering projectile-shaped rear end. The 
total weight of the train is about 80 tons. In the engine- 
room is a 600 H.P. oil engine, with twelve cylinders inclined 
in V-shape, 7}in. by 8}in., driving on a shaft which is 
directly connected to an electric generator of 500 kW, 
supplying current to two 300 H.P. motors geared to the 
axles of the leading bogie. This bogie has 36in. wheels, 
while the others have 33in. wheels, all with roller bearings 
inside the bogie frames. Each bogie is a steel casting, and 
the two middle bogies have each a centre bearing for the 
support of the two adjacent cars. Cushioning with india- 
rubber blocks takes up much of the impact and live load, 
and thus reduces shocks and vibrations in the cars. The 
second train will consist of a power car, a mail and baggage 
car, three sleeping cars, and a day car, with dining com- 
partment and kitchen. The motive power will be a 
twelve-cylinder oil engine of 900 H.P. 








AN ingenious method of examining the contact between 
gear wheels is to run a long strip of paper through by 
rotating the gear by hand. The paper is corrugated by 
the teeth and if the latter are covered with dirty oil a 
printed record from which useful deductions may be made 
results. Thin paper, cigarette paper for example, may be 
used in a somewhat similar manner to test the degree of 
engagement between a pair of wheels. By doubling or 
trebling the paper a good idea of the extent of the clearance 





may be ascertained. 
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An Engineering Sales Department. 


By ERIC N. 


[® regard to what may be termed the outdoor 
organisation of a sales staff much has been 
written. It is perfectly possible to lay down abstract 
rules for managing a team of representatives, but not 
so easy to translate them into practice. What is 
less frequently discussed, but equally essential, is 
the hard organisation work required in order that the 
efforts of any travelling representatives, demon- 
strators, and agents shall be utilised to the full. 
Especially is this question of organisation of vital 
interest and importance in connection with the 
marketing of engineering products. The following 
practical summary of certain of the methods adopted 
by one large northern engineering firm confines itself, 
therefore, to the details of internal organisation, while 
not omitting reference to their external effect. 

The first essential is to understand thoroughly the 
general lay-out of the sales department, and the 
functions of its members. Wherever haziness as to 
the exact scope of each individual’s activities exists 
it is a sign of defective organisation. Probably a 
simple diagram will best explain the working of a 
typical engineering sales department. 

It will be seen from this diagram that, taking his 
policy from the management, the sales manager stands 
at the head of a complex and valuable organisation. 
Of many branches of this, ¢.g., the sales forces, the 
statistics, the publicity, the delivery department, he 
is in actual control, either immediate or super- 
visory. Of other branches, e.g., accounts, he is not 
in control, but must exercise a tactful co-operation. 
He is, in essentials, the head piece of the sales organisa- 
tion. It is not essential that he should himself have 
a seat on the board. Often it is better if he has not. 
But he must be in close personal touch with the selling 
policy and management of his firm. His work is to 
execute the sales policy as expounded to him by the 
management; to suggest modifications of that 
policy ; and to propose, as opportunity offers, new 
policies that may strike him as desirable and sound. 

The delivery clerk has the laborious and difficult 
work of keeping track of delivery promises, and con- 
centrating on (a) hastening the despatch of work 
urgently required and giving emphatic delivery pro- 
mises; (6) looking into any complaints regarding 
delayed delivery ; (c) pegging away at works depart- 
ments in order to ensure that they fulfil the promises 
they have made. It is essential that the delivery 
clerk should not be, as in the instance under dis- 
cussion he is not, a member of the actual staff of a 
producing department. He must belong to the sales 
department, and thus represent in the production 
departments the customers of the firm. The delivery 
clerk has to be physically energetic, and to write 
tactful explanatory or exculpatory letters to the 
firm’s customers. Hence the importance of having a 
trustworthy and persevering man in charge of this 
section. 

Engineering publicity, being a highly specialised 
group of activities, is not, in the department under 
discussion, directly controlled by the sales manager ; 
but the latter has a certain indirect control in that he 
indicates to the publicity manager the portion of the 
selling policy that, in his view, the advertising and 
circularising of the firm should stress; he criticises 
and suggests ; and he has the right to veto any portion 
of the publicity campaign that seems to him opposed 
to efficient selling ; but the actual detailed execution 
of the publicity part of the selling programme is left 
to the persons responsible. 

In the diagram will be found a mention of statistics. 
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this is distributed (e.g., salesmen, circularising, pub- 
licity, &c.) ; the percentage of turnover that selling 
costs represent ; the calls made by salesmen over a 
given period ; commission accounts for branch offices, 
agencies, and salesmen ; aggregate of bad debts, and 
allocation of this figure to the respective areas ; 
types of materials purchased by customers; and a 
hundred other facts. How some of these are obtained 
quickly and easily will be discussed shortly. Here it 
is enough to indicate the essential fact that statistics 
are necessary and valuable. Their compilation 
involves close contact with accounting, order, and 
works departments. 

It is furthermore important that the sales depart- 
ment should have its own correspondence staff, since 
the tactful and courteous writing of letters to 
customers is a highly significant-part of sales depart- 
ment work. 

The remaining details of the organisation will be 
readily seen from the diagram, and one may now turn 
to a more elaborate examination of particular 
methods. 


DaTA FOR SALESMEN. 


One of the features that distinguish the sales 
department described is the excellent manner in 
which it provides its sales-force with information. 
One of the first essentials in successful selling of engi- 
neering products is the supplying of all representatives 
with complete and accurate facts about the goods to 
be sold. This can be, and is, done in some sales 
departments by the intermittent circulating of little 
scraps of news, addressed to those interested. But 
this method does not always bring results. The 
information gets lost or is forgotten or cannot be 
found at the right moment. The better method is to 
issue a data book. 

Obviously, a representative should be j in a position 
to reply in detail to any question of a reasonable 
character put to him by his customers. For instance, 
he may be asked how are his pump castings tested. 
What tensile strength is possessed by his nickel- 
chrome steel? What is the exact analysis of his 
grade of pig iron? What are his prices? If a 
customer asks questions of this kind, it means that 
he is “nibbling.” If the salesman has to admit he 
cannot answer and must refer to the works, the order 
may go elsewhere. Even if the works supply in due 
course the requisite details, the representative may 
be unable to call immediately on his customer. 

Many salesmen, knowing they: cannot retain in 
their heads all the facts they may be called upon to 
give at a moment’s notice, make their own little 
data books. But obviously every representative will 
collect different sets of facts. The sales manager 
cannot be sure that the facts collected are up to date. 
Valuable details will be absent. Therefore this 
department issues to its representatives a loose-leaf 
binder, with information of a standard kind, properly 
indexed and numbered, on loose leaves that can be 
inserted in the binders. The format of these data 
books is regarded as of moment. They are so small 
that they fit readily into an inside pocket, to ensure 
that the recipients have no excuse for leaving them 
at home. The binding method is simple and rapid. 
The binding posts are flexible and not sharp-edged, 
so that the leaves are not likely to be torn or cut. 
The sheets are all of standard size and duplicated 
(since the number required warrants this) on a rotary 
duplicating machine from typewritten stencils. 

The information these data books contain includes 
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DIAGRAM OF SALES DEPARTMENT ORGANISATION 


This is one of the most often neglected, but most 
vital, parts of the sales department’s work. Without 
statistics, a sales department cannot function pro- 
perly. It must know, for example, the total sales in 
all departments for the particular period it wishes to 
review ; the total sales of individual departments ; 
comparative figures for the preceding periods; the 
total number of new customers made during the 
year, and the value of their accounts; the total 
sales cost for the period, and the manner in which 





rock-bottom prices for every product sold ; the terms 
of supply ; notes of any additional charges and their 
method of computation ; analyses of products or 
materials ; physical and mechanical properties and 
characteristics of the products, summarised ; stan- 
dard sizes and weights of the products; treatments 
given and recommended ; results of tests. General 
data, ¢.g., weight computing tables, foreign weights 
and measures conversion tables; temperature con- 
version tables ; easy formule and calculating methods 


‘of orders received ; 





of probable value; Brinell and Rockwell hardness 
tables; and standard data of this kind are included 
at the end of the book. Some brief talking points or 
selling arguments in regard to the products are 
incorporated, but only if informative and sound. 

Great stress is laid on the need for expressing all 
this information concisely, to avoid undue bulk. 
Every item is condensed and presented in the 
minimum space. 

Revised sheets embodying any alterations are circu- 
lated immediately these alterations come into force. 
The new pages always bear the same number as the 
pages they replace, to avoid the possibility that lazy 
representatives will merely insert the new ones at 
the end and not remove the old. 

Not only does the actual sales force receive these 
books. Any member of the firm whose work brings 
him into contact with potential or actual customers 
is given one of them, in case he may at some time be 
asked for information as to his firm’s manufactures. 
For example, the buyer, the publicity manager, the 
works engineer, the chief metallurgist, anyone who 
has occasion to visit other firms, has a data book in 
his pocket when he goes. 


STATISTICS. 


The importance of statistics to the sales depart- 
ment has been stressed and many of the most valuable 
facts the sales manager needs are obtained from his 
own department’s sales records. Hence a few notes 
on the methods adopted for compiling and maintain- 
ing these records will not be out of place at this 
juncture. 

The main feature of the plan adopted is to keep a 
summary sheet or set of sheets (depending on the 
number of transactions) for every single customer. 
It is a common mistake in many sales departments to 
assume that sales records involve the maintaining of a 
précis of every letter that passes between the firm 
and its customers. This is altogether wrong, and can 
only lead to clogged files and records that take too 
long to consult. The proper practice is to incor- 
porate in the sales summary only those matters that 
actually relate to sales. In the department described 
the record sheets carry (a) the complete name and 
address of the firm concerned ; (b) any details as to 
his financial standing ; (c) the products he makes or 
the kind of business he possesses; (d) the name of 
the buyer or official responsible for purchasing the 
particular products made by the firm that is selling. 

This may be termed the standard information. 
Then come certain data that vary in each individual 
instance. Among these may be numbered the follow- 

ing :—The individual products ordered by the pur- 
caiiaie firm ; the products for which inquiries have 
been received ; the prices quoted ; the dates of the 
orders or inquiries; the dates,of the calls made by 
the representative concerned ; and lastly, a summary 
of the representative’s account of his calls. These 
items appear on the sheet in the order named, the 
standardised information figuring at the head of each 
sheet. 

It will be readily observed that with these record 
sheets in his possession the sales manager has a com- 
plete history of the sales transactions with each firm, 
whether actual or only potential customers ; a history 
that saves hours of searching through letter files, 
and that enables him to visualise in an instant the 
position apropos any individual customer. A neat 
and competent clerk can put enough information on 
to one of these record sheets, made, as they are, 
about quarto size, and printed on stout ledger paper, 
back and front, to cover as much as two or three 
years; unless the firm in question is an extremely 
frequent and regular purchaser. The recording is 
done by hand in ink. This has been found the quickest 
procedure and is more flexible than, if not quite so 
neat as, a typed record. 

The sheets themselves are filed in cabinets of steel, 
the drawers running on roller bearings. These are 
fireproof and easy to manipulate, while they can be 
locked. The sheets are not filed alphabetically, 
according to firms, but are first divided into repre- 
sentatives’ districts, and then filed according to 
towns, only the firms in each town being filed alpha- 
betically. The value of this is that it enables the 
representative for any particular district to be given 
at any time a complete list of the customers in his 
district, grouped according to the towns in which 
they are situated, and, if desired, with the buyers’ 
names appended. Such a list would take hours longer 
to sort out and type if the records were kept in 
straight alphabetical order. Being of stiff ledger 
paper, the sheets need no folders, and will stand erect 
in the file without other support than the manila letter 
cards that divide them. Two girl clerks are employed 
in keeping these records. All material for record 
goes to these, and comprises the following :—(1) Lists 
(2) orders after entry, so that 
prices may be recorded ; ; (3) lists of inquiries received, 
and inquiries with quotations attached ; (4) repre- 
sentatives’ reports and the replies to these ; ; (5) sales 
promotion letters. The clerks have a rubber stamp, 
and with this they mark every document that has 
had their attention. The filing clerk has instructions 
to file’ away no piece of material of the types 
enumerated that does not bear this stamp. Hence 
nothing is missed. It is found that not only are these 
records invaluable to the sales department, but they 
also save time for the general staff, since they render 
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tedious searching of files and long retention of batches 
of correspondence largely unnecessary. All the 
information needed can be obtained more quickly 
from the record sheets. The sheets are utilised by the 
sales promotion department to see that customers 
whose accounts are dormant are regularly circularised ; 
the publicity department use them for lists of 
customers ; the accounts department use them for 
hints as to financial standing ; production managers 
use them to furbish up memory of a firm’s require- 
ments; estimators need them to see what they 
quoted previously ; in brief, they facilitate sales and 
general organisation at every end and turn. 


SALES PROMOTION. 


Thus far data books and record sheets have been 
dealt with, but a third factor in successful sales on 
which the department discussed largely prides itself 
is the energetic and consistent sales promotion work 
it puts in. Sales promotion is scarcely a well-known 
phrase, and it is not, as some imagine, equivalent to 
sales management itself. It is a branch of selling, and 
must always be under the direct control of the sales 
manager ; but it incorporates a number of activities 
of a special and important kind, activities for which 
the sales manager in person has usually little time. 
Summarising these, they may be said to comprise :— 
(a) Exploring for new customers and markets ; 
(b) taking steps to retain accounts that are either 
dormant or threaten to go elsewhere ; (c) providing 
the sales manager and the representatives at home and 
abroad with information of sales value ; (d) writing 
special letters directly intended to create new sales. 

Taking the first three of these sections of the work 
in turn, one must explain their significance. 

(a) This covers that special portion of sales manage- 
ment work which involves direct exploration of new 
districts, development of new markets, and discovery 
of new products to be manufactured; but this is 
work that rightly belongs to and is performed by the 
sales manager himself. It also includes, however, 
work that he must perforce delegate, such as the 
examination of trade and technical journals to ascer- 
tain what Government departments, municipalities, 
and the like, advertise their requirements for tender. 
The sales promotion section of the department under 
discussion comes under the xgis of the publicity 
manager, and it is his task to see that every tender 
form of interest to the firm is written for. Again, 
inquiries are often found in technical journals for the 
makers of particular products, owing to their having 
received requests from readers for this information. 
The sales promotion department deals with these. 
Next, the order lists are studied daily, and classified 
according to the customer’s types of products. For 
example, if die steel is ordered by a maker of synthetic 
products, it is assumed that makers of synthetic 
products have a use for die steels, and a list of these 
makers is obtained. They are then circularised in 
regard to the steels in question. The same lists are 
circulated to-sales representatives, so that they may 
know the existence of a possible market among 
synthetic product makers. 

(6) The sales records are gone through weekly, and 
firms from whom no business has been received for 
six months, and with whom the representative has 
not made contact during that period, are noted. The 
representatives receive their respective lists and are 
asked if they object to special letters being addressed 
to these customers. If the representatives approve, 
the letters are sent, and it is found that in 10 per cent. 
of cases repeat orders follow ; in another 10 per cent. 
unsuspected complaints come to light, can be investi- 
gated, and are often put right ; while in 20 per cent. 
of cases the reasons for losing the accounts are dis- 
covered and can be analysed with advantage. 

Firms the representatives do not wish to be written 
to are listed separately, and at the end of a month 
the latter are asked to explain why they have not 
called, if during that period no call has been'made. 
These efforts prevent the overlooking of accounts that 
have lapsed. 

(c) Included in this branch of sales promotion is 
the supplying of lists of important contracts received 
by firms in their territories to the salesmen con- 
cerned. This helps them to know where possible 
business lies. Lists of new companies registered are 
useful. News of the re-opening of firms that have 
temporarily closed ; notes of probable amalgamations 
or changes of address or erection of new works, all 
prove of value at times to the firm’s representatives. 
This news is extracted from technical journals, such 
as THE ENGINEER. 

Under this heading comes, also, the close examina- 
tion of articles on novel manufactures or machines, 
encountered frequently in the engineering journals. 
In these articles it often happens that the technical 
description reveals the use of a duct which the 
firm interested actually manufactus. For example, 
an article on the construction of a new Diesel engine 
may mention the use of steel castings for particular 
parts. The firm at once sees an outlet for steel 
castings, and the sales promotion department notifies 
the representative concerned accordingly. 

The sales promotion section can often be of use to 
producing departments owing to the close watch it 
keeps on information. Notes of the advent of fresh 


competitors, accounts of competitive goods, details 
of performances advertised by competitors, news as 


value and significance to the manufacturing side of the 
business. 

Other items with which the sales promotion side 
concerns itself are hints and intimations of new 
schemes affecting the products, e.g., roadmaking 
schemes, railway schemes, the proposed building of 
dams and reservoirs, the suggested putting down of 
new cement plants. If these schemes are heard of in 
time they lead to the obtaining of invitations to 
quote, and eventually to a percentage of orders. 

If one were to go into the ramifications of every 
aspect of sales department work it would be necessary 
to write an entire book; but enough has been said 
here to indicate the thoroughness with which at least 
one firm has tackled this matter of selling against 
heavy competition, and tackled it not unsuccessfully. 











The Central Electricity Board. 


Tue sixth annual report of the Central Electricity 
Board, covering the year ended December 21st, 1933, was 
issued on Thursday, April 12th. It marks the transition 
from the constructional phase to the period of general 
trading which began in Central Scotland and Mid-East 
England on January Ist, 1933. Before the end of the 
year, arrangements had been made to begin trading in 
South-East and East England, and North-West England 
and North Wales on January Ist, 1934. The Board’s 
trading is, of course, confined to dealing in bulk with 
authorised undertakers. During the year the growth 
of demand in the two areas in which the Board had 
commenced general trading namely, Central Scotland 
and Mid-East England, exceeded the estimates made by 
the Board when framing the tariffs for those areas, and 
the year’s trading is said to have produced very encourag- 
ing financial results. 

The grid tariff has to be fixed so that over a term of 
years, to be approved by the Electricity Commissioners, 
the revenue receipts shall be sufficient to cover the revenue 
expenditure, including interest and sinking fund charges, 
with such margin as the Commissioners may allow. The 
budget period approved by the Commissioners for the 
tariff for South-East and East England, and for North- 
West England and North Wales, was ten years in each 
case, as were the periods previously approved for the 
tariff for Central Scotland and Mid-East England. The 
forecasts of growth of demand and the calculations as a 
preliminary to fixing tariffs, indicate that it may not be 
necessary for the Board to capitalise interest to the full 
extent permitted, and that the trading deficiencies in 
the early years will be fully recouped by the end of the 
first tariff period. 

The transfer of energy over grid lines resulted in 76 
per cent. of the total number of units supplied by the 
Board being produced at ten out of the twenty-five 
coal-fired selected stations with substantial economies. 
Owing, moreover, to the smaller proportion of spare 
plant required for the interconnected system, it was 
possible to meet the whole of the growth of demand in the 
two areas without incurring capital expenditure on 
generating plant extensions. Income was sufficient to 
cover the whole of the operation and administration 
expenses in those two areas and to leave a credit balance of 
£4320. The interest payments attributable to the capital 
expenditure have been made out of capital, and the relative 
sinking fund charges mainly suspended. 

Field experience and tests on sample insulators removed 
from the lines have shown that up to the present the rate 
of depreciation is very low. The use of anti-fog and anti- 
dirt insulators is being extended in localities in which 
experience has shown them to be necessary. Troubles 
experienced during the year were fewer than were 
expected, and there is said to be every reason to suppose 
that the grid will provide a definite addition to the 
security of the public supply of electricity. It is also 
explained that it is becoming increasingly evident that 
many other advantages will be derived from the grid, 
which has already enabled certain relatively small under- 
takers to meet the demands of industrial consumers for 
supplies far beyond their capacity when operating as 
isolated producers. 

During the year developments necessitated the con- 
struction of additional transmission lines between Bonny- 
bridge and Falkirk, Folkestone and Dover, and Notting- 
ham and Kettering, the establishment of a new grid 
point of supply at Beddington, in Surrey, and the provision 
of additional facilities for increasing supplies at several 
other grid points. 

Investigations were continued with the object of 
reducing the cost of tapping the grid and making the 
system suitable for providing supplies in sparsely popu- 
lated areas. A 300 kVA, 132 kV/11 kV transformer 
bank was installed at Wooler, on the Dunston-Galashields 
primary line, where oil blast fuses, which offer the advan- 
tage of low replacement cost, have been adopted. With 
the object of reducing the cost of connections to secondary 
lines, the use of outdoor metal-clad gear has been extended 
to lower voltage transformer stations, and a 33 kV single- 
circuit breaker station, equipped with this gear, designed 
for ultimate extension to the circuit breaker type, is in 
the course of manufacture. 

A description is given of the equipment of the central 
control rooms, from which the Board’s control engineers 
will co-ordinate the operation of the grid selected stations. 
Existing Post Office communication systems are rented 
for the exclusive use of the Board, and the equipment 
associated with these circuits enables the control engineers 
to obtain automatic indication of the position of main 
giid switches, tapping switches on transformers, the power 
transfer through main transformers, and the loads carried 
by the more important generating stations. The control 
engineer can also use the circuits for sending routine 
messages by a seven-point telegraph. Although transfers 
of load over the grid will normally be limited to relatively 
short distances, an example of the potentialities has been 
afforded by the temporary linking up of North-West 
England and South-West England by way of the grid 


There was an increase of 10-7 per cent. in the output 
of electricity supply systems in Great Britain in 1933, 
as compared with the output in 1932, following an increase 


of 7 per cent. in 1932 over 1931. While over the period 
1929 to 1933 there was an increase of under 5 per cent. 
in the world output, the British output showed an increase 
of nearly 30 per cent. The intensive development of 
domestic load by authorised undertakers, which played 
such an important part in maintaining growth during 
the period of industrial depression, has been actively 
continued. 

Standardisation of frequency in South-West England 
and in South Wales was completed in the areas supplied 
by the Cornwall Electric Power Company, while consider- 
able progress was made in the area dealt with by the South 
Wales Distribution Company. In Central England, 
more than half the total load of the Birmingham Corpora- 
tion, and of the Shropshire, Worcestershire, and Stafford- 
shire Electric Power Company was changed over to 
standard frequency at the end of the year, while in North- 
East England further progress was made with the conver- 
sion programme. 

It became necessary during 1933 to estimate and 
make provision for the funds that will be required to 
finance the further interest payable out of capital, and 
the deficiencies in revenue which will arise in the early 
years of the first tariff period, and, at the same time, 
to obtain power to raise money for increasing the grid 
capacity during the next ten years, notwithstanding that 
the present capacity is in excess of immediate needs. , 
By the Central Electricity Board (Increase of Borrowing 
Powers) Special Order, 1933, the Board’s borrowing powers 
have, therefore, been increased to a total of £60,000,000. 
and during the year the Electricity Commissioners 
consented to the Board borrowing £2,550,750 for the 
standardisation of frequency, including the expenses of 
the creation and issue of stock. They also gave consent 
to the borrowing by the Board of £2,594,250 for general 
grid purposes, including expenses of the creation and issue 
of stock and interest. In June, 1933, the Board issued 
£8,000,000 Central Electricity 34 per cent. stock, 1963— 
1993, at the price of 93} per cent. The Board has not 
applied to the Treasury for a guarantee under Section 29 
of the Electricity (Supply) Act, 1926, in respect of any 
of the stock issued. 








Tidal Estuaries—Forecasting by 
Model Experiments.* 


By Professor A. H. GIBSON, D.Se., M. Inst. C.F. 


In many of the problems involving the interaction of 
solid bodies and fluids in relative motion the forces and 
actions are so complex that the only method of solution 
is by direct experiment. As typical examples may be 
quoted the forces acting on a ship or aeroplane in motion ; 
the flow of water through sluice gates or over weirs; the 
scouring effect of streams flowing over erodible beds ; and 
the effect of obstructions or training walls in rivers and 
estuaries. 

The great cost and difficulty of experiment on the full 
seale in such cases has led to the development of the use of 
scale models. The use of such models by the aeroplane 
designer and naval architect is now universal. The 
technique has been satisfactorily developed and in the 
majority of cases the results can be extended with con- 
fidence to the full scale. 

During recent years much work has been done on 
models reproducing the flow over weirs, through sluice 
gates, &c. Here again, if suitable precautions are taken, 
the model results give a reliable indication of the behaviour 
of the original. River flow models are now being exten- 
sively used to investigate the erosion and deposition of 
bed materials and the effect of works designed to improve 
the navigable channel. The technique of such investiga- 
tions is not yet fully developed, different methods being 
used in different laboratories. Results of experiments in 
which a comparison between model and full-scale results 
is possible show that by a suitable choice of bed material 
and scale of model close agreement may be obtained. 
Chronologically, models of tidal estuaries were used 
before those of uniflow rivers, the first tidal models (of the 
Mersey estuary) having been constructed by Osborne 
Reynolds in 1885. The results of the tests on these, 
supported by tests carried out by Reynolds in co-operation 
with a committee of the British Association in 1888-91, 
led the committee to the conclusion that ‘* provided certain 
precautions were taken, the results of tests on such models 
could be applied with confidence to practical problems.” 
In 1926 the Severn Barrage Committee of the Depart- 
ment of Civil Research decided to carry out investigations 
on a working model of the Severn estuary, with a view of 
determining the probable effect on the physical and hydro- 
dynamical features of the estuary, of the introduction of a 
barrage for generating tidal power, at the English Stones, 
between Beachley and Avonmouth. This model was con- 
structed and operated in the author’s laboratory. 

The discourse dealt with the problems involved in the 
construction and operation of such models, and with a 
comparison of the results obtained from the Severn model 
with those observed in the estuary. It also dealt generally 
with the possibility of using such models to predict the 
effect of any artificial changes in a tidal estuary. 

The successful use of a model depends largely on its 
being of a suitable scale, and on the possibility of being 
able to reproduce with reasonable accuracy the physical 
conditions tending to produce movement of the bed 
materials. This is more easily accomplished in an estuary 
having well-defined physical characteristics, with a large 
tidal range in which the action of the ebb and flood currents 
are all important. In such a case experience shows that 
the behaviour of the model reproduces closely that of the 
estuary. In other types of estuary, having comparatively 
small tidal ranges, and especially if very exposed to gales, 
the results are mainly likely to be of value in so far as they 
enable the effect of any training works on the set and 
velocity of the currents and on the tidal range and period 
to be determined. 
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* The Royal Institution, April 13th, 1934.--Summary. 
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Southern Railway Train Ferries. 


~»-——— 


N a Journal note of March 23rd we recorded the launch 
of the * Twickenham Ferry,” one of three twin-screw 
cross-Channel train ferries which are being constructed 
by Swan, Hunter and Wigham Richardsons, Ltd., on the 
Tyne for the Southern Railway Company’s Dover— 
Dunkerque service, 

On Friday last, April 13th, we were invited by the 
Southern Railway Company to inspect at Yarrow and 
Co.’s Seotstoun works one of the stoker-fired boiler units 
for these ships, working under actual operating conditions, 
and also to see under construction several of the boilers 
now going through the shops. 

In what follows we give a short description of the boiler 
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Fic. 1—SET OF BOILERS FOR SOUTHERN RAILWAY TRAIN FERRIES 


and stoker and also the propelling and auxiliary machinery 
with which the ships will be equipped. Finally, a note 
upon the trials themselves and the coal used is given. 


BormLERS AND STOKERS. 

The announcement that coal was to be used as a fuel 
for the new ferries created considerable interest, par- 
ticularly in the Kent coalfield, and the object of the tests 
we are about to describe was to demonstrate on one of the 
twelve boilers for the three ships, the performance of a 
boiler under widely varying loads with different classes of 
coal. A set of boilers in the shops is illustrated in Fig. 1, 
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FiG. 2-TAYLOR STOKER IN ZYARROW BOILER 


while in Fig. 2 a diagram of the arrangement of the 
stoker and coal bunker is given. Each unit is designed 
to give 16,000 lb. of steam per hour superheated to about 
500 deg. Fah. from feed water at 270 deg. Fah., the working 
pressure being 250 lb. per square inch. Under these con- 
ditions the temperature of air to the stokers will be 
350 deg. to 400 deg. Fah. The boiler itself does not call 
for an extended description, as it follows closely the latest 
design of single-flow Yarrow type, equipped with the firm’s 
superheater and air heater. 

As will be seen from the boilers shown to the right of 
Fig. 1 and from Fig. 2, the superheater is a short drum, 





formed of a hollow forging. Into it steeply inelined 
tubes of “UB” steel are expanded. The tubes are 
thus self-draining, and the drum conserves a valuable 
reserve of steam for manceuvring purposes. All the drums 
are furnished with end manhole doors, giving access to the 
tubes, but there are otherwise no bolted hand-hole doors 
in the pressure parts. The air heater has horizontal] tubes, 
so placed that the air passes through them and the gases 
across the tubes, this new design being one which occupies 
small space with a low weight. 

Diagram Fig. 2 shows the general arrangement of the 
Taylor stoker, and in Fig. 3 we reproduce an internal view 
of the bare grate looking from the back end towards the 


the top of the retort in the form of porous coke. The 
process is a continuous one, fresh coal being fed into the 
bottom to take the place of the coke issuing from the top 
of each retort, 

The coke issuing from any one retort meets the coke 
issuing from adjacent retorts across the intervening air 
admission zones, and thus the fire bed structure extends 
in one continuous coke mass across the entire width of the 
stoker. When the volatile matter reaches the air admis- 
sion level it is picked up by the preheated air current 
from the forced draught fans, which is being forced upwards 
through the fire bed. The preheated air and gases then 
churn their way together upwards through the maze oj 
interlacing passages formed by the coke bed, Accordingly, 
on reaching the incandescent surface of the fire bed, the 
carbonaceous gases are so throughly oxygenated that 
combustion proceeds with extreme rapidity and shortness 
of flame. 

The feeding rams are driven through a Morse chain hy 
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feeding rams. These particular stokers have been designed 
and built by the Taylor Stoker Company, Ltd., of London 
and Blaydon-on-Tyne, to meet the ferry service conditions 
and to burn a wide variety of coals. As will be seen from 
Fig. 2, the coal bunkers are arranged so that the coal 
feeds by gravity to the stoker hoppers. Once it is in the 
stoker hopper, it is thrust forward by each fuel-feeding 
ram into one of four retorts which are buried in the fuel 
bed below the zone of combustion, or, in other words, 
below the level of air admission. The coal is stored in 
the four retorts until such time as it is required by the 
fire above. No combustion can take place in the retorts 
because the fuel has been pressed into them with sufficient 
force to exclude all air pockets, but in so far as the coal 

















YARROW’'S WORKS 


range of 400 to 1200 r.p.m. The drive has also a two- 
speed gear with a 4:5; 1 ratio. The normal service speed 
of the rams is 30 r.p.m. per hour or one revolution every 
two minutes, each ram feeding about 15 lb. of coal per 
stroke. The gear is provided with a light shearing pin, 
which will fracture should any of the four rams meet with 
an obstruction, and can be quickly replaced. Hand hole 
doors above each ram give access for clearing away any 
possible obstruction. The bunkers will accommodate 
120 tons of fuel, say, six 20-ton wagons, which are directly 
tipped into them, the fuel being untouched after it leaves 
the mine. This quantity is about a week’s supply. 

In order to remove the ash from the end of the grate, 
three hand-operated doors are provided, and when the 


FiG. 3--GRATE OF TAYLOR STOKER, LOOKING INWARDS 


in the retorts is able to receive the heat of the fire above, 
there is a continuous and gradual rise of volatile matter 
from the whole length of each retort, which continues 
upwards until a level is reached where air admission takes 
place. When the fuel which is stored in the retorts is 
required for combustion, it is gradually raised by the 
stoker mechanism to the level of air admission, by which 
time it has been completely devolatilised and issues from 


ash is withdrawn, it is expelled by two See ejectors, which 
serve the four boilers, In order to clean the tubes, two 
Parry soot blowers are fitted, one below the furnace tubes 
and one under the air heater. 


PROPELLING AND AUXILIARY MACHINERY. 


Fig. 4 shows the port turbine unit in the works of the 
Parsons Marine Steam Turbine Company, Ltd., Wallsend- 

















APRIL 20, 1934 


THE ENGINEER 


399 








on-Tyne, where the machinery is being constructed. 
Each set of machinery is designed to develop 2500 shaft 
horse-power, a total of 5000 S.H.P. for the vessel, at full 
power, and under this condition the turbines will run at 
3550 revolutions per minute driving the propeller through 
single-reduction gearing, the reduction ratio being 
17.56:1. A Michell thrust bearing is provided and 
the propellers are of the four-bladed aerofoil type, 
the blades being cast solid with the boss and made 
in bronze by the Manganese Bronze and Brass Company, 
Ltd. 

The H.P. and L.P.-turbines drive separate pinions 
meshing with a single gear wheel. The H.P. ahead 
turbine has a first stage impulse wheel with two rows of 
moving blades, the second stage of this turbine being of the 
reaction-bladed type with end tightened blading. The 
L.P. ahead turbine has reaction blading throughout. 

Both high-pressure and the low-pressure turbines are 
provided for astern running. The H.P. astern cylinder is 
incorporated in the H.P. ahead turbine casing, but isolated 








maximum figure. After washing, the coal is passed over 
special “ de-watering”’ screens which reduce moisture 
left in the coal to some 5 per cent. On leaving the washery 
therefore the coal is in a slightly moist, crumbly state, 
which considerably faci) tates its handling and completely 
overcomes the nuisan 2 and loss through dust rising, 
which so often occurs when small coal is being handled. 

It may be also mentioned that Betteshanger coal is 
very low in sulphur content, which is about 0-65 per cent., 
and on account of this quality it is well adapted for certain 
special purposes. Its calorific value as received is over 
13,000 B.Th.U. per Ib. 

The smokeless property of the coal is considered to be 
of considerable value in the southern parts of England, 
in which industries are placed close to residential neigh- 
bourhoods, whilst the additional advantage of a low sulphur 
content is especially valuable in London and other large 
towns, where consideration must be given to the effects 
of combustion gases. Betteshanger washed small coal is 








produced at Betteshanger Colliery, which is the late.’ >it 
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from it by a diaphragm gland consisting of a number of 
rows of rings arranged in the same manner as for the 
turbine glands. The L.P. astern cylinder is arranged at 
the forward end of the L.P. ahead casing. 

The usual arrangement of steam control emergency 
governor and oil pressure failure cut-out is provided. 
The manceuvring of the main turbines has received very 
careful consideration, and the control levers of both port 
and starboard sets have been brought to a single point and 
are so arranged that both turbines can be controlled by one 
engineer. The auxiliary machinery is steam driven and 
operates with full boiler pressure, saturated steam being 
supplied to all the auxiliary units excepting the generator 
sets, which work with the same degree of superheat as 
the main turbines. Main condensers of the regenerative 
type, designed to maintain a vacuum of 284in. (bar. 
30in.) in service, are provided. Two-stage feed heating 
has been adopted, the first stage being supplied with the 
exhaust steam from the auxiliaries, and the second with 
steam bled from the main turbines. A “ oressure ”’ system 
of forced lubrication is employed, the oil being supplied 
by two steam-driven pumps, each of which is capable of 
dealing with the whole installation. Special attention has 
also been paid to the feed-water supply, a fresh water 
evaporator and also filtrators being installed. The train 
ferries and their machinery are being built to the highest 
requirements of the Board of Trade and of Lloyd’s 
Register of Shipping, under the personal supervision of 
Sir Westcott HK ll, who is acting as adviser to the 
Southern Railway Company. 


TriaAL ConDITIONS AND Coats USED. 


Amongst the coals tested on the boiler as set up for the 
trials were Betteshanger washed smalls and Snowdown 
smalls. 

Both collieries producing these coals are situated within 
a radius of 8 salien from Dover, and are served by the 
Southern Railway. These coals have become widely known 
in South-East England, owing to their particular qualities. 
They are smokeless, possess a high calorific ah 4 and 
burn with a high efficiency. Snowdown small coal—size 
1}in, and down—was used during Friday’s demonstration 
trial and appeared to be giving excellent results. Upon 
entering the stokehold we found the boiler banked and 
standing under generally similar conditions to those which 
will be experienced under ordinary working routine when 
the ferry steamer is in port. The forced draught fan and 
the mechanical stoker were then started up and within 
three minutes the boiler was on full load, thereby demon- 
strating the flexibility of the unit. At the close of the 
demonstration the boiler was shut down again with equal 
rapidity and ease. 

Interest attaches to the fuels to be used. Snowdown 
small coal is dry cleaned by the Birtley air separation 
process, and consequently is low in moisture content. 
{t has an ash content of 9 per cent. and a calorific value of 
13,840 B.Th.U. per Ib. as received. It is now used in a 
number of large electric power stations for pulverised fuel 
firing or upon travelling grate stokers, whilst other users 
include the largest public authorities, paper mills, &c. 

In passing we may mention that it is mined at a depth 
of over 3000ft., which we believe is the greatest depth at 
which coal is mined in Great Britain. 

Betteshanger washed small coal is all passed through a 
Rheolaveur wet washery at the colliery. The principal 
advantage of this cleaning process is that the coal can be 
maintained of a uniform quality. In the washery the 
finest particles of coal are extracted, leaving the finished 
product a nutty slack sized to lin. down, and the ash 
content of the coal is brought down to 9 per cent. as a 








to be established in Kent by Pearson and Dorman Long, 
Ltd. There are now four collieries working the Kent coal- 
field, producing over 2,000,000 tons of coal per annum, 
the development of the new coalfield having coincided 
with the development of new industries in the South of 
England. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE BRITISH THERMAL UNIT. 


Sir,—May I support the contention of Mr. A, A. Jones 
that B.T.U., rather than B.Th.U., should be the recognised 
abbreviation of “ British Thermal Unit”? It is already 
so used on the Continent (see Lubowsky’s “‘ Hilfsbuch,” 
1931, published under the authority of the V.D.L.), 
and in the United States (see ‘‘ Heat Power Engineering,”’ 
by Barnard, Ellenwood, and Hirshfield, 1933 ; ‘‘ Principles 
of Engineering Thermo-dynamics,” by Kiefer and Stuart, 
1930, and other modern engineering treatises). Moreover, 
I do not think that the letters B.T.U. are ever now 
employed to designate a kilowatt-hour, even in the publi- 
cations of the Electricity Commissioners, so that no 
confusion with the obsolescent:term ‘ Board of Trade 
Unit ” could possibly arise. 

The fact that Callendar used B.Th.U. is not a very 
good argument for the retention of this form, because it 
was Callendar who was bold enough to give to the symbol 
‘““H ” (Total Heat) a significance different from that which 
it had previously held in thermo-dynamics since the time 
of Regnault, and he would hardly have been conservative 
about the use of B.Th.U. after all reason for the use of 
this form had vanished. 

With regard to the use of other symbols, will you 
allow me to utter a protest against the pedantry which 
is inflicting upon us such forms as “ kWh,” “ kVA,” 
&c., instead of printing all the letters either in capitals 
or in lower case type ? One cannot pronounce “kWh” 
any differently from “‘ KWH ” or “‘ kwh,” and the appear- 
ance of something like a word beginning with a small 
letter and having a capital letter in its interior, is a 
wanton affront to the eye. It is, moreover, illogical, 
for if the capital is supposed to warn the reader that it 
stands for a fundamental unit, why are we not expected 
to write “kG” for kilogramme, or “ kiloWatthour ” 
when we write the electrical unit at full length ? 

April 13th. M.I. Meron. E. 


HISTORY OF THE SOUTHERN RAILWAY. 


Sir,—I have been commissioned to compile a history 
of the Southern Railway, and shall be much obliged if 
any of your readers who possess any interesting documents 
or matters suitable for illustration will communicate 
with me. Information regarding early South-Western 


engines is especially wanted. 

I have acquired an old MS., “ Report and Repair 
Book,” of the South-Western Railway, dated June 19th, 
In it five engines are mentioned, of which I cannot 


1849. 


trace any particulars. I shall be much obliged if any one 
can give me some information about them. They are : 
17 “‘ Queen,” 18 “ Albert,” 19 “ Briton,” 20 “* Princess,”’ 
and 21 “ Prince.” Engines bearing these names and 
numbers were built by Beattie in 1852 and 3, and again 
in 1871. But there is no doubt that those of which Iam 
writing were in existence by June, 1849. There is a note 
against the first two—possibly added at a later date— 
“‘ This engine is Broke up.” 

In the “History of the L. andS.W.R. engines,”’ published 
in the Locomotive for 1903, and succeeding years, none 
are given with these numbers prior to 1852, but there is 
no reason why the numbers should not have been used, 
and it now appears that they were. 

Chinthurst Lodge, C. F. Denpy MARSHALL. 

Wonersh, Guildford, 
April 9th. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 
Big Sewage Scheme. 


One of the most extensive engineering under- 
takings proposed for Canada during the coming year is 
the construction of a large new sewage disposal plant in 
Toronto. The entire project covered by the recommenda- 
tions now before the City Council would cost about 
26,000,000 dollars. It is recommended that the develop- 
ment should be laid out to deal with the sewage from the 
area known as the Greater Toronto Sewerage District, 
that a population of 1,564,000 by 1970 be: planned for, 
that all flows up to 24 times the average daily flow be 
conveyed to the treatment plant, that complete treatment 
be given to all flows up to 1} times the average, and that 
the surplus be treated by sedimentation only. It is esti- 
mated that six years would be required to build the plant 
and put it into operation. 


Coal. 

Steady progress towards the high mark of pro- 
duction established in the ten years ending with 1930, and 
the setting of a new and remarkable record in connection 
with importations, are the principal features of Canada’s 
coal situation for the year 1933. Figures now available, 
but not complete, indicate that production in the year just 
closed will approximate 11,600,000 tons, which is not far 
below the 1932 mark of 11,723,411 tons. A bright reflec- 
tion of the efforts made at the Imperial Conference in 
Canada in 1932 to give further stimulus to trade within 
the Empire is found in the coal import statistics for 1933. 
Purchases from the United Kingdom totalled more than 
1,500,000 tons, as against 1,399,086 tons in 1932. Accen- 
tuating this important gain in coal imports from Britain 
was the continued decline in imports from the United 
States, the total for 1933 being about 1,400,000 tons, as 
compared with 1,685,532 tons in the previous year. The 
comparative figures show that, for the first time in the 
history of Canada’s coal business, the importations from 
Britain exceeded those from the United States. One of 
the most notable developments in the efforts of the 
Dominion to free itself from dependence upon United 
States sources of supply has been the great increase in the 
amount of domestic coal moved into the central province 
of Ontario from the Maritime Provinces and from Western 
Canada, through the financial aid given by the Federal 
Government. 


Electrical Engineering. 


In the electrical engineering branch of the 
Division of Physics and Engineering of the National 
Research Council of Canada, practically the entire year 
—1933—was devoted to work incidental to the establish- 
ment of the laboratories in the new building at Ottawa. 
The major undertaking was the equipment of the electrical 
engineering laboratory proper. While adequate switching 
pa emo 5 not yet been installed, the design has been 
completed, and much of the apparatus is ready for erection. 
Two motor generators have been installed, and the supply 
from these units is in almost continuous demand. One 
set is a synchronous frequency changer unit supplying 
three-phase power at 25 cycles per second. Particular 
care was taken to secure a good wave form on this 25-cycle 
machine. The other motor generator consists of two 120- 
volt direct current machines, and one 550-volt, three- 
phase, 60-cycle synchronous machine. Dry-type trans- 
formers make it possible to secure any voltage up to 2200 
at either 25 or 60 cycles, single or three-phase. The 
direct current drive on the 60-cycle machine makes it 
ossible to vary the frequency, and by driving the 

uency changer set from the other motor generator 
the 25-cycle frequency may be varied: Where the work 
in hand requires particularly steady conditions, the sets 
may be driven from a battery system so as to be 
independent of vairiations in the local electric supply. 
The 60-cycle machine has also a very pure wave form, 
so that a close approach to a pure sine wave is available 
for both frequencies. The laboratory is now in a position 
to undertake practically any oscillographic studies of 
wave form or transient phenomena within the range of 
the Duddell type of instrument. An are light has been 
procured for use with the oscillograph which makes it 
possible to secure high-speed records. 


New Alkali-chlorine Plant. 


Plans have been completed by Canadian Indus- 
tries, Ltd., for the erection of a second plant in Canada 
for the manufacture of alkali-chlorine and caustic soda. 
The new plant, which will be erected at Cornwall, Ontario, 
will cost in the neighbourhood of 900,000 dollars. Trans- 
poration and other auxiliary equipment will mean a 
further investment of approximately 300,000 dollars. 
The company’s présent alkali-chlorine plant at Sandwich, 
Ontario, will continue in full operation. The vast improve- 
ment shown in the paper industry of Canada during the 
past six months has been given as the reason for the need 





of a new alkali-chlorine plant. 
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High-Frequency Electric Furnaces. 


HILE low-frequency electric furnaces were intro- 
\ duced in pre-war days for the production of high-class 
steel in competition with the crucible and electric arc 
melting furnaces, high-frequency melting is comparatively 
new. Anyone who visits a works in which this method 
of melting is adopted will readily appreciate the reasons 
for its progress, for there is an atmosphere of cleanliness, 
order, and coolness. The working conditions are ideal for 
the careful control essential for the manufacture of high- 
grade steel required to meet the exacting demands 


\ 








peter ier 


eee tan 


Condensers 


Control Cubicles 


latform Level 


P 








i 














a 


works with high-frequency melting began with the installa- 
tion in the research laboratory of a small furnace capable 
of making ingots weighing up to 20Ib. For the production 
of small quantities of special steels for research purposes 
and for researches on slags, linings, and finishing alloys 
the furnace proved invaluable and the results led to other 
developments. Following the installation some years ago 
of a 5-cwt. high-frequency furnace, a 12-cwt. furnace was 
purchased and operated by the same motor generator 
set as the 2-ewt. unit. Again the results obtained in con- 
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CASTING PIT, 





In steel making, reactions usually take place through the 
medium of a covering slag. The speed of operation depends 
upon the intimacy of contact between the slag and meta! 
and, as in the open-hearth and electric arc furnaces, th: 
layer of slag covers the metal there are comparatively 
poor facilities for intimate contact, particularly in the 
case of the former type of furnace. In the high-frequency 
furnace, on the other hand, the pronounced stirring of the 
molten metal gives the result required. Experiments 
have shown that suitable slags can be devised for carrying 
out the desired refining reactions at the somewhat lower 
temperatures prevailing in this type of furnace. In con- 
junction with other advantages of the high-frequency 
melting process this enables the new plant to produce 
special and alloy steels of exceptional quality, particularly 
for highly stressed parts and heavy duties. Steels for 
aricraft and high-priced motor cars and for exceptionally 
severe duties in general engineering construction are 
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Fic. 1—LAY-OUT OF THE HIGH 


of modern industry. Apart from these considerations, 
the conditions existing inside the furnace are con- 
ducive to the best results. The heat is generated inside 
the metal itself, thus avoiding the introduction of 
impurities met with when the heat is produced by gas or 
coke. Even in the electric arc furnace a certain amount of 
carbon may be introduced by the electrodes. The intense 
movement caused by the electrical forces set up in a high- 


-FREQUENCY FURNACE EQUIPMENT AT THE WORKS 


nection with the production of high-class steel previously 
melted by the coke crucible process were extremely good, 
and it was therefore decided to install two furnaces of 
2 and 5 tons capacity. As the result of earlier experience 
the plant has novel features, which simplify operation. 
The analysis and temperature are under precise control, 
and there is said to be a greater conservation of alloying 
elements than is possible with any other steel-making 














FIG. 2-TWO-TON AND FIVE-TON (BEING TAPPED)’ FURNACES AND PITS 


frequency furnace also ensures complete mixture of the 
alloys introduced into the steel and consequent perfect 
homogeneity. 

A high-frequency furnace equipment recently installed 
in the Samuel Fox and Co., Ltd., works of the United 
Steel Companies, Ltd., by the Electric Furnace Company, 
of 17, Victoria-street, S.W.1, is the largest and most 
modern operating in Great Britain. Experience in these 


process. Experience in the field of refining for quality 
has shown quite definitely that carbon, manganese, silicon, 
sulphur, and phosphorus can be removed if desired, while 
the control of the content of dissolved iron oxide, dissolved 
gases, and the factors which are governed by accurate 
temperature prior to casting is an even more important 
factor in the process of ‘‘ quality refining” with these 
furnaces. 
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FRONT ELEVATION. 


OF SAMUEL FOx AND CO., LTD. 

among those produced by the new plant. Other products 
are tool and die steels, especially for such arduous duties 
as plastics, dies, &c., heat-resisting steels in the “ Red 
Fox ”’ series, stainless steels in the “ Silver Fox ” series, 


Fic. 3--TAPPING' THE? Two--TON FURNACE 


nitralloy steels for hardening by the nitrogen process. 
highly alloyed steels for the electrical industry, special 
welding rods and improved steels for ball and roller 
bearings. 

The general lay-out of the new plant, consisting of the 
2 and 5-ton furnaces is shown in Fig. 1, while a view of 
the melting shop is given in Fig. 2, from which a good idea 
of the exceptionally favourable conditions under which 
the men work can be obtained. Besides the equipment 
shown the shop contains a 15-ton open-hearth furnace 
capable, when necessary, of producing rapidly 5-ton 
charges of hot metal for the larger of the electric 
furnaces, which are arranged for acid or basic lining and 
tilt in both directions, so that the slag can be removed 
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from the back and that the metal may be poured from the 
front of the furnace, as shown in Fig. 3. Hydraulic 
tilting mechanism below the operating platform provides 
a wide range of tilting speeds. Magnetic shields between 
the inductor coils and steel bodies serve to prevent the 
latter heating. Inside the water-cooled copper coil is the 
lining made by surrounding a steel template by a dry 
granular refractory material, the template, which is in the 
shape of the hearth it is desired to form, being heated by 
the induction from the coil. By the time it is melted the 


platform. 


single unit with a maximum output of 1250 kW. 





fans are housed in a@ suo-station under the working 
Developed last year by the Metropolitan- 
Vickers Electrical Company, the generator is a patented 
inductor homopolar single-phase high-frequency machine 
with two 625-kW stators and a common rotor built as a 
fach 
stator consists of two separate parts and special arrange- 
ments are incorporated to prevent interaction between the 
magnetic circuit of one stator and the excitation winding 
of the other stator, with the result that the voltage of each 





furnaces. The standard equipment includes the high- 
frequency converter, which consists of an oil cooled trans- 
former to step the voltage up to the value required for 
charging the condensers, a bank of condensers, spark gap, 
safety gaps, the main switch and control handle for regu- 
lating the power, and a wattmeter for showing the input 
to the equipment. The whole of the electrical installation 
was designed by Campbell and Gifford, in close co-opera- 
tion with Samuel Fox and Co.’s engineering and research 
staff, while the equipment was supplied by the Electric 




















FiG.34—-MoTORS GENERATOR 


refractory material is fritted toa sufficient depth and the 
molten template forms part of the first charge. In the 
case of small furnaces, linings made in this way are said to 
serve on an average for 50-100 heats, while a life of well 
over 100 heats has been obtained regularly on larger units. 
Considerable ingenuity has been brought to bear on the 
switching and furnace tilting controls, which are inter- 
locked to prevent mistakes, while alarm signals and indi- 
cating devices are connected with the cooling water circulat- 
ing arrangements and condensers provided to improve the 
power factor, which, like the power and voltage, is auto- 
matically controlled throughout the melting period. 

A separate building of over 3000ft. floor area, served by 
an overhead crane, with railway sidings and ample bunker 
accommodation, has been provided for the classification 
and storage of the different qualities of raw material and 
alloys used. In this building the charges are weighed and 
prepared in special charge boxes and are transported 
on bogies with suitable lifting equipment, so that labour is 
reduced to @ minimum. The material to be melted is 
taken to the main melting shop, with two main bays, 
165ft. long andl 56ft. and 52ft. wide respectively, the larger 
bay containing the electric furnaces. As the charges are 


time. 


volts. 
the 


correcting the power factor of the general system. 
nections 
is at work. 


Owing to the 


scheme is normally automatic in action, 


work. 
automatically or, if desired, completely by hand. 


from the high-frequency 
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Fic. 6—CIRCUIT FOR TWO FURNACES 


prepared in an ‘ Efco ” charging cylinder let into the 
furnace platform for ease of handling, the furnace charging 
arrangements represent a great advance on previous 
practice. The cylinder containing 2 tons of metals is lifted 
by the overhead crane and is lowered into the furnaces, an 
operation which takes less than two minutes. During a 
recent full day’s test run the average time between switch- 
ing off the current ready for casting and beginning the 
next melting operation was only six minutes, as against 
twenty to thirty minutes required for charging other types 
of small melting furnaces. As the furnace bodies are flush 
with the working platform, there are no obstructions at 
the working level other than the electrical cubicles for 
controlling the furnace tilting gear and the water supply. 
The working platform is at a convenient height for clean- 
ing the furnaces, and there are ample casting pits to enable 
the casting operations to be carried out efficiently and with 
safety. On the furnace platform there are offices and a 
laboratory for the shop manager and chemists, under whose 
guidance the work is carried out. 

Views of the motor generator set and control panels are 
given in Figs. 4 and 5 respectively, while Fig. 6 is a simpli- 
fied diagram of the furnace connections. The 1250-kVA, 
1500 r.p.m., 1100-cycle motor generator set, built by the 
Metropolitan-Vickers Electrical Company, is housed in a 
separate building about 80 ft. from the furnaces, where 
the operating conditions leave nothing to be desired. 
The condensers for improving the power factor of the 





machine and the water circulating pumps and ventilating 





Similarly, the generator power factor, which, in the absence 


of the condensers would, of course, be very low, is main- 
tained reasonably near to unity, the capacity of the bank 
of condensers being varied automatically over wide limits 
to suit the furnace conditions. 

Apart from the sensitive instruments necessary for the 
control of the high-frequency power and power factor of 
the motor generator, an installation of this size demands 
the provision of protective devices to make the circuit 
“dead ” in the event of faults or operating errors. The 
water-cooled furnace coils would obviously be seriously 
damaged if the water supply failed for any appreciable 
time, and relays have therefore been interposed in the 
water circuits to prevent the operator from closing the 
high-frequency circuit without water flowing through the 
coils and to make the circuit “ dead ” in the event of the 
water supply being insufficient. Red and green lamps 
also give the operator warning of the water conditions 
prevailing and indicate faults on the system, such as 
undue heating of any particular part of the equipment. 

The centrei research laboratories associated with the 
works of Samuel Fox and Co., Ltd., are approaching com- 
pletion, and leave nothing to be desired as regards 
modernity. The small high-frequency furnace which 
has proved so valuable in connection with research 
work operates on the spark gap principle, which offers 
the advantage of enabling any desired frequency to be 
obtained by suitable design of the furnace coil and of 
obtaining the very high frequencies required for very small 


of the two circuits can be independently controlled and 
applied to two separate furnaces operating at the same 
The full-load voltage of each stator winding is 
1500, and it will be possible; when desired, to connect 
both stator windings in series and the excitation windings 
also in series to obtain a single 1250-kW supply at 3000 
Apart from driving the high-frequency generator, 
motor, which takes its supply at approximately 
11,000 volts from the three-phase mains, is capable of 


As will be gathered from the simplified diagram of con- 
-Fig. 6—the set is tap started by means of an 
auto-transformer which is cut out of circuit when the set 


fact that the high-frequency control 
the furnace 
operator is relieved of all responsibility electrically and is 
therefore able to confine his attention to the metallurgical 
The equipment can, however, be operated semi- 
When 
the fully automatic control gear is in service the kW output 
generator is maintained sub- 
stantially constant at the value set by the furnace operator. 








PANELS 


FIG. 5--CONTROL 


Furnace Company, Ltd., acting in conjunction with the 
Metropolitan-Vickers Electrical Company, Ltd. 








The Quarter’s Shipbuilding Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the 
end of March last show that in Great Britain and Ireland 
there is an increase of 149,899 tons in the work in hand, 
as compared with the low figures for the previous quarter, 
and also that the present total—481,440 tons—is 229,039 
tons greater than the tonnage which was being built at 
the end of March, 1933. At the end of March the tonnage 
on which work was suspended amounted to 144,972 
tons—about 139,000 tons of steamers and 6000 tons of 
motor ships. (NotTE.—These figures included a 73,000- 
ton steamer on which work has since been resumed.) 
The amount of tonnage on the stocks shows a pronounced 
acceleration of the upward tendency which has been observ - 
able in the quarterly totals since the beginning of 1933. 
About 99,000 tons—21 per cent. of the tonnage now being 
built in this country—are intended for registration abroad 
or for sale. 

The tonnage now under construction abroad*—-597,73| 
tons—is about 172,000 tons more than the work which 
was in hand at the end of December, 1933, and is the 
highest quarterly total recorded since September, 1932. 
It constitutes, moreover, the first increase of any con- 
sequence to be noted in the tonnage under construction 
abroad since June, 1930. Tonnage, included in the total 
in hand abroad, on which work has been suspended 
amounts only to 1235 tons of steamers and 6853 tons of 
motor ships. The five leading countries abroad are : 
Japan, 122,590 tons; France, 103,188 tons; Germany, 
82,650 tons; Holland, 51,315 tons; and Denmark, 
51,140 tons. The total tonnage under construction in 
the world* amounts to 1,079,171 tons, of which 44-6 per 
cent. is being built in Great Britain and Ireland, and 
55-4 per cent. abroad. The world total shows an increase 
of 322,000 tons over the figures at the end of December 
last, and is the highest recorded since June, 1932. 

In Great Britain and Ireland, 203,012 tons were com- 
menced during the last three months, showing an increase 
of 128,311 tons over the corresponding total for the 
December quarter. During the quarter ended March, 
1934, 34,839 tons were launched in Great Britain and 
Treland, a decrease of 30,435 tons as compared with the 
December quarter. Similar figures for abroad are 258,048 
tons commenced and 51,263 tons launched, showing an 
increase, as compared with the previous quarter, of 
188,088 tons in the tonnage commenced and a decrease 
of 58,401 tons in the tonnage launched. 

Oil tankers under construction in the world amount to 
thirty-seven vessels of 248,578 tons, of -which twelve 
vessels of 82,526 tons are being built in Great Brita and 
Treland, four vessels of 32,100 tons in Sweden, three 
of 24,900 tons in Germany, three of 23,570 tons in Holland, 
two of 19,200 tons in Japan, and five of 18,212 tons in 
Spain. Of the 481,440 tons under construction in Great 
Britain and lreland at the end of March, 175,687 tons 
consisted of motor ships, while at the same date the motor 
ship tonnage being constructed abroad (412,902 tons) 
was 230,588 tons in excess of that of the steamers. The 
vessels being built in the world at the end of March include 
three steamers and twenty motor ships of between 8000 
and 10,000 tons each; two steamers and twelve motor- ships 
of between 10,000 and 20,000 tons; and four steamers 
(including two, of 73,000 tons and 68,000 tons respectively ) 
and no motor ships of 20,000 tons and upwards. 

The table respecting marine engines shows that the horse- 
power of steam engines now being built or being fitted on 
board amounts to about 627,000 H.P. The figures for 
oil engines aggregate approximately 668,000 H.P. 











* Excluding Russia, for which no figures are available. 
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American Railway Engineering Convention 


M\HE thirty-fifth annual meeting of the American 

Railway Engineering Association, held at Chicago 
in March, was notable for the number of important subjects 
related to research in the economy and efficiency of 
railway working, in addition to the various subjects 
relating to the more strictly technical side of railway 
engineering—or, more specifically, to railway civil engi- 
neering. Yet Dr. Potter, Dean of Engineering at Purdue 
University, in a lengthy address, took the railways in 
general to task for insufficient and ineffective research 
work. His argument, in brief, was that while a great 
amount of valuable study and experimentation is done, 
it is by individual railways and their engineers, and is 
not correlated with that of other investigators. He 
favoured a research organisation of a clearing-house 
character, representing all the railways, and producing 
results for universal use or information. 

The work of the Association is carried on by a group 
of thirty committees, most of which present reports at 
each annual meeting. These reports are generally of a 
cumulative or progressive character, the committees 
investigating their subjects year by year, dropping some, 
and taking up others, as their progress or conclusions 
warrant. 

Plans, designs, specifications, regulations, and methods 
of work, which are adopted as standard, are published 
in a “*Manual of Recommended Practice.” But the 
adoption of a standard does not mean the cessation of 
work on that particular subject, the ‘“‘ Manual” being 
revised from year to year to keep abreast of develop- 
ments. All reports are printed in advance of the meeting, 
and those of 1934 aggregated more than a thousand pages. 


CHANGES IN STANDARD Ratt SECTIONS. 


An analytical comparison of flat-bottom rails of 130 Ib. 
and 131 lb., but differing essentially in design, was sub- 
mitted by the Committee on Economics of Railway 
Operation. Of these sections—see section—the latter or 
heavier is a re-design of the former, with its height 
increased from 6fin. to 7jin. It has also 35-2 per cent. 
of its weight and sectional area in the head, 27 per cent. 
in the web, and 37-8 per cent. in the base or flange, while 
in the 30 lb. section the distribution was 36-4, 23-8, and 
39-8 per cent. respectively. The conclusions of the report 
are that ‘the increased girder strength of the 131-lb. 
rail should produce better riding track with less damage 
to equipment—that is, rolling stock—and track, and a 
lower operating cost. The improvement in design of the 
rail head should result in better quality of metal, thus 
prolonging rail life and decreasing possibility of accident 
due to breakage. These factors should result in an appre- 
ciable saving without materially increasing investment.” 
A total saving is estimated at nearly £2 per mile of track 
in favour of the 131-Ib. rail, included savings in track 
labour, sleeper renewals, maintenance of permanent way, 
and train operation. 


SorTiInG YARDS AND RUNNING SHEDS. 


How graphic and mathematical methods may be applied 
in determining the gradients and longitudinal section 
of gravity sorting yards or classification yards equipped 
with retarders or track brakes, was shown by the Com- 
mittee on Yards and Terminals. 

Feed water for locomotives and drinking water supplies 
for passengers in trains and at stations, as well as general 
sanitation matters, are the main fields of the Committee 
on Water Service and Sanitation. It reported on the 
direct value of water treatment in reducing boiler repairs, 
and so keeping engines out of the repair shops. As to 
_pitting and corrosion of boiler plates and tubes, it recom- 
mended greater attention to the protection of the boilers 
of engines stored or out of service. Corrosion-resisting 
alloys for tubes and boiler plates have not been found 
economical as a rule, but new alloys are being developed. 
Although various remedies for pitting and corrosion 
have been tried, none have been found as dependable or 
economical as proper treatment of the feed water. 

Wheel-removing equipment for running sheds was 
reported on by the Committee on Shops and Locomotive 
Terminals, this report dealing specifically with drop- 
pits having drop tables operated by hydraulic jacks, 
or by electrically operated screws, the latter being con- 
sidered preferable. 


BRIDGES AND MARINE PIERS. 


Standard specifications for steel railway bridges, steel 
highway bridges, and movable bridges, as adopted by 
the Association, are revised from time to time. At the 
vecent meeting the Committee on [ron and Steel Structures 
submitted a complete fifty-page revision of the specifica- 
tions for railway bridges up to 400ft. span, and for 36-ton 
driving-axle loads. Timber trestles—with open or 
ballasted floors—are still in extensive use, and as they 
will long continue, the Committee on Wooden Bridges 
and Trestles recommended that new structures of this 
type should be designed for driving-axle loads not less 
than 35 tons, in order to secure the full life of the material 
under the greatly increased weights of engines, and the 
very heavy axle loads of modern tenders. 

Since trestles are economic structures for long crossings 
where only short spans are needed, concrete trestles are 
being used quite extensively. The Committee on Masonry 
submitted standard plans for structures composed of 
precast concrete piles capped with transverse beams 
which support a floor of precast slabs, these slabs forming 
spans 16ft. between centres of piles. There are five piles 
in each row—termed a “ bent ’’—for single track, or ten 
for double track, and each outer slab is formed with a 
kerb or low wall to retain the ballast. 

The use of vibration to secure density of concrete was 
also dealt, with by this Committee. It is applied by 
apparatus on the outside of the forms or shuttering, 
or placed directiy in or upon the fresh concrete. Rapid 
increase in its use and in the improvement of the apparatus 
was predicted. 





Coal and ore piers at ocean and Great Lakes ports, 
for shipping and unloading these materials, were discussed 
by the Committee on Rivers and Harbours, which listed 
twenty-two ore-loading piers on the Great Lakes. It 
also reviewed fender construction for wharves and piers, 
and submitted specifications for protecting river banks 
with woven willow mattress work loaded with loose rock. 


PERMANENT Way. 


Besides the matter on rail sections, previously noted, 
several reports dealt with different aspects of permanent 
way materials and construction. The Committee on 
Stresses in Railway Track—acting jointly for the American 
Railway Engineering Association and the American Society 
of Civil Engineers—presented its sixth progress report 
in the form of a 300-page printed volume. This report 
dealt largely with rail joints, reviewing extended labo- 
ratory tests and field tests on different designs. It also 
included tests of permanent way as a unit structure, 
with analyses of stresses and moments in rails, and the 
stability of track as influenced by strength and stiffness 
of rails, and the stiffness and uniformity of the sub- 
structure—sleepers, ballast, and formation. The con- 
clusion was that: ‘‘ The advantages of and necessities for 
high-grade track are such as to warrant a more thorough 
study of the elements entering into its construction and 
maintenance, and the means of obtaining such track easily 
and economically.” 

A standard design of rail joint for the new 112 1b. and 
131 lb. standard rails, as submitted by the Committee on 
Rails, represents a new departure, as hitherto the Associa- 
tion has had no standard type of joint. This design, 
which has been adopted, rejects the angle bar or L-shaped 
joint bar so generally used by American railways, and 
consists of fish plates reinforced by heavy ribs on both 
sides at top and bottom, the lengths being 24in. for four 
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bolts, or 36in. for six bolts. The spacing of the middle 
bolts—with fin. expansion opening—is 5tin., while that 
of the others is 6}in. 

Experience with special kinds of rails is under investi- 
gation by the Committee on Rails, which reported that 
only 39,000 tons of intermediate manganese rails were 
purchased during the two years 1931 and 1932, against 
750,800 tons laid previously. But while some railways 
find that such rails resist wear better than ordinary open- 
hearth steel, others have the opposite experience, while 
still others have abandoned further use since they find 
a tendency to battering and splitting at the ends. On the 
other hand, the limited amount of heat-treated rail in 
service appears to show a higher resistance to abrasion, 
flow, and end battering. Some of these rails were treated 
by the lead bath process and others by the controlled 
cooling process. 

Heat treatment of the ends of rails in the track, to give 
increased resistance: to battering and wear, has been so 
successful that extensive trials are being made by different 
railways, using three methods :—First, heating the rail 
ends by an acetylene torch held in the operator’s hand ; 
quenching with water to 200 deg. Fah., and drawing to 
the desired hardness by torch heating. Secondly, heating 
the rail ends by an, acetylene torch mounted in a carriage, 
with controlled time of heating and limited quenching, 
leaving residue of heat to draw to the desired hardness. 
Thirdly, preheating with a petrol stove, followed by heat- 
ing with an electric arc moving to and fro, the heating 
being stopped automatically when a given number of 
watts have been used ; quenching is done with oil circula- 
tion and the surface is then protected by an insulating pad 
for a few minutes. Rail ends that have been repaired or 
built up by welding are sometimes given a heat treat- 
ment. An experimental method of hardening rail ends 
at the rolling mill is to quench them to the desired hard- 
ness by an air blast. 

Greater lengths than the present 39ft. standard length 
adopted by the Association and the steel manufacturers 
are considered entirely practicable by the Rail Committee, 
and to offer considerable promise of improved track and 
reduced maintenance cost, by reason of the reduced number 
of rail joints 

Spring switches (with oil buffers or dash-pots to reduce 





wear) and power switches controlled from a distance, 
were discussed by the Committee on Signals and Inter. 
locking, as applied at main line sidings, yard entrances, 
and junctions of single track with double track While 
the latter has some advantages over the former local 
operating conditions must determine which is preferable 
in any individual case. 

Annual statistics of renewals of ties or sleepers, presented 
by the Committee on Ties, indicate a steady reduction, 
owing to the increasing use of preservative processes, 
mainly with creosote or petroleum-creosote. 

Metal tie plates or base plates are general to proteci 
the timber sleepers from wear or abrasion by the rails, 
and the Committee on Track finds that increased life 
of sleepers results from the use of plates which are fastened 
to the sleepers independently of the rail fastenings o1 
spikes. At present this method is not in extensive use. 


ForMATION, BaLLast, AND LEVEL CROSSINGS. 


The great importance of drainage of the formation or 
sub-grade in wet cuttings and in embankments having wet 
spots or pockets, was stressed by the Committee on Road 
way, which outlined several arrangements of ditches, 
French drains, and tile sub-drainage. Where pipes have 
to be laid through embankments, for drains, sewers, 
culverts, or water and gas mains, it is becoming very 
general practice to force the pipes through by means of 
hydraulic jacks, rather than to make an open cut or trench. 
Studies of different kinds of stone and gravel were reported 
by the Committee on Ballast as preliminary to revision 
of the standard specifications for stone and gravel ballast, 
the latter material being prepared by washing, screening, 
and grading to size. 


MAINTENANCE WORK. 


Current repair and maintenance on the railways is an 
important and never-ending work to which the Associa 
tion gives continual attention, with a view to increased 
efficiency and economy. The Committee on Maintenance. 
of-Way Work Equipment reviewed the use of reciprocat- 
ing and rotary grinders for finishing welds on rail ends 
and points and crossings, as well as for removing over 
flowed metal at point and stock rails and on curves. 
Removal of snow at points and crossings by means of 
chemicals and gas or electric heaters, was discussed, as 
well as the use of light crawler tractors for excavating, 
clearing snow, and other purposes. 

Various methods of reducing work-train service, out- 
lined by the Committee on Economics of Railway Labour, 
included the use of motor track cars and local goods trains 
for distributing materials, and the use of tractors, motor 
trucks, &c., which can travel off the track or along public 
highways. 

According to a report by the Committee on Track, 
acetylene gas welding to build up worn rail ends is done 
more usually by the regular maintenance forces, while 
electric arc welding is done partly by these forces and 
partly by contract. A very recent development is a small 
crawler tractor of the “tank” type which is equipped 
with apparatus for electric welding, and can travel along 
the side of the line, overcoming all obstacles. 

Methods followed in inspecting track for needed re- 
newals of sleepers and also mathematical methods of pre- 
dicting the number of sleepers to be renewed annually 
during a term of years, were included in the report of the 
Committee on Ties. 








SIXTY YEARS AGO. 


From the day when it was first imported into this 
country we expressed a favourable opinion of the Westing- 
house continuous brake. By 1874, as we learn from an 
article in our issue of April 17th of that year, the railway 
companies of Great Britain were slowly coming round to 
our view of the merits of the invention. A considerable 
step forward in securing its general adoption had been 
taken a week previously. For some time the Midland 
Railway had been running an experimental train fitted 
with the Westinghouse brake between St. Pancras and 
Bedford. On Friday, April 10th, 1874, the system was 
put to a crucial series of tests in the presence of the general 
managers or superintendents of twelve leading railway 
companies. The experiments were carried out by a com- 
mittee consisting of representatives of the Midland, Great 
Northern, London and North-Western, Great Western, 
and Manchester, Sheffield and Lincoln companies and two 
Board of Trade Inspectors. The train was composed of 
an engine and tender, two vans, and twelve coaches and 
had a total weight of 184 tons. The engine driver had 
never previously had charge of a train equipped with the 
Westinghouse brake. The tests applied covered a wide 
and severe range. In addition to ordinary stopping tests, 
the air brake was applied from the engine while the engine 
was left in full forward gear with the steam on. From 
a speed of 50 m.p.h. the train was brought to rest in 
25 sec. In another test eleven coaches and one van were 
slipped, the air brake couplings at the point of severance 
being broken. From a speed of 56 m.p.h. the slipped 
coaches were brought to rest in 274 sec. In a third test a 
hole was cut in one of the flexible connections. From a 
speed of 38 m.p.h. the train came to rest in 29 sec. Numer- 
ous other tests designed with “ a consummate knowledge 
of the conditions which a continuous brake should fulfil ” 
were applied. In all cases the brake emerged satis- 
factorily from its severe ordeal. We recorded that a 
signalling apparatus was embodied in the system, the 
brake pipes between the coaches, vans, and engine serving 
as a means of communication between the passengers, 
guards, and driver. This signalling system, we reported, 
was also successfully tested. It is to be inferred that the 
modern arrangement whereby the passenger is given 
direct power to stop the train—under a penalty of £5 for 
improper use—was not then in use and that while the 
guards from their vans had direct control over the brakes 
on every wheel of the train, except the engine wheels, the 
passengers had to signal to the driver that they wished to 
have the brakes applied. 
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Railway and Road Matters. 





THERE are about 7,500,000 meals a year served on the 
restaurant cars of British railways, wherein some 1050 
tons of meat, 700 tons of bread, and 650 tons of fish are 
consumed, 


AN improvement scheme has been completed at the 
L.M.S. goods depét at Bolton-road, Blackburn, whereby 
the number of wagon berths-under cover has been increased 
from thirty-eight to sixty-five, thus enabling all small 
consignments to be handled from cartage vehicles to 
wagons under cover. This improvement has been effected 
by the erection of an awning over two existing gantry 
sidings. 

Or the increase of £321,000 in passenger traffic in 1933 
over 1932 experienced by the Southern Railway, no less 
than £150,000 was earned by the new electric services which 
began to operate on January Ist, 1933. During the year 
the number of passengers between London and Brighton 
alone increased by 520,000, and, altogether, the company 
carried 2,213,000 more passengers on the newly electrified 
area, an advance of no less than 21 per cent. 


A CORRESPONDENT writes with reference to the para- 
graph herein on March 23rd, as to the proposed new con- 
nection at Hazel-grove and reminds us that the gradients 
of the old London and North-Wesiern Buxton branch 
are more severe than those of the line through Dove Holes 
tunnel. That, of course, is so, as the Buxtca branch 
crosses the former Midland line near the rorth portal 
of Dove Holes tunnel. What we had rather ‘n view was 
the relief to the traffic through that tunnel end over its 
approach lines. 

Te proposal of a Royal Commission on Accidents 
was agreed to by the then Government on April 27th, 
1874—just sixt F hae ago. It was under the presidency 
of the Duke of Buckingham and Chandos. It reported 
on February 9th, 1877, but of its nine members only four 
signed it without any reservation. The outstanding 
feature of the report was the emphatic declaration that 
“any change, which would relieve the railway companies 


from the msibility which now rests upon them to 
provide for the safety of their traffic, would be undesir- 
able.” 


THE recent derailment of the bogie of the engine of a 
passenger train on the Southern Railway near Portsmouth, 
apparently caused by boys placing a heap of stones on 
each rail, reminds us that during the present century 
there have been only three occasions on which an accident, 
due to wilful obstruction, has been officially inquired into. 
They were: A platelayer’s trolley placed on the line at 
Ballymore, M.G.W. of Ireland, in 1903; points maliciously 
set for a siding at Bankend, Caledonian Railway, in 1920, 
and the rails removed at Cramlington, L.N.E.R., during 
the general strike in 1926. 


THE services of a gang of miners have been enlisted by 
the L.M.8. Railway in an unusual engineering task now 
in progress at Whitehaven, Cumberland, where repairs 
are being carried out to the 80-years old tunnel, 1320 
yards in length, between Corkickle and Bransty stations, 
on the coast line from Barrow-in-Furness to Carlisle. 
After an interval of 80 years since the tunnel was first 
built, the tunnel lining of red sandstone and brick has 
perished, owing to the action of weather and engine 
fumes, and it is now being repaired in sections of 8ft. at 
a time, each section taking three weeks to complete. 


ALTHOUGH the L.M.S. Railway has 8226 locomotives, 
there is among them no No. I, this number having been 
blank for some time since the withdrawal from service 
of the veteran engine which bore it. This deficiency is 
being filled under a scheme of locomotive re-numbering 
to be carried out, whereby No. 1 will be given to a modern 
suburban passenger @. The object of the re-number- 
ing s¢heme, which will be brought into operation gradually, 
is to bring all the standard engines into numbers below 
16,000, so that eventually, as the older types of engines 
die out, all the five-figure numbers will disappear. Apart 
from inereased simplicity, the abolition of five-figure 
numbers will yield a considerable economy in paint alone. 
The scheme has been evolved to reduce to a minimum 
the amount of re-numbering which has to be done, and 
well-known types such as “The Princess Royal” and 
‘The Royal Scot ’’ will not be affected. 


THE operation of intensive services of trains has brought 
the problem of rail wear into t prominence, and several 
devices that have for their object the reduction of wear 
between wheel and rail are now being installed upon the 
track. The wearing away of the side of the rail-head b 
the wheel flanges is being reduced by the installation of oil 
boxes. They are mounted on the sleepers against the 
outer rail approaching curves in groups of two or, more 
generally, t , the effect of using more than one being 
to lubricate as much of the periphery of the wheel as 
possible. They consist of @ reservoir containing oil, from 
which projects a pad of felt held against the side of the 
head of the rail by means of spring steel arms. The 
passing flange, rubbing against the pad, receives a film 
of oil that is carried to the subsequent curve, but to pre- 
vent the flange from crushing the a check rail is placed 
against the opposite rail, in addition to the gauge being 
slightly widened. 


SPEAKING at the L. and N.E.R. recent annual meeting 
Mr. Whitelaw said that rapid changes were being made in 
the conditions and methods of transport. Less handling 
of requiring transport over short distances, and 
speedier delivery of traffic over long distances were calling 
for new methods, new organisations and new rolling stock, 
whether for rail or road. The L. and N.E.R. Company 
had, for some years, been preparing for such a change, but 
the speed at which changes seemed now to be called for 
was somewhat embarrassing. demands for new 
methods were apt to overrun the rate at which new types 
of locomotives.and wagons could be supplied; but this 
extremely interesting phase in the development of freight 
transport was well in hand, and the company would not 
be found to have been unmindful of ¢he constant need 
of keeping pace with the reasonable demands of trade 
for all sorts of transport, whether it were for short or long 
distances, or for slow or rapid transit: 


Notes and Memoranda. 





THe limit of cylinder liner wear in high-speed engines 
before renewal becomes necessary was given, in a paper 
by Messrs. L. J. Le Mesurier and R. Stansfield, at the 
Institute of Marine Engineers, as 4 per cent. of the cylinder 
diameter. Taking the average wear as five-thousandths 
of an inch per 1000 hours, the useful life of the liners is 
4250 hours for an engine with cylinders 4}in. in diameter. 
With an average slow-running engine of 24in. cylinder 
diameter the life would be 48,000 hours. 


LABORATORY tests on “ Proferall,”’ an electric-furnace, 
molybdenum-nickel-chromium alloy made by the Camp- 
bell, Wyant and Cannon Foundry Company, Muskegon, 
Mich., U.S.A., for use in the manufacture of cast cam 
shafts and crank shafts, have shown that the cam shaft 
metal has a minimum tensile strength of 50,000 lb. per 
square inch. Other grades for crank shafts have a 
minimum tensile strength of 60,000 lb. per square inch, 
and a maximum strength as high as 80,000 lb. per square 
inch. It is claimed that the method of making the 
moulds and pouring the metal prevents internal shrinkage 
or distortion. 


THE results of experience with the glycerine process 
for gas dehydration at the Luton Gasworks are described 
by Messrs. A. F. H. Knowles and R. Summerson, in the 
Gas Journal. The first 5 million cubic feet per day plant 
operating by this process has now been at work at Luton 
for over twelve months. It is stated that all the expected 
advantages have materialised. The plant is clean, com- 
pact, and easy to work, the total operation costs being 
under one farthing per 1000 cubic feet. There has been 
no corrosion, no pumping troubles, and no sludging, whilst 
the Luton district has benefited very considerably from 
the dry gas, with its improved service. 


A Note in the Electrical Review says that a series 
of investigations has been made recently in Sweden by 
H. Bohling and A. Brund concerning the heating of fresh 
concrete by the passage of electric current, thus enabling 
building operations to be continued during severe weather 
without risk of the material freezing. Alternating current 
was used to avoid electrolysis of the water, and the sheet- 
iron electrodes were so arranged that as nearly as possible 
uniform flow of current was obtained throughout the 
mass of concrete. As the thickness of raw concrete is 
necessarily limited, satisfactory penetration can be 
obtained from a series of electrodes of alternately opposite 
polarity applied to the surface alone, when access cannot 
be had to the other side. The applied voltage must, the 
authors say, be increased gradually from, say, 20 to 50 V, 
to allow for the increase in resistance as the concrete sets. 


At the recent exposition of the chemical industries in 
New York City, the Sharples Specialty Company exhibited 
@ centrifugal unit which was opera at a speed of 
20,000 revolutions per second, or at a peripheral speed 
of 1390 miles per hour, which is believed to be the fastest 
rotational speed ever attained, says Machinery. The 
totor is of conical shape, having a maximum diameter 
of about fin. It 1» mounted in a cup, also of conical 
shape, but of slightiy different angle, so that the rotor is 
in contact with the cup only at its largest diameter. The 
cone is grooved with a series of flutes, and apertures are 
provided in the cup so that compressed air or gas may be 
directed against these grooves at such an angle as to cause 
rotation. It is obvious that so high a speed cannot be 
attained if there is any bearing resistance, and the air 
that is used to cause rotation escapes between the cone 
and the cup at high velocity and causes the rotor to float 
entirely free from any mechanical contact. There is, 
however, an apparent suction which prevents the rotor 
from coming entirely out of the cup, even if the entire 
device is inverted. 


A new British fireproofing compound, known as 
Porcella, will have many spheres of usefulness. It is a 
water-bound composition, which, when applied to a 
material such as wood, pulp board, metal, or any other 
rigid substance, with a brush or spray, like a paint, forms 
a film over it such that it excludes air from the material 
it covers by elinging firmly to it, and by resisting disinte- 
gration, even under heat and other conditions far more 
exacting. than would prevail in any ordinary outbreak 
of fire. For, though it blisters under the action of intense 
heat, the blisters formed do not break, but continue to 
protect the substance below them. Porcella is a dark 
grey composition which dries with a dull mat surface. It 
is not suitable for use by itself in places outdoors exposed 
to the elements, but any coloured ordinary oil paint, 
enamel, varnish, cellulose, or water paint or distemper can 
be applied over it, provided the first coat over the Porcella 
has the minimum amount of oil and will become hard when 
dry. Incidentally, either as a liquid or a vapour, it 
is non-inflammable, and is harmless to anyone applying it, 
and it gives off no unpleasant or obnoxious odour. On 
the other hand, it is definitely anti-corrosive and non- 
injurious to metals and @ preservative of timber. 


One of the most impurtant problems, from a structural 
standpoint, in the design of a tall building is the wind- 
bracing s 3 iment as well as theory is required 
as a guide in the designing of the various-members and 
their connections of a structure that is to be both safe 
and rigid. In some recent experiments at the United 
States Bureau of Standards, measurements showed that 
the wind pressure is distributed over a building in a manner 
quite different from the uniform loading commonly 





assumed ; that the wind varies with the direction 
of the wind, and de on, the interference set up by 
existing nearby buildings; and that, in addition to shear 
and overturning moment, the wind uces a torsional 
moment about a vertical axis. Under these conditions 
of loading, the columns are subject to direct, bending, 
shearing and torsional stresses, and the girders are 
subject to direct, bending, and shearing stresses, Con- 
siderable attention. should be given to the design of the 
columns, and of the connections between the floor framing, 
especially the girders. and spandrel: sections, and the 
columns. No connection should be relied upon to perform 








two functions simultaneously without investigation of 
its capability to perform both functions simultaneously. 


Miscellanea. 





THE first factory in Palestine for the manufacture of 
screws, nuts, and rivets is being established in Tel-Aviv. 


TraFFic through the Suez Canal during March consisted 
of 480 vessels, and receipts amounted to 77,000,000f. 
This compares with 470 transits and 76,220,000f. in March, 
1933. 

Durine 1933 approximately 233,000 motor cars, with 
a total value of 135,000,000 dollars, were exported from 
the U.S.A., representing 11-5 per cent. of the total pro- 
duetion. 

Durine 1933 there were 11,885,100 tons of coal pro- 
duced in Canada, as compared with 11,738,910 tons in 
1932. Petroleum production amounted:to 148,916 barrels 
in 1933, an advance of 10 per cent. on the previous year. 


AccorDING to information given in the House of 
Commons by the Secretary for Mines, 87,826,106 tons of 
machine-cut coal were produced in Great Britain in 1933, 
this comparing with 75,755,595 tons in 1930 and 30,194,306 
tons in 1920. 

An improved synthetic resin is reported by the Bakelite 
Corporation, says Iron Age. This is claimed to remain clear 
and free from skinning when used on metals, to have 
marked resistance to weathering, and to be strongly 
adherent and protective to steel and other corrodible 
metals. 


Wor tp production of aluminium (exclusive of U.S.S.R.) 
in 1933 is estimated at 134,000 long tons, a decline of 
about 10 per cent. from that of 1932 (149,000 long tons). 
There was a substantial reduction in production in Austria, 
Germany, Norway, and the United States. The produc- 
tion in Switzerland and England, however, was about 
53 and 14 per cent., respectively, greater than in 1932. 


TEN million roubles were recently assigned to the U.S.S.R. 
Academy of Science for the construction of new scientific 
institutes and laboratories in 1934. When complete the 
Chemical Institute in i will be four times larger 
than the chemical city in Daleme (Germany) and will con- 
tain thirty-two laboratories, a large auditorium for con- 
ferences, a museum, a library of 100,000 volumes, and 
several auxiliary workshops. 


A NEw process for the electro-deposition of nickel, known 
as the Pyrene high-gloss nickel process, has been developed 
by the Pyrene Mfg. Company, of Newark, N.J. Besides 
giving deposits of brilliance and beauty, irrespective of 
thickness, it is claimed the process eliminates subsequent 
polishing or colour buffing, or any re-racking or re-cleaning 
previous to chromium plating. The process does not 
require major changes in equipment or preparatory clean- 
ing methods. 

Some of the metals formerly known as rare are now 
acquiring commercial significance. According to A. D. 
Little, Inc., Cambridge, Mass., tellurium is being used for 
toughening sheet lead, and beryllium for hardening 
copper alloys. Metallic sodium and calcium are used as 
deoxidisers in the production of several industrial alloys. 
oxygen-free copper, as well as electrolytically deposited 
copper, is available in thin wide sheets weighing about 
1 oz. per square foot. 


THE extent to which Germany is about to utilise oil- 
engined shunting locomotives is scarcely realised. The 
following official figures are given by The Oil Engine :— 
Up to March Ist the State Railways had ordered a total of 
904 small shunting motor locomotives; 786 of these were 
ordered in 1933. Of the total number, 717, that is, 79 per 
cent., are to have oil engines. One hundred and thirty of 
these locornotives are already in service, and it is believed 
that several hundred more will be ordered. 


Tue official returns rendered to the Electricity Com- 
missioners show that 1390 million units of electricity were 
generated by authorised undertakers in Great Britain 
during March, 1934, as compared with 1162 million units 
in the co nding month of 1933. During the first 
three months of 1934 up to the end of March, the total 
amount of electricity generated by authorised under- 
takers was 4269 million units, as compared. with 3652 
million units for the corresponding period of 1933. 


AccorDING to & message from Moscow, the Soviet 
Government has decided to send special commissions to 
London, Paris, Berlin, and New York to buy machinery 
for the heavy industries of the Urals. Mining machinery 
will be bought in Great Britain. Recent orders have been 
placed in this country by the Soviet Government for 
equipment to the value of £172,000 required for aircraft, 
railway, steel works, and transport purposes. These 
include an order for steel plates to the value of £62,000 to 
the British Steel Export Association for division among 
the leading British steel plate manufacturers. 


Tue production of pig iron at the works of the South 
African Iron and Steel Industrial Corporation since the 
blowing in of the first blast-furnace has exceeded all 
expectations, and the daily capacity has now been 
increased to 600 tons. ments have been entered 
into for the annual sale of 100,000 tons of iron and steel 
products from the works. Sixty to seventy thousand tons 
will be utilised by the railways for sleepers, rails, and 
sections. Since the coke ovens started operation 10,000 
to 12,000 tons of first-class coke have been produced, and 
are stacked at the works ready for use. 


A RACE against time is taking place at Sara, says Indian 
Engineering, where engineers and an army of 11,000 
labourers are working day and night to save the Hardinge 
Bridge over the Ganges on the Eastern Bengal Railway 
line to Siliguri and Darjeeling. - This bridge, which is 
the fifth longest in the world, was opened in 1915, and 
cost 4 crores of rupees. The Ganges is now threatening 
to change its course, and find its way back to an old 
channel on the right bank and behind the bridge abut- 
ment, where it flowed sixty-six years ago. The work now 
proceeding has been made necessary by the breeching last 
year by flood water of the right guide bank. The repairs 
must be completed by June 15th, before the monsoon 
breaks, or the Hardinge Bridge will be in great danger of 
demolition when the Ganges is in flood during July, 








August, and September. 
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PARSONS TURBO-ALTERNATORS OF 1917 AND 1918 DESIGN 


(For description see page 394.) 


FIG. 118—-THREE 15,000-KW TURBO - TERNATORS IN DUNSTON POWER STATION 
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INTERNATIONAL TRADE PROBLEMS. 


THE recent negotiations in London between the 
Board of Trade and Monsieur Lamoureux, the 
French Minister of Commerce, for a commercial 
treaty, were suspended because it was found 
impossible to come to an agreement on questions 
of principle. There is an official optimism in 
France that a solution of the problems will ulti- 
mately be found, but an inquiry we have recently 
made in industrial districts in the Nord does not 
suggest that this optimism is shared by those 
engaged in the engineering and other industries. 
The same problems are causing embarrassment to 
some other countries, in the sense that national 
industrial expansion has been carried to a point 
where the whole edifice threatens to collapse unless 
means are provided to shelter industries from 
foreign competition. The devaluation of sterling 
is held to be an immediate cause of the trouble, 
though before it came into force British goods 
were excluded from the French market by their 
price, and the lower gold value of the pound merely 
had the effect of placing British products on a 
competitive level with those of other countries. 
It is a complaint of French manufacturers that 
this competition is ruining their own industries 
because the devaluation has not raised appreciably 
the level of British wages and internal prices. As 
a matter of fact French industries suffer less from 
this competition, which is kept in check by import 
quotas and high duties, than by the situation of the 
home market, restricted as it is by a political 
uncertainty, a general decline of purchasing power 
arising out of a severe retrenchment of national 
expenditure which kept many industries alive, and 
the unsatisfactory condition of agriculture. Never- 
theless, French manufacturers, as we have said, 
lay the blame upon the devaluated pound, and 
resent the action of the Government in removing 
the surtax without obtaining compensation in the 
way of re-opening the British market to French 
goods. This attitude constitutes a serious hind- 
rance to the carrying out of a satisfactory arrange- 
ment between the two countries. 

In the Lille district there are approximately 
seventy engineering and metallurgical firms belong- 
ing to the Chambre Syndicale de la Métallurgie. 
They employ normally 12,000 men, of whom 4000 
are now out of work, and most of the remainder on 
short time. The Chambre Syndicale represents a 
local area, but in the industrial region which 
extends beyond it the conditions are similar. The 








industry covers the construction of locomotives, 
internal combustion engines, and boilers, with 
structural work and general engineering. With the 
exception of sugar making machinery and distill- 
ing plant, there is no specialised construction 
which will allow of an export business being done 
under normal conditions. The engineering industry 
in the Nord therefore depends entirely upon a 
home demand, and the depression which has over- 
taken it is independent of foreign currency fluctua- 
tions or foreign trade restrictions. It is the result 
of the considerable increase in productive capacity 
after the war, when all manufacturers laid them- 
selves out to satisfy heavy requirements for recon- 
struction work and the renewal of rolling stock and 
the supply of textile and other machinery for the 
equipment of factories, not foreseeing the time 
when such work would be completed or when 
money would no longer be available to continue 
this national industrial activity. Another example 
of obvious over-production is afforded in the manu- 
facture of metal fittings for rolling stock carried 
out in the Ardennes, where this specialised industry 
developed considerably during the reconstruction 
boom. For the past two years it has been almost 
at a standstill, and whatever may be the activity 
of railway renewals in the future, it seems impossible 
that there can ever be full work for all these 
makers. The conditions in the Nord are reflected 
in other industrial districts, particularly around 
Lyons. What will be the outcome of the present 
difficulty ? Can there be an exchange of engineer- 
ing products between France and this country ? 
Attempts have been made by groups of indus- 
trialists in different countries to fix quotas that 
give reciprocal advantages for goods in which each 
is the more interested, but they have failed, partly 
because of the difficulty of satisfactorily fulfilling 
any agreement. The engineering industries can 
offer little possibilities of exchange. The idea of 
French manufacturers, therefore, is to secure a 
monopoly of the home market, which will open 
future possibilities of an export trade, particularly 
in machine tools and agricultural machinery. The 
fate of the French engineering trades is regarded 
as depending upon a strict policy of import quotas 
and tariffs which would appear to offer little margin 
of concession for carrying through a treaty arrange- 
ment with Great Britain. A more serious phase of 
the problem is revealed by the strong position 
taken up by the Lille Chamber of Commerce over 
the importation of British textiles, which was one 
of the main difficulties that caused a suspension 
of the preliminary negotiations in London. Accord- 
ing to the Chamber of Commerce, the textile firms 
are working no more than four days a week, and if 
British textiles are allowed to be imported up to 
the full quota the factories, it is declared, will have 
to close down. They are doing no more trade with 
Great Britain, and they cannot compete with 
British prices in the French market. Some big 
factories have already ceased working. In the 
same way, the unsatisfactory situation of the 
collieries is illogically attributed to the competition 
of British coal, which is obviously far less serious 
than it was before quotas were instituted. The 
collieries in the Nord and the Pas de Calais are 
simply working under uneconomic conditions, with 
thin seams often at great depths and yielding coal 
of a quality that is not comparable with that of 
British steam and domestic fuels. The competition 
comes more particularly from the Saar, where the 
mines are worked by the French State administra- 
tion. The northern collieries suffer from the 
industrial collapse, and not from the competition 
of British coal, which is now mainly supplied to 
coastal territories beyond the economic distributing 
area of the French collieries. The troubles that 
beset French manufacturers and producers are, we 
repeat, nevertheless laid at the door of depreciated 
sterling, British import restrictions, and the failure 
of the French Government to obtain adequate 
concessions from Great Britain. 


Industrial interests are unanimous in affirming 
that the outlook is precarious unless the French 
Government adheres to its new commercial policy. 
Even then it is by no means certain that manu- 
facturing industries which grew up during a time 
of reconstruction and of exceptional activity will be 
able to carry on without being adapted to normal 
requirements, and. the readjustment necessary 
can only be achieved at the expense of other 
interests which are of more importance to national 
prosperity. The British surtax on certain products 
of French luxury industries revealed the weakness 
of the French commercial plan. Agriculture and 
viticulture are by far the greatest French industries 
and, like luxury productions, must sell in foreign 
markets, the most valuable of which has always 








It is because France is pri- 
marily agricultural that the Government is bound 
to seek a compromise and obtain the best terms for 


been Great Britain. 


this and other exporting industries without 
endangering the existence of the engineering and 
metallurgical trades, which, in the opinion of the 
French, for reasons of national defence must not be 
sacrificed. Representativesof engineering industries 
in the Nord are doubtful whether anything can be 
done for them by reciprocal agreement with Great 
Britain when they themselves have little to offer. 
They fear that they may have to pay for advantages 
obtained by more important interests, and they 
refuse to accept any arrangement which will 
deprive them of a monopoly of the home market. 
Nevertheless, the situation is so critical that sacri- 
fices must be made somewhere. There exist all the 
elements for active commercial exchanges between 
France and Great Britain if some particular 
interests give way in favour of others of a national 
character. The foreign commercial negotiations 
now in progress on a limited scale indicate that the 
French Government is disposed to adapt its plan 
to the difficult conditions of international trade. 
and these efforts to conciliate divergent views 
suggest that with patience a satisfactory agreement 
will ultimately be reached for trade facilities 
between France and Great Britain. 


Collisions Under Automatic Railway Sigvalling. 


On the evening of December 6th last, there was 
a collision at Alne, about 11 miles north of York. 
on the York and Newcastle main line of the London 
and North-Eastern Railway. The two trains 
originally concerned in the accident were an up 
goods train, and a following fish train. The brake 
van and the next four wagons of the goods train 
were derailed, and the last two of these five 
vehicles fouled the down main line. At the moment 
of collision, an express from York to Newcastle 
was approaching, and it ran into the obstruction 
on the down line, with the result that its engine 
and four leading coaches were derailed, and that 
eight wagons on the fish train were knocked off 
the rails. Once again, to quote the words of 
Colonel Woodhouse, who inquired into the accident 
on behalf of the Ministry of Transport, “‘ the 
modern design of its coaches and the strength of 
the couplings, which kept them—the derailed 
coaches of the express—in line subsequent to 
derailment, were also important factors.” Fortu- 
nately, the leading three carriages of the express 
were empty, and the only personal injury was 
that the dining-car conductor bruised his hand. 
But the destruction of material was extensive, as 
twenty-three vehicles on the two up trains were 
wrecked or seriously damaged. Furthermore. 
the three running lines at the site of the mishap 
were blocked for a period of about twenty hours. 
and the two main lines could not be reopened for 
a further seven hours. 

The foregoing facts suggest that, except for 
an unusual amount of material damage and the 
long blockage of the main line, there was nothing 
exceptional about this accident, the occurrence 
of which was dismissed in about a dozen lines by 
the newspapers. If, however, it had happened 
three weeks later, immediately after the terrible 
collision at Lagny, much more attention would 
have been given to it, in that it, like the French 
disaster, occurred on a line protected by auto- 
matic signalling. Moreover, as revealed by Colonel 
Woodhouse’s report, there had been two similar 
accidents—at Poppleton Junction and outside 
York, on August 27th and September 10th last 
respectively. Further, all three accidents—and, in 
particular, the present one at Alne—bear a strong _ 
resemblance to the collision of January 28th, 1933. 
at Three Bridges on the Southern Railway, as to 
which the late Colonel Anderson reported in terms 
mentioned on page 61 of Tor ENGINEER of July 
14th last. One reason, therefore, for our paying 
a little more attention than usual to the present 
accident report is that it again illustrates the 
responsibilities of the Inspecting Officers of 
Railways which were referred to in a leading article 
in our issue of April 6th. Here we have, first, 
four collisions in one year due to practically the 
same cause, and that a very unusual cause : 
secondly, automatically signalled lines were 
concerned, and although automatic signalling has 
been in use in this country for over thirty years, 
only two collisions, up to the end of 1932, that 
had occurred on automatically signalled territory, 
had had to be investigated ; thirdly, the signalling 
used at Three Bridges and those in the York neigh- 
bourhood are of the new colour-light type; and 
fourthly, the trains that caused the Alne mishap 
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had entered the section, whilst the previous 
train was in possession, under the permission of 
what is known as the “ stop-and-proceed ”’ rule. 
Actually, it was a breach of this rule that caused 
all four accidents. The two at Poppleton Junction 
were not inquired into, so the details are not known. 
At Three Bridges, and again at Alne, however, the 
drivers obeyed the rule up to a point—the vital 
point that they (1) must proceed cautiously, and 
(2) if the next signal in advance is an automatic 
signal, and it is in the “caution” or “clear” 
position, they must continue to run cautiously 
to the next signal beyond it. The latter instruction 
.(2) is & recent rider to the stop-and-proceed rule, 
and it was particularly applicable to the conditions 
at Three Bridges and Alne, as there was a train 
in the section immediately in advance of the signal, 
and the next signal was “ off ’’ for the preceding 
train, but each of the erring drivers took it as his 
own. On the point of proceeding cautiously, it 
may be observed that the driver of the fish train 
said that as he had a fully braked train, he did 
not, at the time, look on 15 to 20 m.p.h. as other 
than a cautious speed. That observation has, no 
doubt, led to the recommendation by Colonel 
Woodhouse that the speed should be definitely 
laid down in the rule as not to exceed 5 m.p.h. 
That was what Sir John Pringle advised when 
he reported on the first collision under automatic 
signalling, that was inquired into—that at Canfield- 
place, outside Marylebone, on August 31st, 1924— 
but the recommendation was not accepted by the 
railway concerned. It was, however, embodied in 
the rules of the Southern Railway when that 
company introduced automatic signalling. 

The outstanding feature of both the Three 
Bridges and Alne collisions was that the driver 
of the second train failed to see the red tail light 





on the rear of the preceding train. That lamp, 
as most of our readers will know, is carried at 
the back of the last vehicle on every train. It 
used to be accompanied by two other red lights 
at the sides, and those three lights, in the earlier 
days of railways, formed a protection against 
a following train. Actually, the side lamps, 
by their white lights in front, advised the engine- 
men that the whole of the train was following, 
whilst the tail lamp remained mainly for the 
purpose of advising signalmen that the train 
was complete, i.e., that no vehicle had become 
detached. With all passenger trains equipped 
with the continuous brake, the need for side lights 
has gone, and they have now been dispensed with, 
and so the only protection a standing train now 
has is a single red light. The need for a better 
light in the tail lamp had already been receiving 
attention when the Three Bridges collision brought 
out its importance in another respect. It was then 
found—and the experience was repeated at Alne 
—that the greater brilliance of the colour-light 
signals drowns the much poorer light of the tail 
lamp. That feature is aggravated by the signal 
being only about 11ft. 6in. above the rail in order 
to be on a level with the driver’s eyes, whilst the 
tail lamp is only 5ft. or so lower. Though there is 
reason to suppose that all the four collisions 
last year would have been prevented, or their 
violence minimised if better lamps had been 
fitted, Colonel Woodhouse makes no recommenda- 
tion in that respect, seeing that the companies are 
making experiments with more powerful tail 
lamps. He does, however, suggest that whatever 
type is used, it should be carried as low as prac- 
ticable, so that its rays may be as widely separated 
as possible from the beam projected from colour- 
light signals. 
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The Practice of Engineering Estimating. By PErcy 
H. MrtteEr. Oxford University Press, London : 
Humphrey Milford. 1934. Pages, 192. Price, 
12s. 6d. net. 

A BOOK on estimating that does not clearly define the 
scope of the duties of the estimator must, to a large 
extent, leave the reviewer to guess what is in the 
author’s mind, particularly when the method of 
arriving at the completed estimate is not set out 
systematically. It is considered that a large part 
of this volume is devoted to a sphere of activities 
peculiar to the rate-fixer, while we are also introduced 
into the domain of the cost accountant, but it must 
be obvious that an estimator cannot be held respon- 
sible for the methods or duties of either of these 
influential officials. 

Mr. Miller divides his subject into two sections— 
civil engineering, and mechanical engineering, the 
former occupying less than a quarter of the whole, 
the reason advanced being that he is of opinion that 
it has been very ably dealt with in previous pub- 
lications,”’ and so he contents himself with a “‘ general 
survey.” In this we feel he is wise, and particularly 
in confining his remarks to the requirements incident 
to the construction of a works or factory. At the 
same time, we doubt his wisdom in introducing 
questions of design, for in the small compass available 
he necessarily leaves much unsaid, and it would be 
distinctly dangerous for unqualified people slavishly 
to make use of his design. 

While it is obviously impossible in the space at 
the disposal of the author to cover all the estimating 
and design work necessary for factory buildings, we 
are at a loss to fathom the basis of his selection. He 
gives details of floors, roofs, windows, and other 
constituent parts, but ignores doors. It is suggested 
that engineers would be far more interested in the 
method of determining the cost of buildings per foot 
super of floor area, or on a cubic contents of building 
basis, with varying rates according to the class of 
material used, than in the price of nails and other 
relatively unimportant items. Again, the cost of 
steelwork for carrying line shafting, and the cost of 
machine foundations, and other analogous considera- 
tions, might, with advantage, take the place of many 
of the tables that can readily be obtained in a number 
of handbooks. 

In introducing the mechanical side of the problem, 
the author might, with advantage, have taken hisreader 
into his confidence, and told him where he considers 
the duties of the estimator to begin and to end, and 
also the class of man which he regards as best suited 
to the work. Should he be chosen from the ranks of 
the draughtsmen, or the rate-fixer, or would a clerk 
with engineering bias satisfactorily fill the position ? 
On this question he is silent. 

The reviewer suggests that every mechanical 
engineering estimate of works cost is composed of 





three main constituents—material, wages, and on- 
cost, to which must be added a carefully considered 
contingency factor, intelligently determined in the 
light of past experience, and also an adequate allow- 
ance for special tools, and other items. The taking 
out of quantities is essentially the work of the 
estimator, and to him the information incorporated 
will be a valuable asset ; but we should like to be 
told to what extent Mr. Miller thinks the drawing 
office should co-operate in the preparation of the 
bill of materials. 

The wages estimate should be based on statistics 
obtained from the rate-fixer, admittedly carefully 
considered in the light of past estimates, but all 
the basic information must be the responsibility 
of the rate-fixer. We feel this is tacitly admitted 
by Mr. Miller, for he says that ‘the rate-fixer, as 
distinct from the estimator, will be most directly 
interested in such data as speeds and feeds.” 

On-costs must be determined by the cost accountant 
working in close co-operation with the management, 
and the only justification for an estimator altering 
them is if the potential order is of sufficient magnitude 
to warrant a lower rate. But even then it is safer 
to obtain the concurrence of the cost accountant. 

The cost of special tools is only lightly touched on, 
but it proves a thorny consideration to the estimator, 
so much so that many firms have decided to charge 
such tools to a general on-cost item, which, though 
not strictly logical, may be a relatively easy way 
out of a difficulty. We should like to know Mr. 
Miller’s views. 

The suggestion that repair orders should be used 
as a means of helping to recover on-cost, because 
the customer is in the hands of the manufacturer, 
undoubtedly savours of sharp practice, and we hope 
the author does not really approve it. We feel that 
the estimate should be compiled on exactly the 
same lines as if it were for new work, and any 
additions made as a matter of policy should be deter- 
mined by the Selling organisation. 

That the author possesses @ clear insight into the 
allocation of on-cost is apparent, but we have not 
touched this side, as we feel it is really not germane 
to estimating. We are in cordial agreement with 
the suggestion as to the value to the estimator of a 
careful comparison between the actual cost of work 
and the estimate. The usefulness of graphs for “ spot 
estimates ’’ cannot be over-rated. 

The foregoing remarks are in no wise intended 
to savour of destructive criticism, but rather it 
is hoped that they may prove helpful. In ‘“ The 
Practice of Engineering Estimating,” there is a 
wealth of valuable matter, some specially suited 
to the needs of the estimator, while some would be 
of equal value to the rate-fixer, and even the cost 
accountant would benefit by a perusal of its pages. 

When the time arrives for @ new edition we trust 





the author will consider the advisability of ruthlessly 
eliminating those tables that are readily available 
in pocket books, and in their place develop his main 
theme more fully. Further, if he divides the book 
into chapters dealing with the estimation of materia! 
rate-fixing, and the application of on-cost respectivel, 
with another devoted to ancillary items, and on 
more on the estimator himself, at the same tim: 
sketching the organisation of an estimating office 
he will render a valuable publication still mor 
valuable. 


Planning, Estimating, and Ratefixing. By A. C. 
WHITEHEAD. London: Sir Isaac Pitman and 
Sons, Ltd. 1933. Price 10s. 6d. net. 

THE chief virtue of this book lies in the fact that a 
practical subject is handled in a practical manner, and 
presents the actual experience of the author, so set 
out that it can readily be followed by the student, anc 
also by the executive who has not had the advantag: 
of advanced mathematical training. 

Perhaps Mr. Whitehead has been too ambitious in 
seeking to deal with three distinct subjects, although 
admittedly allied, but he has shown wisdom in treat 
ing one in greater detail than the others, in that he 
has devoted about three-quarters of the space to Rate- 
fixing. This subject, after a short introduction (Chap- 
ter I.), is developed in a systematic way, by first 
enunciating the broad principles of Ratefixing and Time 
Study (Chapter II.) before coming to more specific 
investigations. He shows a breadth of vision, and care- 
fully maintains an even balance between what is due 
to the management and to the employee. We are glad 
to notice that he does not regard high wages as 
necessarily being an indication of a ratefixer’s error ; 
too often an exceptionally skilful operator has not 
been allowed to reap the reward that he has merited. 
The author is also to be commended for the unequi- 
vocal way in which he condemns changes of method 
which are merely introduced as a counter to bad rate- 
fixing, but are not in themselves an improvement. 
This does incalculable harm to the cause of straight 
piecework, which Mr. Whitehead evidently prefers to 
bonus systems, although he says that there are advan- 
tages in the latter in that they assist the ratefixer. 
We are not clear as to the value of a scheme which 
covers up anyone’s errors. For a similar reason it is 
agreed that idle time should never be included in the 
piecework price; it should rather be thrown up in 
bold relief. 

In the chapters that follow (IIT. to VIII.) separate 
consideration is given to the subjects of drilling and 
tapping ; planing, shaping, slotting, and broaching ; 
milling and sawing; turning; grinding; and sheet 
metal press work, each being treated in an eminently 
practical way, with some ingenious and original 
formule for the determination of times, and con- 
sequently rates, which warrant very careful scrutiny, 
and should prove very useful. Another section is 
devoted to a variety of miscellaneous items (Chapter 
IX.), and includes such things as conveyor work, 
riveting, welding, electric and autogenous, to mention 
a few. 

We notice that the author deals almost exclusively 
with small work, and short operations, and it is 
suggested that he would do well to include a chapter 
on a few longer operations and larger assemblies. 
Again, it might be advantageous to pay rather more 
attention to the problem of setting times. Are they 
paid for on a daywork basis, or are they given a 
separate price, or are they covered by the operation 
price ? What is the considered opinion of Mr. White- 
head ? We are also tempted to ask him to give his 
views on piecework for patternmaking and jig and 
tool work 

In Chapter X. we are introduced to the subject of 
process lay-outs, and cost estimates, and interesting 
though we find it, with much that is informative 
and suggestive, we are bound to confess that in many 
ways the author leaves us in doubt as to what is 
really in his mind. He speaks about the planning 
engineer, the ratefixer, and the estimator, but he does 
not delineate the duties of each, and their inter- 
dependence one on the other. When we read that 
‘the times estimated by the planning engineer will 
sometimes exceed and sometimes fall short of those 
contracted by the ratefixer,’’ we are tempted to ask 
why two well-paid officials are doing the same or 
closely analogous work, and it is suggested that most 
industrial undertakings, unless very extensive, would 
do well closely to co-ordinate the activities of planning 
and ratefixing. Similarly, the ratefixer should be the 
recognised authority for the wages used in the pre- 
paration of an estimate. 

The subject of Works Economics (Chapter XI.) 
is approached in a very logical and succinct manner, 
and the diagrams indicative of cost building are 
especially clear. The student will obtain a very fair 
bird’s-eye view of the important subject of oncost, 
and he can hardly hope for more from the treatise 
before us. There is much that is controversial, and 
much on which we should like to dwell, were the space 
available, but we must remark on how we should 
have welcomed a whole-hearted condemnation of 
the too prevalent habit of levying a general overhead 
on the whole of a factory’s production, a system which 
is responsible for much of the bad costing in the 
country even nowadays. Those concerns that 
have had the courage to introduce the machine-hour- 
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rate method have reaped an abundant reward for 
their enterprise. It is certainly true that “ there is 
too little collaboration between production engineers 
and cost accountants.”” They are too slow to appre- 
ciate one another’s problems. 

Plant, Capacity and Arrangement is described 
(Chapter XII.) in an exceptionally lucid way, and the 
building up of a load chart is carefully explained. 
We fully endorse the author’s contention that over- 
time should only be resorted to for short periods, and 
that week-end production work does not justify 
itself. The charts showing the lay-out of a shop for 
functional and line production respectively would be 
of greater value if they were self-explanatory. 

Of the method of building up the complete esti- 
mate, and the special duties that devolve upon the 
trained estimator, with reference to safeguards and 
contingencies, we are not told much, but at least 
enough is said to interest the student in a subject 
that forms in itself a separate study. 

Mr. Whitehead is to be congratulated on having 
contributed a valuable addition to an all too limited 
library of text-books written from the standpoint 
of the works, and his style is so readable that no 
student of average intelligence is likely to condemn it 
as too difficult to follow, while no experienced manager 
is likely to regret a careful perusal of its pages. 


Training in Foremanship and Management. By 
James J. Gittespre. London: Sir Isaac Pitman 
and Sons, Ltd. 1934. Pages, 171. Price, 7s. 6d. 
net. 


In an excellent little open letter to the student 
which is substituted for the ordinary preface, Mr. 
Gillespie writes: “Get it into your head that 
character is of more importance than knowledge of 
Time and Motion Study, Planning, and the like,” 
to which sentiment we agree, but, at the same time, 
cannot help noticing that two-thirds of the book 
are devoted to management practice, with less than 
a third left for those considerations which contribute 
to the development of character. 

We suggest that different training is required for 
foremanship than for management, for while it is 
agreed that academic education is probably unneces- 
sary for a foreman, we are sure it will be increasingly 
looked for in @ man who aspires to be an efficient 
manager. 

The author appears to anticipate criticism on 
account of the prominence he gives to personal 
psychology, although he claims that it justifies the 
existence of his book; we can assure him that we 
are of opinion that an executive will gain most from 
a careful perusal of the second section, which deals 
with the man rather than with methods. 

When such a diversity of subjects as factory 
efficiency, materials and operation planning, works 
progress, motion study, ratefixing, costing, economics, 
and welfare, are all compressed into a very small 
compass, obviously the author cannot deal exhaus- 
tively with any, but he gives a very fair outline, 
which should prove generally useful, not the least 
helpful part being that in which he makes his 
suggestions as to suitable books for those who wish 
to pursue further the different phases with which he 
deals. 

While the experienced manager may cavil at such 
statements as that the “military”? method of 
management is ‘‘ obsolete,” when he knows that it 
is still successfully applied in many works, while he 
might criticise the placing of inspection under the 
works manager, and might also be prepared to 
discuss many other controversial points, yet, at the 
same time, he will allow that a careful perusal of this 
little work will set. men thinking on right lines. 





Growth and Movement in Portland Cement Concrete. 
By C. G. Lynam, O.B.E., M.C., M.E. London: 
Oxford University Press. Price 8s. 6d. 


Tus little volume of 130 pages records no original 
experimental work, and is devoted entirely to the 
examination of published results. The author has 
attempted to survey the mass of technical literature 
on the physical and chemical properties of concrete 
which has appeared in recent years, and to produce 
a general conspectus and summary of existing 
theories and experimental results. ‘‘ Contemporary 
research,” he writes, ‘is so highly specialised that 
few workers deal with more than one point, and hence, 
while research, as a whole, has shed a flood of light 
on a large number of isolated groups of phenomena, 
it has not made much progress towards showing the 
relationship of these groups.”” Mr. Lynam has been 
so far successful that he has produced a short résumé, 
notably free from mathematical and chemical 
formule, of recent research; he makes full use of 
the valuable researches carried out at the Watford 
Building Research Station, and appears to be con- 
versant with much of the recent research work on 
cements and concrete in the United States of America. 
His survey does not, however, appear to have 
extended, except at second-hand, to the published 
records of German and Scandinavian workers, and 
thers is no reference to the reports presented to the 
Inivrnational Congress on Large Dams at Stockholm 


within the limits imposed by the scale of the volume, 
describes in simple language the various modern 
theories regarding the hardening of Portland cement, 
shrinkage and internal stress in concrete, elasticity 
and creep, and ‘“‘ bond ”’ in reinforced concrete. The 
view is expressed that, while both friction and 
adhesion are of importance in studying bond resist- 
ance in reinforced concrete structures, adhesion is 
far more effective than friction. The book may be 
recommended to those who wish to know something 
of the work now being carried on in many research 
laboratories in Europe and America, and who have 
not the time or the inclination to study the detailed 
results of scientific research which have appeared 
in the past few years. 





SHORT NOTICES. 


Notes on Cement and Reinforced Oonorete. The Ketton 
Portland Cement Company, Ltd. Sheffield: Leng and 
Co. 7s. 6d., net. 1934.—This is one of that growing class 
of technical books issued by manufacturing firms or 
industrial organisations which combine advertisement 
with useful data and information. The present volume 
is a fair example of the type, and, in addition to introduc- 
tory chapters on Portland cement and concrete, and on 
the principles of reinforced concrete design, contains a 
number of examples of structural design fully illustrated 
and worked out in detail in simple form employing the 
minimum of mathematical formule. This section of 
practical examples occupies nearly one-half of the volume. 
The text appears to have been written and was probably 
in print before the issue, in January of this year, of the 
report of the Reinforced Concrete Structures Committee, 
and the ‘‘ Code of Practice for Reinforced Concrete in 
Buildings,” for it contains no reference to these important 
publications. No doubt the compilers would have made 
full use of the authoritative data contained in the report 
and the code had these documents been available when 
the text was prepared. In a short prefatory note, we 
read: “‘The object of the following notes on concrete 
construction is, first, to provide in a handy form the 
information necessary for carrying out simple structures 
in reinforced concrete, and secondly, to demonstrate the 
simplicity of the principles and methods utilised in 
design. ... Before the design of any reinforced concrete 
work of considerable magnitude is undertaken, we strongly 
recommend that the advice be obtained of a consulting 
engineer or architect specialising in this type of work, 
or that the work be placed in the hands of a contractor 
competent in the design and construction of reinforced 
concrete. In most cases their experience will benefit 
the client by producing economies in design and con- 
struction.” The compilers have, we think, in some degree 
attained the object indicated in the first sentence, but 
the advice that follows recommending, as an alternative 
to the services of a consulting engineer specialising in 
reinforced concrete, placing the responsibility for desi 
in the hands of a contractor, will hardly meet with t. 
approval of the independent experts engaged in this 
class of work. 


Aeronautics. Handbook of the Collections illustrati 
Lighter-than-Air Craft at the Science Museum, Sou 
Kensington. Price 2s. 6d. net.—All who have visited the 
Science Museum have seen the remarkable collection of aero- 
nautical exhibits which occupies a large space on the ground 
floor, This collection is remarkable not only for the 
picturesque chronological arrangement adopted, but by 
reason of the fact t the progress of aeronautics is 
shown by scale models, many made in the Museum work- 
shops. Besides these models, there are many other 
exhibits of historical interest, such as parts of the original 
Stringfellow and Henson aeroplane, to which a separate 
and admirable handbook is devoted. The author of 
that volume is Mr. M. J. B. Davy, A.F.R. Ae. 8., who is 
also responsible for the handbook now before us. There 
are also in existence handbooks on “ Heavier-than-Air 
Machines,” and ‘‘ The Propulsion of Aircraft,”’ so that the 
present volume completes, for the time being, the survey 
of the whole subject. As in the case of its predecessors 
in recent years, the historical and technical notes, which 
have always formed part of these guides to the Museum, 
have been greatly expanded, and occupy some ninety 
odd pages, leaving less than a score for the catalogue. 
In these notes the whole history of ballooning is surveyed 
from Francesco de Lana’s proposed aerial vessel of 1670, 
which was to have been sustained by evacuated copper 
globes, up to the latest American airships “ Akron ” 
and ‘‘ Macon.” The notes are accompanied by many 
illustrations. Whilst it was impossible for a volume 
conceived within the compass of a handbook to equal 
in completeness such a book as Hodgson’s “ History 
of Aeronautics in Great Britain,” the ground is covered 
with as much detail as the visitor to the Museum could 
desire, and the guide will always be useful in the library 
for rapid reference. 





Garcke’s Manual of Electrical Undertakings. London: 
Electrical Press, Ltd. Price 35s.—The thirty-sixth annual 
edition of this useful manual of electrical undertakings and 
directory of officials contains particulars relating to 
approximately 5250 undertakings. It provides, as usual, 
a complete record, including information as to statutory 
powers, areas of operation, general history, and progress, 
equipment, administration, finance, output, projects, &c., 
of all electricity supply undertakings in the United King- 
dom and throughout the British Empire, and of all elec- 
tric railways, tramways, and trolley vehicle systems, 
telegraphs and telephones, electrical manufacturing com- 
panies, investment trusts, and allied concerns. There are 
twenty maps, including those of electric railways and 
tramways, of power undertakings in the United Kingdom, 
of electricity districts determined or provisionally deter- 
mined by the Electricity Commissioners, and a large map 
showing the areas of electricity supply undertakings in 
and adjoining Greater London. The directory section 





last year, and to the discussions thereon. The author, 





contains approximately 17,000 names and addresses, all 


of which have been verified. In accordance with the com- 
piler’s usual practice, the whole of the available financial 
data relating to capital and dividends has been collected 
and is tabulated for comparison with the summaries of the 
previous years. 


Cross-Channel and Coastal Paddle Steamers. By Frank 
Burtt. London: Richard Tilling. Price 15s. net.—This 
book is essentially a series of short historical sketches 
of the paddle steamers which, during the nineteenth 
century, worked on the various coastal and Continental 
routes. It deals with the vessels of some thirty-two com- 
panies and services, and although the descriptions of the 
ships are very brief there is much of interest to be found 
by the student of nautical history. The volume is well 
illustrated. 
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THE Football Association Cup-tie ten years ago was on 
Saturday, April 26th. On the morning of that day an 
excursion train from Birmingham stood on the up slow 
line at Euston No. 4 signal-box. There was also an express 
passenger train on the up fast line. The latter train 
went forward first, but the signalman irregularly cleared 
the up slow block instrument and accepted another 
passenger train, which ran into the standing excursion. 
Five passengers in the latter were killed. Sir John 
Pringle, in reporting on the accident, said that lock-and- 
block or track circuit would have prevented the accident. 
At two periods after the collision there was some smoulder- 
ing in the wreckage. That was caused by drippings from 
the naphtha lamps used in clearing the line. Acetylene 
lamps were considered more suitable. 


On one main line railway alone there are over 150 
different whistle codes, and as a particular whistle given 
when passing one signal-box may have a totally different 
meaning when sounded at another point on the system, 
it is necessary to publish for the information of engine- 
men a complete list of the whistle codes in use all over the 
system. This list is usually included in the Appendix to 
the Working Timetables (issued only to the company’s 
servants) or in a special engine whistle booklet. Apart 
from the general sounding of the whistle to warn men 
working on the line, and when approaching stations or 
crossings, engine whistles are given in distinctive blasts 
known as “short,” “long,” and “ crow” respectively, 
and it is these particular blasts given either singly or in 








combination that form the codes already referred to. 
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Brixton Pumping Station. 


> 


T the beginning of this year, in an article entitled 
A ‘Water Supply and Sanitary Engineering in 1933,” we 
mentioned that the new Brixton pumping station of the 
Metropolitan Water Board had begun to operate. We are 
now able to give in some detail a description of this station, 
which has been erected to take over the duties formerly 
performed by a number of beam pumping engines, some 
of which had been in use for over seventy years. That the 
old plant should have served its purpose so long is a tribute 
to the reliability of the products of the nineteenth century, 
but in the interests of economy and efficiency, it had 
become necessary that new plant should be installed. 

Brixton pumping station draws its water from local 
reservoirs, the level of which is maintained by pumping 
plant at Surbiton, and delivers it into the supply mains 
for the surrounding districts of Selhurst, Norwood, 
Streatham, and Crystal Palace. Some idea of the fine 
airy spaciousness of the new station and of the character 
of the new plant can be gleaned from a reference to the 
two photographs reproduced on this page. The plant, the 
contract for the supply and erection of which was awarded 
to W. H. Allen, Sons and Co., Ltd., of Bedford, consists 
of six oil engine driven centrifugal pumping sets and 
various auxiliaries. Each main set consists of a three- 
cylinder airless injection engine driving, through speed- 
increasing gear, two double-stage centrifugal pumps. 
These pumps are so interconnected by piping that they 
may be operated either in series or in parallel, and, in 
addition, the coupling between them is easily with- 
drawable, so that if required only one of the pumps may be 
in operation. 

The two photographs provide an excellent general 
impression of the appearance of the station, and drawings 
reproduced on the next page show in greater detail the 
general arrangement of the plant. The six main units are 
placed side by side and occupy the central space. On the 
‘pump ™ side there is a range of water control valves 
along the wall and behind the engines there are arranged 
the air bottles, auxiliary generating sets and air com- 
pressors. The pipe work is almost entirely hidden in the 
basement. 

Centrifugal Pumps.—The pumps, as will be seen from 
the sectional elevation reproduced, are of the single suction 
type. The impellers for the two stages of each separate 
pump are placed back to back with the object of attaining 
hydraulic balance and any residual thrust that may 
develop owing to wear of the cheek rings is taken by a 
ball thrust race. The casing is of cast iron split along the 
horizontal centre line, and so arranged that the pump 








GENERAL INTERIOR VIEW OF BRIXTON 


may be opened up for inspection without breaking any 
main pipe joints. Bronze impellers are carried by a steel 
shaft, which is protected by renewable bronze sleeves in 
the water spaces, and which runs in roller bearings. 
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External crossover connections are fitted on the bottom 
half of the casing. The requirements the two pumps in 
each unit have been designed to meet are specified in the 
table in the third column of this page. 

The bore of both suction and delivery branches is the 
same—S8in.—and both are arranged on the bottom of the 





pump which provides oil under pressure for the jets. The 
efficiency of the gear is about 97-8 per cent. 
Engines.—Great importance was attached in the con- 
tract to the ability of the plant to run continuously day 
and night without trouble. Under this condition, the 
three-cylinder airless injection oil engines have a rating 
of 218 B.H.P. at 275 r.p.m., although the ordinary B.S.1. 
rating is 237 B.H.P. at the same speed. The mean effective 
pressure is 77-6 lb. per square inch at the higher engine 
rating and 60 lb. per square inch with the total norma! 
full load on the pump. The engines have bores and strokes 
of 360 mm. and 470 mm., and for overload conditions ma, 
be run at 302 r.p.m. with a corresponding B.S.I. rating of 
260 B.H.P. The engines are of the Allen standard type, 





{VIEW OF PUMPING STATION FROM ENGINE SIDE 


casing. Under overload condition, the pumps, acting 

in series, absorb about 235 B.H.P., which is equivalent 

to a gross B.H.P. at the engine coupling of 243. 
vears.—Speed-increasing gear for each of the six units 


PUMPING STATION 


was supplied by the Power Plant Company, Ltd., of West 
Drayton. The wheels themselves are totally enclosed and 
there is forced lubrication to the bearings. Driven by the 





gear shaft itself there is included in the casing a separate 
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modified to meet the requirements fof the Metropolitan 
Water Board, and are mounted upon high “ pedestal ” 
foundations, which, by adding height and dignity, improve 
the appearance and provide headroom under the plat 

forms. In order that the maximum economy in operation 
may be obtained under any of the conditions under which 
they are likely to be called upon to operate, each engine 
governor has a hand adjustment control of the speed. 

Engine Cooling, Lubricating, and Exhaust Systems. 

Mounted near the roof in an annexe there are two circulat- 
ing water tanks. Cold water falls from these tanks through 
the cooling spaces of the engines, vid a visible outlet pipe 
to two hot water collecting tanks in the basement below 
the engines. Thence it is drawn by motor-driven pumps, 
one to each tank, and is pumped through surface coolers 


Pump Performance. 
Series 
1216 


Parallel 
2432 


Condition 

Gallons per minute .. 

Total head, seen friction, 
feet . . es is 

Water Horse Power . 

B.H.P. at pump coupling ; 

Pump efficiency, W.H.P./B.H. P. 

Gross B.H.P. at engine coupling* 

Approximate r.p.m.: Pump 

Engine .. 


200 

147-5 

178 
83 


400... 
147-5. 
178 
83 
185 185 
1240 1240 
- ft Sn , 275 


* Including cooler and other losses. 


to the overhead tanks. In order that 
be kept in the best possible condition, 
system of storage and __ filtration 
has been installed. For each engine there is «a 
separate sump tank, which is replenished from two 
clean oil overhead tanks, arranged in the engine-room. 
When dirty, the oil is removed from the engine sump 
tanks, falling by gravity into settling tanks in the base 
ment. A Hopkinson portable oil purifier reconditions the 
oil, and it is then returned to the overhead clean oil supply 
tanks. In addition, if it is desired a portable filtering plant 
can be attached to each engine in turn, and the filtration 
carried out without recourse to the tanks. 


and returned 
the oil may 
a very complete 
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LONGITUDINAL CROSS SECTION OF CENTRIFUGAL PUMPS 
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Besides the ability to run continuously with great 
reliability, it was desired that the efficiency of the pumping 
station should be as high as possible. In order that there 
shall be no wastage of available heat, the exhaust system, 
which is divided into two sections for three engines each, 
is so arranged that the exhaust gases pass through waste 
heat boilers on their way to the outlet chimney. In this 
manner heat for warming the building is obtained. Under 
summer conditions the boilers may be by-passed, in which 
case the exhaust gases are directed through a silencer before 
entering the chimney. 

Fuel Supply.—In the same annexe as the circulating 
water tanks and at a lower level there are three “ day ” 
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situation of which can be seen on the plan drawing 
reproduced, are responsible for maintaining the pressure 
in these air bottles. 

Ausiliaries.—For the lighting of the station and various 
power purposes, there are two 35-kW, 210-volt D.C. 
engine-driven generator sets. The two-cylinder engines, 
with bores and strokes of 230 mm. and 300 mm. respec- 
tively, run at 500 r.p.m. Several of the auxiliaries in 
the way of fuel, lubricating oil, and circulating water 
pumps, have already been mentioned. 

Fuel Consumption.—The fuel consumption of each of 
the main engines was guaranteed by the makers not to 
exceed 0-38 lb. per B.H.P. hour at full load and three- 
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Dust and Smoke.* 


By R. WHYTLAW-GRAY, F.R.S., Professor of Chemistry in 
Leeds University. 


CoLLEcTIONS of small separate particles floating in air 
constitute dust and smoke. In a dust the particles are 
relatively coarse, of varying sizes, and consist of solid 
material, whilst in smoke they are not only of smaller 
dimensions but exhibit generally a greater uniformity ; 
they may also be liquid as well as solid, as in oil or tar 
smoke. The two types are usually formed by radically 
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PLAN OF PUMPING STATION SHOWING THE ARRANGEMENT OF 


service tanks of sufticient capacity to feed all the engines 
for twelve hours. The fuel passes to the engines through 
duplex filters and meters, and the supply system is 
30 arranged on a ring main lay-out that repairs being 
carried out on one engine will not affect the supply of fuel 
to the others. Two 1500 cubic foot main fuel storage tanks 
are situated outside the engine-room, and provided with 
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hot water heating coils. The oil is transferred from these 
tanks to a receiving tank in the basement by gravity, 
and is raised into the overhead tanks from time to time by 
a hand pump or by a Hopkinson purifier. 

Starting Air.—Each engine has its own starting air 
bottle, but all the bottles are interconnected. Two 
Hamworthy motor-driven two-stage air compressors, the 


“= 
-_ 


quarter load, or 0-405 1b. per B.H.P. hour at half-load. 
Taking into account gearing and pumping losses, the 
makers also guaranteed that the total gross heat supplied 
per W.H.P. would not exceed 9000 B.Th.U. in parallel 
operation and 9030 B.Th.U. in series operation. On the 
basis of grade “ A ”’ fuel oil with a gross calorific value of 
about 19,000 B.Th.U. per hour, those figures give a con- 
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sumption per W.H.P. of about 0-475 lb. of fuel, rather 
less for parallel and rather more for series operation. 

We are indebted to the Metropolitan Water Board and 
their Acting Chief Engineer, H. F. Cronin, A.M. Inst. C.E., 
for enabling us to publish this description of a most 
interesting and well designed oil engine pumping 
station. 
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different processes, the former by the subdivision or dis- 
integration of solid material by natural processes or arti- 
ficial means, such as mechanical pulverisation ; the latter 
by growth from the molecular state, either by condensa- 
tion of vapour or by chemical reactions. 

The diameter of a small smoke particle is of the order 
of 2x 10~-5 cm., that of a typical dust ten times greater, so 
that in still air the dust rapidly settles, the individuals 
falling at different speeds, at rates of many centimetres 
per hour. In smoke the distance traversed by the falling 
particles in the same time is only a few millimetres, and 
hence they remain in suspension for long periods. 

Particles floating in air are bombarded continually from 
every angle by the swiftly moving molecules which 
surround them. The rain of molecular projectiles is, 
however, irregular and haphazard, and notwithstanding 
the immense number of impacts on all sides, the particle 
does not remain at rest, but is knocked about in every 
direction, moving in a zigzag path, and often jumping 
suddenly with considerable velocity over distances many 
hundred times its own diameter. This effect, which can 
be seen to great advantage when a smoke is viewed through 
the ultramicroscope, is the well-known Brownian move- 
ment, and the continued and irregular movements 
observed afford a striking demonstration of the reality of 
molecular motion. 

With smaller particles the movements become more 
rapid, they increase also with rise of temperature, and with 
the average distance the molecules travel between en- 
counters with each other, 7.e., with the mean free path in 
the gas. In air this distance is about 1 x 10~° em., about 
equal to the radius of a small smoke particle, but in 
hydrogen it is nearly twice as great. In gases at low pres- 
sure the mean free path is many times greater and the 
Brownian movements are correspondingly enhanced. 

It is evident that, in these circumstances, the moving 
smoke particles will occasionally collide, and the collisions 
will be more frequent the denser the smoke, i.e., the greater 
the number of individual units in a given volume. We 
may ask whether the colliding particles stick together 
and form larger particles, and, if so, whether all or only a 
fraction of the collisions is effective? From analogy 
with fine suspensions in water, such as metal sols, we 
might expect the particles to repel each other when they 
approach within short distances, for in sols they carry 
equal electrical charges of the same sign (the opposite 
charge residing in the water, so that as a whole the sol 
is electrically neutral). In smokes, however, equal 
numbers of positively and negatively charged particles 
are usually found, as well as a proportion of uncharged 
ones. The charges carried by single particles, as well as 
the percentage electrified, can vary considerably, depend- 
ing on the method used for forming the smoke. When 


* Royal Institution of Great Britain weekly evening meeting, 
Friday, January 26th, 1934. 
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produced by chemical reactions at a high temperature, 
such as the burning of magnesium ribbon and the arc 
discharge in air between metallic electrodes, the particles 
are highly electrified, equal numbers of opposite sign being 
present. Smokes produced by condensation at a lower 
temperature, for example, from oil, stearic acid, resin, 
&c., contain very few charged units. 

. There is, therefore, an important difference between 
systems of fine particles suspended in air and in the 
ionising medium water, and the changes which can be seen 
to occur in smoke on standing may well be due to a gradual 
aggregation or coagulation of the particles. 

If a large vessel is filled with a dense smoke, such as 
that from ammonium chloride, it will be noticed that the 
cloud rapidly becomes less opaque ; after some minutes it 
thins visibly, and finally the vessel becomes clear, leaving 
behind a slight deposit on the walls. This might be 
explained by coagulation, or by diffusion and settling, 
aided by the convection currents produced by the heat 
from the light source, or both effects may contribute to 
the final result. 

To determine what really takes place in the smoke 
itself, we must eliminate convection currents as far as 
possible, and use for our experiments a much larger body 
of smoke, so as to reduce to a minimum the deposition of 
the particles on the walls and floor of the vessel. If the 
weight of material floating in the air is determined from 
time to time and simultaneous counts made of the number 
of particles, we will be able to find what is actually 
occurring, and to discriminate between coagulation and 
deposition. Numerous experiments of this kind have been 
made with a large variety of smokes, but always using 
materials of very low vapour pressure, so as to avoid 
complications produced by evaporation and condensa- 
tion. Oxide smokes formed by burning metals or by the 
are discharge in air, as well as smokes produced at lower 
temperatures by condensation from vapour, such as those 
from paraffin, stearic acid, resin, &c., have been investi- 
gated. 

They were formed inside a large tank of a capacity of 
| cubic metre, and rapidly stirred by fanning. When a 
uniform mixture had been obtained the fanning was 
stopped, the number of particles counted, using the slit 
ultramicroscope, and the weight concentration of the 
material in suspension found from the increase in weight 
of small asbestos filters, which were weighed on a micro- 
balance. This procedure was repeated at suitable intervals 
over several hours. 

The weight concentration used in many experiments 
was about 20 milligrammes per cubic metre and the 
number of particles initially present was of the order of 
a few millions per cubic centimetre. In all cases it was 
found that the number of particles per cubic centimetre 
diminished very rapidly at first for about twenty minutes, 
then more slowly, and, finally, at the end of two hours, 
the decrease with time became nearly constant. The corre- 
sponding weights, representing the mass of the material 
in suspension, were found to change only slowly with time, 
and initially during the rapid change in the number, 
remained very nearly constant. It is evident that under 
those conditions coagulation is the main factor in the dis- 
appearance of smoke from a closed space. The particles 
stick together when they are brought in contact by the 
impact of the surrounding air molecules. 

As the process continues a large number of complex 
aggregates of different sizes are formed which settle out 
more readily than the finer units. The gradual formation 
of those complex particles can be followed by examining 
with the microscope the deposit obtained by exposing 
glass slides to the smoke at definite intervals after its 
formation. Initially, with smokes containing about 
20 milligrammes of material per cubic metre, the particles 
are just visible under the most favourable microscopic 
conditions ; later, aggregates make their appearance and 
show characteristic structures, depending on the nature 
of the material and the way the smoke has been formed. 
Oxide smokes, for example, often form loosely built 
aggregates of a woolly or flock-like appearance. Zinc 
oxide is noteworthy in this respect, whilst cadmium oxide 
exhibits in addition a marked tendency to form strings or 
chains. Resin and stearic acid, on the other hand, 
aggregate to closely built compact structures, and in 
absence of moisture ammonium chloride behaves similarly, 
but this substance is often hygroscopic in the particulate 
state and frequently the smoke becomes a collection of 
liquid droplets. 

Although experiments of the kind described prove 
definitely that smokes coagulate, they do not tell us 
whether a compound particle is invariably formed when 
two individual units collide. 

It is easy to imagine solid smoke particles surreunded 
by a film of adsorbed air which hinders or prevents adhe- 
sion, and enables them to recoil unchanged after impact, 
so that the number of complexes formed in a given time 
may only be a small fraction of the number of collisions. 

The question might be asked, Do smokes of different 
materials, but composed of particles of similar structure 
and size, coagulate at thesame rate? Is the process purely 
physical or is the chemical nature of the smoke substance 
of significance? To be able to answer these and other 
questions, the first essential is really trustworthy experi- 
mental data, in order to be able to determine the true 
form of the coagulation curves. 

In the earlier experiments counting was carried out 
using the slit ultramicroscope of Zsigmondy, modified for 
aerial suspensions. Though reliable for the smaller par- 
ticles of sols, it was found’to be untrustworthy for smokes, 
because many of the particles reflect light so intensely 
that neighbouring particles, outside the band of light in 
which the count is made, become visible and are counted, 
With small particles which scatter but do not reflect light, 
this does not occur to the same extent. To get over this 
difficulty, we use in Leeds a special form of observation 
cell, in which a thin film of smoke is sucked between two 
parallel glass plates, a known distance apart, so that the 
count is made in an accurately defined depth. By a clock- 
work arrangement the cell content is changed a number of 
times in a minute, in order to avoid loss by diffusion or 
settling, and in the intervals of about one-fifth second, 
when the smoke stream is stationary, the particles are 
counted. 

{n another method devised by Mr. H. L. Green, the 
principle of the Aitken dust counter is used, and by a suit- 
able expansion of the moistened smoke, occurring at short 





intervals, the particles are loaded with water and grow 
quickly to such dimensions that they can be readily 
photographed instantaneously. This method, too, can 
be applied for counting particles too small to be seen with 
the ultramicroscope. ; 

Another way in use for checking the number of indi- 
viduals in a smoke, is by enclosing a small element in a 
shallow box and allowing the particles to settle out on to 
glass slides. The deposit is then illuminated, either by a 
beam of convergent light or by means of a dark ground 
condenser, and the bright diffraction discs counted. 

Now, if instead of considering the decrease in the number 
of particles with time, we regard the result of coagulation 
as increasing the average space inhabited by a particle, 
and plot the reciprocal of the number against time, we 
find that all the experimental points for each smoke fall 
on straight lines. This is an important result, for it 
enables us to express the coagulation of a smoke by a 
simple mathematical expression and to calculate how many 
particles will be present at any period. 

If n represents the number of particles in the smoke, 
¢ minutes after formation, and n, the initial number, 


then it is found that bao 
n Mn 


-=K t, where K is a constant 
which does not vary very much for different smokes. 
This means that to a first approximation, smokes all 
coagulate at nearly equal rates, and that the number of 
particles disappearing depends on the number present. 

Assuming an average value for K (0-7 x 10~* cm.? sec.) 
for the non-uniform systems, we can easily find the time 
necessary to halve the number of particles in smoke clouds 
of different concentrations. The time varies inversely 
as the number of particles. Thus with a very dense smoke, 
such as we get from a cigarette, the number will be halved 
in a few seconds, for the number per c.c. probably exceeds 
100 million. For a smoke of | million per c.c., which 
would be hardly visible in a cubic metre box if the particles 
were fine, 24 minutes would be necessary. For lower con- 
centrations, such as are found in fogs, the period would 
be correspondingly longer. It has been suggested that the 
stability, of fogs themselves is due to a protective film 
around the droplets which hinders coalescence. Fogs 
examined in Leeds have been found to coagulate at a 
normal rate, but since the number of particles, even in a 
dense fog, is of the order of 10° per c.c., it would take 
several hours for the number to be halved and about 
36 hours to reduce the number of particles to 1/,9in., 
i.e., to a number comparable with the dust content of 
town air. Normally, the particles in a city fog are renewed 
continually by various sources of pollution, and the number 
present at any period is determined by a number of oppos- 
ing factors difficult to assess quantitatively. 

The early stages in the coagulation of a smoke are often 
characterised by striking changes in colour. When the 
particles are very small, the light scattered consists 
largely of the shorter waves and appears blue, whilst the 
transmitted light is yellow or red. A common example is 
tobacco smoke, which is blue when issuing from the 
burning end of a cigar or cigarette, but grey when sucked 
into a bottle. 

If the blue smoke is passed through a heated tube and 
afterwards rapidly diluted with air, a very fine blue colour 
can be seen, when the mixture is examined in a Tyndall 
tube. In the ultramicroscope the blue smoke is resolved 
into a great number of fine bluish particles in very vivid 
motion. The blue smoke on standing becomes grey and 
less transparent to light, though the number of particles 
has been reduced by coagulation. A contributory cause 
of the colour change is due to the rapid absorption of 
moisture by the particles so that a general increase in 
size accompanies coagulation. Certain dyestuffs which 
sublime unchanged, exhibit remarkable changes in colour 
with alteration in size of the particles. £ Xylene azo 
B naphthol, a scarlet dye, by condensation of its vapour in 
air, forms a coarse red smoke, or, by more rapid con- 
densation at greater dilution, an orange smoke. If, 
however, the heated vapour is mixed with warm air and 
then cooled by sudden dilution, a smoke consisting of very 
fine particles can be obtained, which under the most 
favourable conditions is of a steel blue colour,. but rapidly 
changes on coagulation to an emerald green, then, on 
standing, to a yellow and finally to an orange red when the 
particles are large enough to reflect light. 

If, as seems evident from the experiments, coagulation 
depends mainly, if not entirely, on the chance encounter 
of particles in Brownian movement, it should be possible 
to calculate from first principles the number of collisions 
and the change in the number of units present with time. 
A solution of this difficult mathematical problem was put 
forward in 1918 by Smoluchowski, for the case of an ideal 
system of uniform spherical particles moving in a homo- 
geneous medium. In their original form his equations are 
only applicable to suspensions in liquids, for in these the 
average distance between the molecules is small in com- 
parison with the dimensions of the particle. But for fine 
smokes the particle diameter and the mean free path are 
approximately equal, so that the medium can no longer be 
regarded as homogeneous, and the calculation of the colli- 
sion frequency is more difficult. Now aqueous suspensions, 
such as gold sols, though normally stable, coagulate after 
the addition of a small amount of electrolyte, and the pro- 
cess can be followed by counting with the ultramicro- 
scope. Originally Zsigmondy found an approximate 
agreement between the observed and calculated rates 
of coagulation in a gold sol, and recently Tuorila in an 
elaborate study, using a series of uniform suspensions of 
different-sized particles, has obtained results in close 
agreement with theory. This concordance was obtained 
by assuming in the theoretical treatment that particles stick 
together whenever they approach within two radii, 1.¢., 
that when they hit they adhere, or, in other words, each 
collision is effective and leads to the formation of a com- 
plex particle. Moreover, systems of uniform particles of 
different sizes were investigated, and no appreciable 
variation in the rate of coagulation was observed, a result 
predicted by theory. 

The original equations of Smoluchowski have been 
modified by H. 8. Patterson, so as to be applicable to 
aerial suspensions of even-sized particles, and the inter- 
esting result obtained that in systems of this character 
the velocity of coagulation should not be independent of 
size, but should be markedly greater for very small units. 





This deduction has been confirmed by many experiments 
as the following table shows :— 
TaBLe I,—Constants for Various Smokes. 
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The most striking instance is that of smoke X, where 
the particles were too small to be visible in the ultra 
microscope, and the smoke showed only a very faint effeci 
in the Tyndall beam. They could, however, be counted 
with Green’s apparatus. The nature of the smoke could 
not be determined with certainty. It was formed by 
heating electrically a strip of clean brass in a current of 
dust free air; a fine suspension was always obtained even 
after long previous heating. It is also of interest that the 
very small particles which are present in the atmosphere. 
and are the hygroscopic nuclei around which fog and rain 
droplets condense, follow the same law but unite at a 
greater rate than smokes. The equation for the coagula 
tion of smoke is identical in form with that established by 
Rutherford in 1897 for the rate of combination of small 
ions, but, as would be expected, the constant is of a different 
order of magnitude. 

When a comparison of theory and experiment for smokes 
was first made, it was found that the actual rate of coagu 
lation was distinctly greater than that calculated for all 
the types examined. This was the case even for smokes 
coagulating to compact aggregates, approximately 
spherical, such as ammonium chloride and stearic acid 
Theory again indicated what is probably a true explana- 
tion. The probability of collision between particles differ- 
ing in size is greater than between particles of equal dimen- 
sions. Hence a smoke containing initially a large 
proportion of fine and coarse particles should coagulate 
faster than one in which the units are approximately of 
equal volume. The coagulation rate should be a minimum 
for uniform smokes consisting of comparatively large 
spherical particles. After many experiments, it has been 
found possible to form smokes which are at the start 
nearly homogeneous. This is done by mixing the vapeur 
with hot air under strictly controlled conditions, and 
diluting the mixture as quickly as possible with the cold 
air in the experimental chamber, so as to produce an even 
condensation throughout the whole volume. Smokes of 
this type, which we call blown smokes, were found to 
coagulate at slower rates and to be much more easily 
reproduced than those formed by simple volatilisation and 
mixing inside the chamber. Further, they showed as close 
an agreement with the behaviour of a theoretically perfect 
smoke as could be expected from the accuracy of the 
experiments. The stearic acid smokes in Table I. are all 
of the blown type. 

The combination of experiment with theory has thus 
thrown much light on the course of the process of coagula- 
tion in smoke. Speaking generally, the rate at which 
particles unite seems to be imfluenced little by their 
electrical state or by the material of which they are com- 
posed. Coagulation apparently occurs at every chance 
encounter of the particles and is a normal characteristic 
of aerial systems. 

As might be expected, dusts, too, coagulate and follow 
the same linear law, and it can be predicted that in spite 
of their coarser character, the greater heterogeneity and 
irregular shape of the units will lead to a faster coagula- 
tion. Another factor, too, is the falling of the larger 
particles past the smaller, which, though possibly of signi- 
ficance in non-uniform smokes, is of greater importance 
in dusts on account of the greater rate at which the particles 
settle under gravity. Unfortunately, little experimental 
data relating to this aspect of dusts is available. 

Although the work discussed here has at present no 
direct application to the many practical problems which 
centre around dust and smoke, it explains one charac- 
teristic feature of these aerial suspensions, which may be 
of some importance in future investigations. 








The New Hull Ice Factory. 


THE new ice-making factory of the Hull Ice Company, 
Ltd., some parts of which are illustrated by the engrav- 
ings on page 411, is claimed to be the largest in the world, 
being capable of producing 1000 tons of ice per day. It 
has been equipped by the Liverpool Refrigeration Company, 
Ltd., of Colonial House, Water-street, Liverpool, 2, while 
the electrical machinery was supplied by the General 
Electric Company, Ltd., of Kingsway, London, under the 
supervision of Mr. F. Barron, the chief engineer of the ice 
company, and Mr. 8. Cooper, its electrical engineer. 

The plant of the Hull Ice Company is, in effect, a set 
of eight factories, five of which have been modernised by 
the new scheme. Originally, they were equipped with 
horizontal ammonia compressors driven by belting by 
electric motors, but now they are supplied by a central 
refrigerating plant of five high-speed vertical compressors 
directly connected with their electric motors. It is note- 
worthy that the change over, which increased the capacity 
of the five factories concerned from 396 tons to 695 tons 
a day, was effected in a period of three months, without 
interfering with the normal output of ice. One of the 
factories was changed over in eighteen days. 

The engine-room, of which we give an illustration, is 
in a central position as regards the various tank rooms, 
and is connected with them by piping having electrically 
welded joints. We understand that throughout the system 
not a single faulty weld was discovered on testing. The 
ammonia compressing units each coiaprise a “ Polar” 
sleeve valve quadruple monobloc machine, driven by a 
380 H.P. motor. They are designed to operate on the 
double-suction principle, with two different suction pres- 
sures. The reciprocating sleeve positively controls the 
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inlet of the gas, so that at the end of each suction stroke 
the lower pressure gas is cut off and the sleeve ports open 
to the second suction line which is of higher pressure. 
Thus the higher pressure suction is superimposed on the 
cylinder full of low-pressure gas without any possibility 
of short circuit through valve slip, and the effect is to 
raise the pressure of the first charge of gas to the pressure 
of the second suction line without mechanical effort. 

The first suction of low-pressure gas is supplied from the 
brine coolers in the various ice tanks, and the second line 
is fed from @ primary evaporating system in which the 
ammonia liquid is subvcodhed and the water for making 
the ice is fore-cooled. Cross connections are provided 
between the various pipe lines to provide the most flexible 
arrangement possible, while each compressor has the usual 
cross connections between suction and discharge lines for 
pumping out purposes and to provide a means of unload- 
ing the compressor when starting up: 

The four cylinders and crank case of each machine form 
one casting of nickel iron, and the cylinders are fitted with 
liners of spun cast iron and an internal safety head held 
in place by heavy springs under the top cover, which is 
of steel. The safety head, which is of heat-treated steel, 
carries the automatic discharge valves, of the flat ring 
plate type, loaded with light springs. These ring valves are 
forged from a special brand of carbon steel, and after 
being machined are heat treated and normalised to remove 
internal stresses and then finished true to gauge by grind- 
ing. The sleeve valve which controls both first and second 
suctions is operated continuously in sliding contact between 
the liner and piston by means of excentrics on the webs 
of the crank shaft. The pistons are of nickel alloy cast 
iron, machined all over externally, ground on the wearing 
surfaces, piston grooves, and gudgeon pin holes, and have 
two oil scraper rings. 

All the running parts are fed with oil under pressure 
from an oil pump, which is of the valveless oscillating 
cylinder type driven from the end of the crank shaft, and 
accessibly housed under a small cover at the end of the 
crank case. At the fly-wheel end the crank shaft passes 
through a stuffing-box in the end cover of the crank case. 
This, the only stuffing-box, is packed with a specially 
designed white metal packing, which is also force lubri- 
cated. An external oil strainer fitted into the oil pipe 
line is so arranged that it can be cleaned while the machine 
is running. The suction manifolds are designed to ensure 
the equal distribution of the gas to each of the cylinders, 
and a large suction strainer built of welded steel is con- 
nected to the inlet of each of the headers. The crank 
shaft can be withdrawn complete with all its bearings 
through either of the end covers. 

The driving motor of each compressor is of the syn- 

.chronous induction type manufactured by the General 
Electric Company, Ltd., and is rated at 380 B.H.P., 
400 volts, three-phase, 50 cycles, 375 r.p.m., with a leading 
power factor of 0-9 under full load. Special precautions 
have been taken with the insulation, the windings of the 
motor being moulded in mica while the overhanging part 
is further protected by a special tape coated with a fume- 
resisting varnish. The full load efficiency of these motors 
at 0-8 p.f. is 92-5 per cent., and they give a starting 
torque of twice the full-load torque with a starting current 
not exceeding 14 times full-load current. They will also 
withstand an overload of 25 per cent. for two hours without 
undue temperature rise. 

Each motor is controlled by a G.E.C. liquid starter and 
a motor control pillar, both of whieh are mounted on the 
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floor close to the motor they control. The liquid starters 
are capable of starting up each motor three times in quick 
succession witho. t becoming unduly heated. The starters 
are equipped with an interlocking switch which prevents 
the stator oil circuit breaker being closed before the 
dippers in the liquid starter are completely withdrawn. 
The dippers are operated by an external hand wheel, 
which is coupled through slow motion gearing to the dipper 
mechanism. The machines are provided with double 
protection, having three overload trips on the feeder 
circuit breakers and two overload and under-voltage 
trips on the motor control units. Each compressor unit 


is fitted with meters for measuring kilowatt-hours, power 
factor, line and exciter ampéres, and recording ammeters. 
Stop and push-botton controls are provided at either end 


There are two sub-stations composed of four 500 kVA 
stepdown transformers, two in each sub-station. The 
stations are electrically interlinked through circuit breakers 
on both high-tension and low-tension sides to ensure a 
minimum amount of stoppage in case of breakdown. 

The heat exchangers and condensing plant, together 
with the water circulating pumps, are housed in a room 
adjoining the engine-house. These heat exchangers serve 
the two purposes of oil separators and heaters for warming 
the thawing water that is used to free the ice from the 
moulds. The gas is delivered by the compressors first to 


a 





these interchangers where the entrained lubricating oil, 
being cooled, is readily separated and falls into a collector 
welded to the underside of the exchanger. 

The ammonia condensers, fifteen in number, are of the 
multi-pass shell and tube type. The shells are welded by 
the water gas process and the tube plates and all the tubes 
are electrically welded into the shell. The tubes are hot 
galvanised internally only, and the end covers are readily 
removable for the purpose of cleaning the water tubes, 
while the arrangement reduces to a minimum stresses on 











of each machine. 


the welding set up by differences of expansion or con- 





traction. The fifteen condensers are supplied with 
cooling water by five water circulating pumps, each 
delivering 54,000 gallons per hour. These gun-metal 
pumps are of the centre suction type, so that the casing 
can be opened and the impeller examined, and, if necessary, 
withdrawn without in any way disturbing the connecting 
pipe and valves. Below the condensers are three large 
liquid receivers, which maintain a reserve of liquid to 
balance the duty of the day, when ice is being drawn, 
with that at night. 

The liquid ammonia from the condensers passes to the 
primary evaporators, where it is sub-cooled to a tem- 
perature of 20 deg. to 25 deg. Fah., and is controlled by 
two float valves, 3}in. bore. The valves are of the piston 
type operated through a balanced lever arrangement by a 


The primary evaporators, two in number, are large steel 
vessels of welded construction, all the seams being made 
by the water gas method. In these vessels the liquid is sub- 
cooled by partial evaporation, the resultant gas being 
drawn off into the higher pressure suction line to the second 
suction of the compressing machines. These primary 
evaporators also provide the supply of sub-cooled liquid 
to the precoolers, in which the water to be used later to 
fill the ice moulds is first precooled to a temperature of 
83 deg. Fah. The primary evaporators are situated on 





top of one of the transformer stations at a height suffi- 











ball float. 





ic—E DUMP SHOWING A 5-TON TIP BEING DELIVERED 


cient to allow the liquid to flow by gravity to the various 
ice tanks. 

Each of the ice tanks has two shell and tube type brine 
coolers, one in each side bunker. These brine coolers are 
duplex in type and built in sections on account of the 
length required. Each section is fed by one or more 
liquid inlet pipes passing through the side of the tank, 
provision being made so that each section is withdrawable 
should the need arise. Along the top of each evaporator 
or cooler runs a long rising suction main, and both suction 
and liquid mains are connected to the top and bottom 
respectively of a large vertical liquid trap, so that the shell 
and tube coolers operate on the true flooded system, the 
liquid level being controlled by a float type regulating 
valve connected to the side of the trap, while the main 
suction to the machine-room is led away from the top. 

The efficiency of the plant may be gauged from the fact 
that we are assured that already, with an output of 4000 
tons per week, the consumption of electricity is only 
25 units per ton of ice. 








INSTITUTION OF MINING AND METALLURGY 


Tue Gold Medal of the Institution of Mining and Metallurgy, 
the highest distinction in its power to confer, has been awarded 
to Mr. John A. Agnew, M. Inst. M.M., in recognition of his 
services in the development of the mineral resources of the 
Empire, and to the mining industry. The following awards 
have also been made by the Council of the Institution :— 

““The Consolidated Gold Fields of South Africa, Ltd.,” 
Gold Medal and premium of forty guineas to Dr. William 
Richard Jones, Assoc. R.S8.M., M. Inst. M.M., for his researches 
on the incidence of “ Silicosis,’ and for his published papers 
on the subject. 

The ‘‘ William Frecheville ’ Students’ Prize of ten guineas 
to Mr, Douglas John Rogers, Assoc. R.S.M., B.Se., Stud. Inst. 
M.M., for his ‘* Notes on a Tunnel Driven at Stan Trg Mine, 
Yugoslavia.” 

Two grants from the Post-graduate Grants Fund of the 
Institution to enable the recipients to pursue their geological 
studies in Spain. 








A Gotr MeetING.—The spring meeting of the London Iron 
and Steel Exchange Golfing Society will be held at Moor Park 
Golf Club, Rickmansworth, on April 25th. A Medal Singles 
Competition under handicap will be played in the morning for 
the Exchange Challenge Cup and Souvenir, and a second prize 
will be presented by the Society. In the afternoon a Bogey 
Foursomes Competition under handicap wil: take place for the 
Challenge Cups and Souvenirs given by the Society. The Hon. 
Secretary is Mr. Frank Baxter, of Baxter Fell and Co., 36, 
Leadenhall-street, London, E.C.3. 

STANDARDISATION OF SMALL Rivets.—The British Standards 
Institution has received a request from the British Electrical 
and Allied Manufacturers’ Association to prepare a British 
Standard Specification for Small Rivets. In accordance with 
the usual practice of the Institution, the appropriate Divisional 
Council (or Industry Committee), in this case the Mechanical 
Industry Committee, has authorised the holding of a conference 
of all interests concerned to ascertain whether there is a consensus 
of opinion favourable to the work being undertaken and that 
it is to fulfil a generally recognised want. The conference will 
be held on April 25th, and should it be in favour of the work 
proceeding, then a Committee will at once be formed. Should, 
however, the conference not be in favour, no further action will 
be taken. Any further information regarding the proposed 
conference can be obtained by application to the Director of 
the B.S.1., 28, Victoria-street, S.W.1. 





The Franco Locomotive. 


THERE has been recently constructed by Les Ateliers 
Métallurgiques at Nivelles, and tested on the Belgian 
railways the very remarkable steam locomotive which 
is illustrated herewith. In its design the Franco Company 
has endeavoured to retain as far as possible the familiar 
details of locomotives, and to introduce no very novel 
principles. The object in view was to produce an engine 
suitable for use under normal conditions, but more econo- 
mical and more powerful than ordinary types. The loco- 





motive illustrated is intended for hauling heavy goods 


“Tee Encwweer’’ 


trains. It can develop 3000 H.P., and a tractive effort of 
about 37 tons. It weighs approximately 248 tons in 
running order, of which 163 tons are available for adhesion 
on ten axles. It is a “simple,” with eight 17in. 
by 25}in. cylinders, acting on 4ft. 6in. driving wheels. 
The maximum designed speed is about 40 m.p.h. 

The characteristic which at once strikes the eye is the 
double boiler with wedge-shaped fire-boxes. The two 
boxes are separated by a central water-wall, and are 
tired from the narrow ends. The gases from these boilers 
to the ends of the locomotive, where they enter feed-water 
heaters which have a good deal of similarity with ordinary 
locomotive boilers, particularly as regards the smoke-box. 
In the lower part of these feed heaters there are small 
tubes through which ‘part of the exhaust can be passed. 
The top of the feed heaters is well below the water level 
in the boiler, so that they are always full, the water level 
in them being at about the centre of their domes. The 
feed is pumped into the feed heaters, and is passed thence, 
when heated, to the boilers by the pipes shown. It will 
be noticed that the tops of the domes are connected with 
the steam space of the boiler. 

The three *‘ chassis ” of the locomotive are articulated 
together by joints composed of linkages and a central 
ball, which permit complete freedom of motion in the 
vertical as well as the horizontal plane, without allowing 
any longitudinal movement between the units. 








Fractional Horse-Power Geared 
Motor Units. 


THE comprehensive range of B.T.H. fractional horse- 
power motors has recently been still further extended by 
addition of a line of low-speed worm-geared motor 
as shown in the accompanying illustration. They 
in sizes ranging from } to 1 horse-power and 


the 
units, 
are made 














B.T.H. SMALL MOTOR UNIT 


for operation on D.C. or single-phase circuits, working 
at voltages between 100 and 250. The speed of the motor 
is 1425 r.p.m., but by means of the gears the final shaft 
may be made to run at a speed as low as 50 r.p.m. The 
motor may be a split-phase, repulsion start, or D.C. frac- 
tional horse-power machine, designed and built so that 
each is the true complement of the other. The gears, 
which are quiet and smooth in operation, are of the 
single-worm oil-immersed reduction type, and are en- 
closed in a close-grained grey iron oil-tight and dust 
proof casing, with a spacious oil reservoir and a drain plug 
‘to facilitate draining the oil and flushing the gear-box. 
An indicating gauge is also fitted to enable the correct 
oil level to be maintained. 


‘ERGINESE 


THE 


The worm shaft is composed of nickel alloy steel, and 
is fitted with a double-purpose ball bearing designed to 
take the full radial and thrust loads, while the end cap 
through which the worm shaft projects is provided with a 
packing gland to prevent oil leaking from the gear-box. 
The worm and shaft are integral and the worm runs in the 
oil bath. As the worm shaft is directly coupled to the 
rotor the use of a flange or flexible coupling is avoided. 
The phosphor bronze worm wheel is mounted on a ground 
steel shaft, which runs in phosphor bronze bearings, 
lubricated by Stauffer grease cups. Although the low- 
speed driving shaft normally projects on the right-hand 
side of the gear casing, when viewed from the gear end, 





if desired the machines may be supplied with the shaft 
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as represented by the Donetz, great difficulty is being 
experienced owing to the inability of the railways to deal 
with the transport of coal to the consuming centres, 
partly owing to the inefticiency of the railways and partly 
in consequence of the inadequate rolling stock at disposal 
or in its due circulation. 

In the iron and steel industry similar development ov} 
the production is announced as having taken place, and 
Soviet interests hope to be able to occupy the first position 
from the tonnage point of view among the leading coun- 
tries in Europe in the present year. The programme for 
1934 aims at an output of 10,000,000 tons of pig iron. 
9,800,000 tons of steel, and 6,600,000 tons of rolled pro 
ducts. Although very comprehensive from the stand 
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projecting at the left-hand side, or at both sides. By 
removing six hexagon-headed screws, the gear case can be 
removed to allow of inspection of the gears and bearings. 








Production Flow and Industrial 
Efficiency. 

‘*“PropuctTion Flow and its Relation to Industrial 
Efficiency *’ was the subject of a talk by Mr. A. P. Young, 
manager of the Rugby works of the British Thomson- 
Houston Company, Ltd., to members of the Liverpool 
Branch of the British Works Management Association. 

Most of our industrial problems, he said, could be 
resolved into the common problem of securing a steady 
reduction in the cost of manufacturing without impairing 
the quality factor. Dividing the cost of manufacture of 
an engineering product into its main components, one 
found that the value of the materials purchased from the 
outside sources was approximately 48 per cent., labour 
21 per cent., establishment charges 21 per cent., wastage 
4-5 per cent., and development 5-5 per cent. 

Management must pursue two great objectives :—(1) 
Simplicity of thought and action, involving as it does 
standardisation and continuous flow production ; and (2) 
elimination of waste at all stages on the process of move- 
ment and transformation in that part of the industrial 
circuit coming under its control. 

The type of management that he had in mind would 
have on its “control board”’ suitable instruments to 
record progress accurately :—-Monthly operating report 
giving the input and output of business, and a detailed 
segregation of all direct labour and indirect expense in the 
manufacturing departments ; a weekly report giving the 
distribution of direct and indirect labour; an accurate 
and speedy costing system ; a weekly report showing the 
bonus earnings and wages of all workpeople ; monthly 
wastage report; monthly accidents report; periodic 
statement recording the expenditure on sales, engineering, 
and research. 

“The cyclic nature of the production flow curve pro- 
duces many bad results,” he said. “‘ When efforts are 
made to expand rapidly the production flow to meet a 
rising and seasonal demand, new labour has to be absorbed 
and trained rapidly, and this process inevitably entails 
inefficient working, which is reflected in financial loss. 
Again, when the production flow is reduced, the disband- 
ing of groups of workers at a moment when they have just 
become skilled in the work for which they have been 
trained, creates a distressful human problem of primary 
magnitude, and, as a secondary effect, produces wastage 
by withdrawing from the unit of production manipulative 
skill and ability which the management will again require 
at a later date, when, most probably, that now being 
virtually scrapped is no longer available.” 

Any departure from the ideal of steady and continuous 
production over a reasonably prolonged period of time 
caused human distress, industrial inefficiency, and national 
wastage. 

The manufacture of a heavy engineering product was 
the very antithesis of mass production—for instance, a 
large turbo-generator set or a large high-voltage trans- 
former. He could recall numerous cases where, after 
planning the production to conform to the requirements of 
the customer, the completed machine all ready for despatch 
at a specified time had remained in the factory months 
subsequently, owing to the work on site preparatory to 
installation not having been done in conformity with the 
time schedule properly co-ordinated with the manufactur- 
ing plant. 








Russian Iron and Steel Production. 


APPARENTLY from the reports published in the Russian 
newspapers, the production of coal in the past twelve 
months has made considerable progress, and the average 
daily output is stated now to range between 240,000 tons 





and 250,000 tons. In the principal district of production, 


point of makers in other countries, it would appear from 
Soviet statistics for the March quarter this year that the 
plan is in a fair way of being realised. 

The production of pig iron in the pre-war period 
amounted to 4-22 million tons in 1913. [t was 5-09 million 
tons in 1930, 4-87 millions in 1931, 6-16 millions in 1932, 
and it rose further to 7-13 millions last year. Thus an 
addition of nearly three million tons would have to be 
made this year in order to fulfil the programme. In the 
case of steel ingots the figures were 4°25 million tons in 
1913, 5-72 millions in 1930, 5-32 millions in 1931, 5-85 
millions in 1932, and 6-83 millions last year; while the 
corresponding totals for rolled products were 3-51 millions, 
4-68, 4-16, 4-29, and 4-91 millions in the same years 
respectively. 

To attain a production of ten million tons of pig iron 
it would be necessary to turn out 27,400 tons on the 
average every day. According to the Moscow Izvestiya 
of April 6th, the average daily output of pig iron in the 
first quarter of 1934 amounted to 25,000 tons, and on the 
last two days in March the figures were even higher at 
28,000 tons and 28,500 tons respectively. 

In the case of steel the plan for 9-8 million tons would 
necessitate an average daily production of 26,800 tons. 
For the first three months the daily average is returned as 
having been 23,500 tons, although the daily output in the 
last ten days of March in every case was higher than these 
figures. The plan for 6-6 million tons of rolled products 
needs for its fulfilment a daily manufacture of 18,300 tons. 
The average for the March quarter was 16,800 tons daily, 
but there was only oné day in the last ten of that 
month when the actual production was 16,800 tons, all 
the other days having yielded higher figures and March 
3lst showed a maximum of 21,000 tons in the ten days. 

On the basis of the provisional figures for the first quarter 
of this year the total production of pig iron amounted to 
2,254,000 tons, that of steel to 2,116,000 tons, and that of 
rolled products to 1,513,000 tons. Should the production 
in the remaining nine months of the year remain on the 
level of those for the first quarter, it is calculated that the 
complete year would yield 9,000,000 tons of pig iron, 
8,500,000 tons of steel, and 6,100,000 tons of rolled pro- 
ducts. But it is estimated that the production in the 
March quarter will be surpassed in the other three quarters 
when new blast-furnaces, new open-hearth furnaces, and 
new rolling mills will be brought into operation, when the 
similar new plants which were first placed in activity last 
year are working more efficiently, and when the old plants 
have been improved. In these developments it is con- 
sidered that Soviet Russia will this year eclipse any of the 
countries in Europe, even surpassing Germany or France. 

Contrary to the pre-war period, when a certain quantity 
of iron and steel was exported in the form of joists and 
rails, there would at present appear to be no intention to 
endeavour to dispose of any iron and steel in external 
markets. For that matter the production seems to be 
needed for the development of inland industrial works, the 
railways and other means of communication, harbour 
works, &c., as well as for the extension of existing and the 
establishment of new cities. 








EvLecrricaL ENGINEERS’ Batit.—The Committee of Manage- 
ment of the Benevolent Fund of the Institution of Electrical 
Engineers reports that the Fund has benefited to the extent of 
£209 12s. 5d., this being the surplus available after defraying 
all the expenses of the ball held on February 9th last. The 
attendance was over 800. 

Mr. W. F. Forp.-—-The death occurred | at Shoreham, Sussex, 
on Thursday, April 12th, of Mr. . Ford, of Marconi’ s 
Wireless Telegraph Company, in his sixty- first year. Formerly 
an official of the General Post Office, Mr. Ford joined the 
Marconi Company in December, 1921, and went to Peru as 
assistant to Sir William Slingo, who was then administering 
the postal and telegraph services of that country under the 
Marconi Company’s contract. In January, 1925, Mr. Ford was 
appointed Administrator-General of the Peruvian Posts and 
Telegraphs, a post which he held until November, 1928, when 
he joined the Marconi Company’ 's staft of foreign representatives 
with the special title of ‘* Foreign Director” for South America. 
He was in Peru until early this year—following a short period 
at home last summer—when ill-health necessitated his return 
to this country for an operation in February, from which he 





never completely recovered. 
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Some Power Plant Erection 
Problems.* 
By H. C. YOUNG, M.I. Mech. E. 


Ir is an axiom that much time and expense in erection 
work can be saved by careful arrangements made before 
despatch. Where practicable, all parts should be assembled 
completely, and every part should have an item number 
painted on it to correspond with an assembly drawing 
on which all the item numbers appear. A set of lists 
should be made out giving item numbers, titles, and 
quantities for practically every part required on the job, 
copies of all such lists being supplied to the erector. 
Every packing case should be accompanied by a list enume- 
rating the item numbers contained in it, such item numbers 
being, where possible, marked on the outside of the case, 
and finally care should be exercised in planning a produc- 
tion programme so that the goods may be received on 
site in the order in which they are required. 

A further use of such lists is in helping to ensure that 
every requisite item is despatched, as it is essential that, 
upon receipt of a machine on site, it should never be 
found that some essential part has been left behind, and 
particularly so when the site is hundreds of miles distant 
from the factory of origin. 

Where heavy or special parts are to be dealt with, care- 
ful investigations and arrangements are generally neces- 
sary, as the local workmen and their superintendents may 
not know the proper manner in which such parts ought 
to be handled. This applies particularly to completely 
wound alternators, which are not only very heavy but 
require skill in slinging. 

Care in selecting the road between the dock side and the 
site is always necessary, to avoid awkward breakdowns on 
the way, and to obtain proper access to the power station 
it is frequently necessary to build a road track of railway 
sleepers. 

Proper slings well protected with grease and properly 
coiled should be shipped with heavy parts, and to allow 
for difficult conditions and rough usage unavoidable with 
native labour, an ample factor of safety of at least six 
is recommended, 

ARKANGEMENTS ON SITE. 

Work on site will be under the charge of a chief engineer 
who should be fully informed as to the limitations of the 
contractual obligations entered into by his firm, especially 
regarding dates for completion, and any conditions as 
to penalty or bonus depending thereon. When such con- 
ditions apply, the engineer should be particularly careful 
to advise his principals should the work of erection be 
improperly delayed by causes outside his control and for 
which the purchaser is responsible. 

At the commencement of erection of a large inclusive 
power plant, the organisation of a properly trained staff 
with the requisite labour is necessary. This labour 
must usually be local, for both economical and political 
reasons, and generally a period of partial training must be 
fac 

The staff should include competent and sectional charge 
engineers, a storekeeper acquainted with tools, equipment, 
and plant details, and also an accountant to deal with 
monetary matters, the services of the accountant being 
particularly useful in countries where the rate of exchange 
is subject to constant fluctuation. 

A graphical. programme of work, as shown in Fig. 1, is 
of vital necessity. This programme must be kept up to 
date, and should show at a glance the progress made and 
where work is lagging behind the set schedule. 

The programme should also show all material required, 
with its date of shipment and receipt on site, and should 
be so designed as to avoid all risk of any vital component 
of the plant having been overlooked. 

The work of erection should be planned to ensure uni- 
form progress, the labour gangs under proper supervision 
being scheduled to work between given points. In addi- 
tion, a small handy gang of semi-skilled workers should 
be available to help in any section of the work requiring 
a spasm of concentrated effort. 

FOUNDATIONS. 

As the suitability of foundations involves considera- 
tions depending upon the conditions on the site, and as 
their construction involves builders’ work, the responsi- 
bility for foundations must rest with the purchaser. 

Foundation blocks for turbo-alternators are liable to be 
somewhat complex structures, on account of the openings 
required for alternator cooling air ducts and for certain 
plant auxiliaries, so that for large sets much labour 
may be saved by constructing a scale model which can 
be sectionalised and made to show clearly the positions 
of the steelwork that must be incorporated to support the 
machinery. 

The more usual method of constructing a foundation is by 
suspending the steelwork from wood joists, which in turn 
are supported by a shuttering. To allow proper levelling 
of the steelwork, it is supported by temporary hangers, 
and as the concrete is poured, great care must be taken to 
ensure that the steelwork is not thrown out of level by 
distortion of the shuttering. 

Correct level of foundation steelwork is more easily 
maintained by supporting it from a light steel structure, 
preferably Bro rather than bolted, and round which 
the usual wood shuttering is placed. The additional 
cost of this method of construction is usually well repaid 
by the avoidance of trouble during the progress of erection. 

A small but important point is to see that the steelwork 
is left unpainted, in order to ensure a bond with the 
concrete. 

When pouring of concrete in foundations for heavy 
machinery is commenced, the work should be continuous 
until completed, in order to avoid all possibility of the 
development of cracks. 


TURBO-ALTERNATORS. 


Steam turbines and their alternators are generally erected 
on machined packing pieces, which constitute a solid direct 
connection between the steelwork of the foundation block 
and the sole plates of the machines themselves. 
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If the shafts are lined out to be truly level, the fact that 
each shaft has a definite deflection means that the coupling 
faces will not be truly parallel with one another, and con- 
sequently fluctuating stresses will occur in the coupling 
bolts when the machine is running. A better method is 
to set the shaft of one of the rotors truly level (usually in 
such sets the L.P. turbine rotor is found most convenient), 
and tilt the outer ends of the remaining shafts of the set 
so that the two half couplings in each pair have their 
faces parallel with each other, this being done independ- 
ently of whether the couplings are of the fixed or flexible 
types. 

In placing the rotor in position within the stator, 
because of the great weight, great length, and small 
diameter of the rotor in all modern high-speed turbo- 
alternators, considerable difficulty would be encountered 
in the absence of proper tackle for the job. 

A method of doing this work that is generally found 
satisfactory is by clamping a trolley on the end of the rotor 
shaft that is threaded into the stator, the rotor then 





apparatus should be tested and logged for insulation resist 
ance a reasonable time before the general start so that any 
necessary drying out can be attended to. 

In small and low-voltage apparatus, the necessary dry- 

heat can generally be obtained from banks of elec- 

trical radiator heating units arranged round the apparatus. 

Turbo type alternators are generally most conveniently 
dried out by running the generator at partial or full speed 
with the windings short circuited, when internal heat will 
be generated by wattless current in the windings. By 
closing the fresh air dampers and shutting off the cooling 
water supply of the closed air circuit ventilation system, 
the above heating effect can be augmented, with the added 
advantage of more even temperature distribution through- 
out the machine, it being remembered that the inner wind- 
ings are liable to reach higher temperatures than are 
attained by the outer windings, which are more easy of 
access for temperature measurement. 

Once the drying-out process has started, it should pre- 
ferably be continued until completed, frequent measure- 
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riding through the stator on the wheels of the trolley. 

The outboard bearing is placed on the opposite end of the 
rotor shaft, in the first place, to act as a balancing weight, 

and so enable a sling to be placed nearer to the end of the 
rotor, and, in the second place, to receive rollers which 
will take the weight and allow the sling to be transferred 
to the opposite end of the rotor for placing it in its final 
position. 

Dryinc Out ELECTRICAL APPARATUS. 

As the insulation of electrical apparatus is liable to 
absorb moisture from the atmosphere, and particularly 
so during long sea voyages or while standing on site for 
considerable periods before starting up, it is frequently 
necessary for the apparatus to be dried out before being 
put into service. 

Heat must be applied, which can be done in one of 
several ways, and progress in evaporation of excess mois- 
ture, as ascertained by measurement of the insulation 
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resistance, should be plotted as shown in the typical 
curves shown in Fig. 2 

As the temperature is increased, the insulation resist- 
ance falls. When the temperature has attained the correct 
level, generally, 90 deg. Cent., which must on no account 
be exceeded, it must be maintained as nearly as possible 
at this level for the necessary period, which may be two 
or three days, or even more, until the insulation resistance 
begins to rise, and after a definite insulation resistance has 
been obtained with the apparatus hot, the windings may be 
allowed to cool, when a still further increase in insulation 
resistance will be shown. At this stage full voltage can 
be applied, and after the necessary adjustments, such 
as phasing, &c., have been made, the apparatus will be 
ready for service. 

Low-voltage apparatus, if carefully protected during 
transport and erection, can generally be put into service, 
and under continuous load will dry itself without the 
insulation resistance being lowered to an unsafe extent. 
Nevertheless, to avoid all risk of delay being caused at 
the starting of the whole plant by the breakdown, say, of 
some low-voltage but essential motor that may have 





absorbed excessive moisture, all low-voltage electrical 





ments of temperature and insulation resistance and skilled 
supervision during the entire period being of vital import- 
ance. 

Transformers even of the largest sizes are now frequently 
dried out by the manufacturers before despatch and are 
shipped to remote parts of the world complete with oil, 
so as to preclude absorption of moisture. 

When drying out on site is necessary, various methods 
can be employed, including the following :-— 


(1) Heating the oil in the tank electrically by resist- 
ance grids symmetrically placed between the transformer 
and the bottom and sides of the tank. 

(2) Heating the oil externally by electrical resistances 
or by a suitable steam heater, and circulating the oil 
through the transformer by means of a pump. 

(3) Short circuiting either the high or low-voltage 
windings, and passing a low-voltage alternating current 
through the winding that is not short circuited. 


When drying out transformers on site, the method 
adopted should be such as to dry out both the windings 
and the oil, and the work is facilitated by drying them 
conjointly. A centrifugal separator kept in constant 
employment during the drying process removes any 
sludge that may be formed in the oil, and also assists to 
a very large extent in removing moisture from the oil. 

Of the above methods, No. | is the simplest, and requires 
only that the grids should be so placed as to obtain as even 
a distribution of heat as possible. 

Method No. 2 is probably the best, apart from the com- 
plication of a temporary oil circulating pump. It is usual 
to keep the oil below a maximum temperature of 105 deg. 
Cent., and as no part of the windings can exceed the tem- 
perature of the oil, this method gives the important advan- 
tage that there can be no hot spots in the transformer 
windings. 

Method No. 3 is not recommended on account of the 
risk that excessive temperatures may be caused internally. 
while the external windings remain relatively cool. This 
method should be employed only with great care and only 
under adequately skilled supervision. 

With all three methods excessive radiation may be 
prevented by lagging the transformer case, and in all 
instances the procedure as to plotting of insulation 
measurements, and constant supervision referred to pre- 
viously must be followed. 


Steam PIPEs. 


The increasing use of higher steam pressures and tem- 
peratures entails increased demands on both designer and 
erector if steam-tight joints are to be maintained. 

Besides, the decrease in strength of materials when 
subjected to high temperatures and pressure, there is to 
be contended with the further difficulty that when stressed 
at high temperatures all materials continually extend or 
ee creep.” 

The effect of creep in bolts is that the stress in the bolts 
falls fairly rapidly during the first part of their service, 
then falls more slowly, and ultimately a condition is reached 
where the bolt load is equal to the steam thrust load and 
the joint will leak. Any higher initial stress in the bolt 
will have little effect on the life of the joint, as it will merely 
result in acceleration of the initial creep. 

It therefore becomes important when erecting a steam 
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pipe to strain each bolt in a joint to a definite initial stress 
so as to provide a suitable joint pressure on the faces. In 
calculating this stress value the effect of proportional 
strain of the pipe flanges must be considered. As the alloy 
bolts employed have, when cold, an ultimate strength in 
the neighbourhood of 70 tons per square inch, it follows 
that more effort is required to ensure the necessary strain 
than with bolts of mild steel. The correct strain can only 
be obtained if the ends of the bolts are faced or pointed, 
and a micrometer measurement taken before and after 
tightening. This method has the further advantage that 
there is no need for any following up. Bolts of nickel- 
chrome-molybdenum steel up to i}in. diameter can be 
strained with an ordinary long-handled spanner, but for 
bolts above this size heating becomes necessary. To 
enable this to be done a hole is usually drilled through the 
centre of the bolt, as shown in Fig. 3, and the heating 
carried out by the use either of an oxy-acetylene flame 
or an electrical heating element. In cases where smaller 
bolts are in such a position that a long-handled spanner 
cannot be used, they can be heated by directing an oxy- 
acetylene flame on to one end, as shown in Fig. 3. 

As there is now a tendency towards the use of welded 
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joints in steam pipes, attention may be called to the facts 
that steam pipes are often placed where they are not easy 
of access, so that welding may be very difficult, and also 
that trouble may arise from distortion that is liable to be 
caused by the application of welding heat. 

The erection engineer is often called upon to decide in 
steam pipes the allowance to be made for expansion, and 
it is of importance that this factor should be properly con- 
sidered in measuring for any closing template pipes. 

It is usual to design pipework with certain lengths 
shorter than required, so that the pipes are strained when 
cold. This results in a reduction of stress when live steam 
is passed through the pipes. There is a varied opinion 
as to the best practice, some favour leaving all the cal- 
culated expansion to be taken up by strain when cold, 
while others allow for only half this value. Each case 
should be judged on its merits. In the case of a steam 
pipe which is likely to be under temperature for most of 
its serviceable life, it would seem desirable to allow the 
whole of the expansion to be strained when cold, whereas 
for pipes in intermittent service, only half this value should 
be allowed. 

Another matter that is frequently left for the attention 
of the erection engineer is the provision of drainage at 
suitable points in the steam piping. Adequate drainage 
is very necessary in order to prevent trouble with the steam 
joints and also in the turbine plant. A further considera- 
tion affecting drainage is that frequently considerable 
quantities of condensate can wastefully be blown away. 
Such waste should be carefully avoided by arranging the 
drainage so that all uncontaminated condensate is re- 
covered. Failure in this respect may result in such over- 
loading of the evaporators (which are nearly always 
included in high-pressure steam plants to make up for 
loss in feed water) that sufficient make-up feed cannot be 
produced. 


Dynamic BALANCING. 


All heavy rotors intended to revolve at high speeds 
should be balanced dynamically, in order that the effect 
of any out-of-balance couple that may exist can be 
eliminated. 

When such rotors are despatched in a completed state 
they are customarily balanced before despatch, but as in 
some instances final assembly of the wheels on the shaft 
is done on site, the task of dynamic balancing must also 
be done on site, and thus becomes a problem of erection. 
Balancing on site is also advisable in the case of turbine 
rotors after they have been rebladed. A notable difference 
between electrical generator and turbine rotors is that while 
the former are relatively accessible immediately they are 
stopped, each rotor of the turbine is enclosed within its 
steam cylinder. Generator rotors can therefore be 
balanced dynamically by a series of full-speed runs with 
trial weights fixed in different positions, but for turbine 
rotors other methods become necessary. 

One method of dealing with the problem of dynamic 
balancing is to mount the rotor in two bearing pedestals, 
either of which can be supported flexibly, while the other 
is secured firmly. Ample bearing lubrication is necessary, 
constant flow of oil throughout the trials being advisable, 
and the connections to the bearings, of course, being flexible. 

The rotor is connected to a motor by a clutch, such that 
at a predetermined speed, varying from 100 to 500 r.p.m., 
the clutch can be slipped. The rotor is then allowed to 
coast to rest, during which process a critical speed of the 
flexible pedestal support will be experienced. Where a 
distinct shake occurs, this can be measured conveniently 
by observing the movement of a Starret or similar dial 
indicator. Although quite satisfactory results can be got 
in this manner by a trained observer, the indicator is 
sometimes illuminated by a flashing Neon light with the 
object of securing greater accuracy in the readings. 

A series of tria] runs is then made with a trial weight, 
usually about 2 oz. per ton attached at each of, say, eight 
equidistant points round the circumference at the end of 





the rotor carried by the flexibly supported bearing, and 
at the same speed during each of the coasting runs the 
Starrett indicator pointer is noted, and plotted, as in 
Fig. 4, where the heavy part is represented by position H 
and the light part, which should be at 180 deg., by position 
L. A further series of trial runs is then made with the 
weight placed in position 2, but in each run with the 
mass of the weight adjusted until the indicator pointer 
is free from shake at the critical speed of the flexible 
support. 

A similar process must then be carried out at the 
opposite end of the rotor and with the flexibly supported 





| Position on Wheel 
| F 


Position 


nF 
Constant Weight 
Varying Position 


Movement at Elastic Bearing 
at Critical Speed 


2 Constant Position 
© .—__ Varying Weight 
oe, Final Weight 


1 2 3 ¢ 5 6 7 8 1 
Position on Rotor Wheel 











“Tre Encineen” 


Fic. 4 


bearing pedestal changed over, and the final weights to be 
added at each end of the rotor can then be calculated. 

While two weights at each end of the rotor—that is, 
four weights in all—might be added, it is customary to 
find the vector sum of each combination and replace 
each pair by single weights. The final balancing adjust- 
ment is usually made by scraping the wheels on the heavy 
side. The rotor will then be in perfect balance, both 
statically and dynamically at all speeds. 


Frest Starting Up. 


In first starting up a complete new power station many 
things require careful consideration and arrangement. 
In raising steam for the first time after the refractory 
settings in the boiler have been dried out, it is good 
practice to raise the pressure slowly by daily amounts 
not exceeding, say, 100 lb. per square inch, during which 
process adjustment of the high and low water alarm gear, 
&c., can be made. Such an initial period allows the strain 
on the various parts of the plant to be taken up gradually, 
and also provides a suitable time for attention to any 
steam leakages and drainage problems. 

Before steam can be raised a boiler must be filled, and 
as even slight scale formation in the boiler and superheater 
tubes is liable, at high pressures, to produce destructive 
effects, and as untreated water suitable for use in boilers 
is seldom available, the best way of obtaining the neces- 
sary supply is by distillation from the evaporators. Steam 
should be supplied to the evaporators from a small trans- 
portable boiler, and the vapour from the evaporators con- 
densed in the main condenser, the circulating and extrac- 
tion pumps of the latter being supplied with electrical 
power from some external source of supply. 

If a separate transportable boiler is not available, one 
of the main boilers may be filled with town’s water, steam 
being generated at as low a pressure as possible in order 
that a higher boiler water concentration than normal 
can be temporarily tolerated. The steam thus generated 
would be fed to the evaporator and the distillate there- 
from passed to the main condenser, as stated in the 
previous paragraph. 

Where electrical energy is not available from any out- 
side source, sufficient steam must be generated by the 
above means to supply the house turbine, it being noted 
that as the lightly loaded condenser auxiliaries, with 
possibly an induced draught fan for the boiler, will con- 
stitute only a partial load, the boiler can still be operated 
at only low pressure. 

Even assuming that the temporary steam pressure does 
not exceed 100 lb. per square inch, the boiler water con- 
centration should still be kept below 500 grains per gallon, 
and at the commencement frequent blowing down will 
be necessary. 

As distillate is made and therefore the feed water con- 
centration decreases, the rate of boiler water concentra- 
tion also decreases, and sometimes town water is available 
low enough in initial concentration to require only normal 
blowing down. 

The boiler used for starting purposes must, of course, be 
closely inspected after its use as a starting boiler and 
scale removed, as scale even 4|g,in. thick has an injurious 
effect on high-pressure boilers. 

To obtain starting distillate may take one or two weeks 
and consequently erection work on the parts of the 
equipment required for this service should be advanced 
so that a commencement of the manufacture of distillate 
can be made before the remainder of the plant is ready 
for service. 

CONDENSING PLANT. 


The maintenance of the highest possible vacuum in 
condensing plant is of the highest mmportance, as lin. 
difference in vacuum affects the steam consumption of 
the turbine by 5 to 6 per cent. The causes of condensing 
plant troubles are not hard to diagnose, although correc- 
tion is sometimes difficult. 

In well-designed surface condensing plant for high 
vacuum, the temperature of the steam at the condenser 
inlet should be not more than 20 deg. to 25 deg. Fah. 
above the inlet temperature of the cooling water under 
normal load conditions. Deterioration of vacuum is 
usually due to one or more of the following causes :— 

(a) Insufficient cooling water quantity. 

(6) Condenser tube surface fouled on the water side. 
(c) Condenser tube surface fouled on the steam side. 
(d) Excessive air leakage into vacuum space. 


Arr LEAKAGE. 


The criterion of excessive air leakage is, in general, 
excessive temperature differences between the outlet 





cooling water temperature and the exhaust steam, and 
between the condensate and exhaust steam. 

In the case of condensers having steam admission, 
practically for the whole outer circumference of the 
assembly of tubes, the air is at the same density as the 
exhaust steam and the partial air pressure therefore very 
small, and it is only when the flow approaches the air pump 
suction that the partial air pressure is of moment, but the 
corresponding condensate temperature is difficult to 
measure as, falling from the centre of the condenser to the 
bottom, it mixes with the steam and is reheated. 

Where air leakage is suspected, it is not a very difficult 
matter with present-day air ejectors to measure with 
reasonable accuracy the amount of air discharge from the 
ejectors by use of a diaphragm. With reciprocating air 
pumps, however, the matter is not so easy, and for any 
reasonable accuracy it is necessary to discharge the air 
into a settling tank, after which a measuring orifive may 
be used. 

A close approximation can, however, be obtained by 
letting different known quantities of air into the con- 
denser, and noting the time taken for the vacuum to drop, 
say, lin. Hg. after the air pump has been stopped or 
isolated from the condenser. The measurement of a 
quantity of air through a measuring nozzle into a con- 
denser is easy, since the flow is above the critical value, viz. 
Ps. : , ; : 

P is less than 0-57, and all that is required is a measure- 
ment of the barometric pressure and temperature, the area 
of the nozzle being known. 

With different sizes of nozzles, admitting air to the 
condenser (the turbine being on load), a series of drops 
in vacuum plotted against time can be obtained, and from 
the data obtained a calculation of the unknown air quan- 
tity representing the air discharge from the plant plus 
the known amount is plotted against time, and the 
plotting of the curve gives the upper limit of the air 
leakage. ; 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


DRAIN PIPES AND FITTINGS. 


Nos. 65, 539, and 540. The British Standards Institution 
has just issued three new Specifications covering Salt- 
glazed Ware Pipes, Salt-glazed Glass Enamelled Fire-clay 
Pipes, and Standard Designs of a comprehensive series of 
Drain-ware Fittings. That for Salt-glazed Ware Pipes 
is a revision of the 1914 edition and retains its numbor—65. 
That for Salt-glazed Glass Enamelled Fire-clay Pipes is a 
newcomer, and provides for the type of fire-clay pipe 
manufactured in Scotland. 

These two Specifications are primarily for straight 
pipes, but they also include the quality requirements for 
the respective types of drain fittings which form the 
subject of the third Specification dealing with designs and 
dimensions only. 9 

The preparation of the latter presented a formidable 
task, one of the chief problems confronting the Committee 
being the multiplicity of designs which were found to 
exist in the case of practically all types of fittings. On 
reviewing the situation, it was decided to base the dimen- 
sions as far as practicable on existing practice, as ascer- 
tained from questionnaires circulated to the industry. 
The standard designs have been drawn up having strict 
regard to economy and efficiency. It is realised that old 
patterns will in certain cases have to be scrapped to meet 
the new requirements, but’ the industry is willing to do 
this in the common interest of all concerned. 


SCREW LAMP CAPS AND LAMPHOLDERS. 


No. 98—1934. For many years the International 
Electrotechnical Commission has been endeavouring to 
secure agreement with regard to the dimensions of the 
Edison-type screw lamp caps and holders, and in this work 
the British Standards Institution has taken an active part. | 
A large measure of international agreement has now been 
reached, and is embodied in this specification, which, 
whilst nominally a revision of the 1919 edition of B.S.S. 
No. 98, is really entirely new. The old edition dealt only 
with the Goliath size, whereas the new edition deals with 
the Goliath, Medium, Small, and Miniature sizes. Further- 
more, it goes into much greater detail than the old, both 
as regards screw-thread dimensions and general con- 
structional features. An important clause in the speci- 
fication requires that all Goliath and Medium lamp- 
holders shall be so constructed that it is impossible to touch 
the lamp cap or any live metal when inserting or removing 
a lamp. This has been a Home Office requirement for 
some years, but up to the present there has been no 
standard test to ensure compliance with the require- 
ment. Such a test is given in the new B.S. Specification. 
The question of gauging is also fully deal with. 








EXTENSIONS AT THE BrimspowN “B” Power Station. 
We are informed by Nortons (Tividale) Ltd., of Tividale, 
Tipton, Staffs., that as sub-contractors to Combustion Steam 
Generator Ltd. in connection with the extensions to the 
Brimsdown “ B” power station, they carried out the contracts 
for the design, construction and erection of the structural 
steelwork for the buildings, bunkers, ladders, galleries, open 
steel flooring, boiler supporting structures, &c., for Combustion 
Steam Generator Ltd., and for other sub-contractors to them. 


Ex-Stemens MEn’s SmMokeR.—Thé spirit of good fellowship 
pervaded the atmosphere of the fifth annual smoking concert 
of the Association of Ex-Siemens Men held on Friday, April 
13th, at Gatti’s Restaurant, London. Mr. R. W. Whitley 
presided, and the occasion was made one for a presentation to 
Mr. J. Snow Huddlestone, of a silver rose bowl, vases, and a 

int tankard suitably inscribed, in recognition of his services as 
Honosacy Secretary. The presentation was made by Mr. P. C. 
Pope, who, in felicitous and humorous terms, unctuated with 
reminiscences of the old days, tendered the gifts to ‘‘ Huddy, 
who was equally happy in his remarks in acknowledgment. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Steel Trade Prospects. 


It is almost too much to hope that peace will 
descend upon the British iron and steel trades after the 
National Federation of Iron and Steel Manufacturers has 
considered the proposed draft constitution for a second 
time. Writing before the event, there is little doubt that 
the new draft will be accepted. Then will follow the more 
difficult task of bringing about agreement upon scheme 

B,” the provisions of which are likely to be discussed 
piecemeal over a considerable period. The adoption of 
the constitution, however, will be a step in the direction of 
more settled conditions in the iron and steel markets. 
There is no doubt that the uncertainty regarding the steel 
makers’ proposals has had a disturbing effect upon business. 
and it is to be hoped that any further discussions amongst 
the steel makers and other branches of the iron and steel 
trades will do nothing to check the revival of business which 
is in progress. The outlook for the remainder of this year 
is definitely favourable, and even the export market seems 
likely to develop upon satisfactory lines, although expan- 
sion in this direction must necessarily be slow. Railways 
all over the world appear to be bringing their systems up 
to date, and it is interesting to note that the Argentine 
Government has undertaken a scheme of public works 
which, including the modernisation of the railways, is to 
cost a hundred and forty million dollars. The Persian 
Government is reported to be contemplating the purchase 
of 5000 tons of rails and accessories, and the Western 
Australian railways also are expected to enter upon a 
scheme of modernisation and development. There is no 
doubt that there will be competition between Continental, 
American, and British firms for a share in these orders, 
but so far as rails are concerned the makers in all the 
principal producing countries are included in the Inter- 
national Rail Makers’ Association, so that the orders are 
placed by agreement. This, of course, prevents the cut- 
throat competition noticeable in some other departments 
of the market. Another promising feature is that engi- 
neering concerns report a large enquiry for plant of 
various descriptions on home and overseas account. 


Our Imports and Exports. 


A satisfactory feature of the Board of Trade 
Returns for March is that they show an increase in 
exports, although the tonnage of imports has also increased. 
The exports of iron, steel, and manufactures thereof 
amounted to 171,469 tons, compared with 141,992 tons 
in February. For the first three months of this year the 
figures were 477,034 tons, compared with 439,237 tons for 
the corresponding period of 1933. The imports of iron 
and steel in March declined to 121.555 tons, compared 
with 123,271 tons in February ; but for the three months 
ending March 3lst the figures were 364,849 tons, com- 
pared with 244,460 tons for the first quarter of 1933. Of 
the imports, the largest supplier in March was Belgium, 
with 51,934 tons, Germany being next with 15,642 tons, 
and France third with 13,939 tons. It is interesting to note 
that British India followed with 12,347 tons, the imports 
from other British countries being 9880 tons. Turning to 
exports, our best customer in March was India, which took 
17,643 tons ; South Africa being second with 15,976 tons ; 
Australia third with 12,294 tons; and then Holland with 


11,185 tons. Soviet Russia took 1695 tons; Canada, 
7474 tons; Denmark, 7959 tons; and the Argentine, 
5521 tons. The imports of pig iron in March were 7006 


tons, of which India sent 6009 tons, the total imports in 
February being 8391 tons. There was an increase in the 
imports of ferro alloys from 2985 tons in February to 3715 
tons last month. A sharp decline occurred in March in 
the quantities of blooms, billets, and slabs imported, from 
34,859 tons in February to 26,941 tons. Belgium was the 
largest supplier with 10,991 tons; France coming second 
with 6279 tons. On the other hand, the imports of sheet 
bars rose from 7562 tons to 12,867 tons in March, although 
of these 6337 tons came from British countries. The 
total of bars, angles, and sections imported showed little 
difference compared with the previous month, the totals 
being 26,663 tons for February and 26,403 tons for March. 
The figures for girders, beams, and joists, however, rose 
from 7685 tons to 8732 tons in March; but, on the other 
hand, imports of hoop and strip declined sharply from 
14,983 tons in February to 9510 tons in March. Amongst 
the exports pig iron increased from 6564 tons in February 
to 9888 tons in March, whilst the exports of general steel 
descriptions were 10,156 tons for March, compared with 
8534 tons in February. Exports of plates not under tin. 
thick also increased to 16,744 tons in March, compared 
with 9894 tons in the previous month. Exports of rail- 
way material also were higher at 8491 tons, against 6537 
tons in February. 


Machinery Exports. 


There was an increase in the value of machinery 
exported in March to £2,486,219, compared with £2,134,370 
in the previous month. Water-tube boilers to the value 
of £101,751 were exported, and of this total Japan took 
£25,512; British India, £5839; and other British 
countries, £9617. The value of the exports of cranes, 
hoists, and other lifting machinery in March was £83,875, 
the best customer being South Africa with £21,951, 
British India taking £14,270. Machine tools for metal 
working were exported to the value of £105,077, Soviet 
Russia being the largest individual buyer at £33,576, 
whilst Indian purchases were valued at £36,240. The 
exports of oil engines (including Diesel) were valued at 
£130,631, whilst steam turbines valued at £9576 were 
sent abroad. Textile machinery showed an increase over 
the exports of the corresponding month for the past two 
years, and totalled £529,643, India’s share being £153,210. 
The other principal buyers were: Canada, £40,248 ; 
Germany, £32,946; France, £20,816, and China, £19,176. 





Iron and Steel Production. 


The National Federation of Iron and Steel 
Manufacturers, in its monthly report, states that there 
were ninety-five furnaces in blast at the end of March, an 
increase of five since the beginning of the month, six 
furnaces having gone into blast and one having ceased 
operations. Although the report does not give details, one 
furnace was put into blast at each of the following works : 
—The Consett Iron Company, Lid., Consett, Co. Durham ; 
the Cargo Fleet Iron Company, Ltd., Middlesbrough ; 
Gjers, Mills and Co., Ltd., Middlesbrough; William 
Dixon, Ltd., Glasgow ; the Workington branch of United 
Steel Companies, Ltd.; and Dorman, Long and Co., Ltd., 
Middlesbrough. The furnace blown out was at the Ear! 
of Dudley’s Round Oak Works, Ltd., Brierley Hill, Staffs. 
Production of pig iron in March amounted to 503,600 tons, 
compared with 414,400 tons in February and 332,200 tons 
in March, 1933. The production included 127,100 tons of 
hematite, 253,300 tons of basic, 105,600 tons of foundry, 
and 7000 tons of forge pigiron. The output of steel ingots 
and castings amounted to 829,700 tons, compared with 
707,500 tons in February and 577,700 tons in March, 1933. 


The Pig Iron Market. 


So far as big contracts are concerned, this 
market is passing through one of those between-season 
periods when buying is chiefly to meet current needs. 
Most of the important consumers are content to specify 
against their running contracts, which, in many cases, 
cover their requirements until the end of June. In a 
few instances, however, contracts will run out earlier 
and some revival of buying on a larger scale may be 
expected during May. On the North-East Coast the 
latest wages ascertainment has disclosed a satisfactory 
advance of ls. 7d. in the realised price of Cleveland iron 
to 53s. 114d. An increase in the quotations occurred 
in the middle of February, but this only partly affected 
the realised price, as it included deliveries made against 
contracts entered into at the old rate. When these engage- 
ments are worked off a further rise in the price may be 
expected. Business in Cleveland iron lately has been on 
a good scale, although most of the orders have been on 
the small side. Rather more export business has been 
stirring, but it has been confined to small tonnages, and 
the total has not been large. Business with the Scottish 
light castings foundries has been fairly active, but there 
is some speculation as to the effect the phosphoric iron 
which is now being produced in Scotland will have upon 
the demand for Cleveland. Midland pig iron producers 
have transacted rather more business lately with the 
light castings industry, and the demand from this quarter 
seems to be developing satisfactorily. The heavy engineer- 
ing trades in the Midlands and in Lancashire also have 
taken larger deliveries. One of the best features of the 
iron trade in this district is the recent increase in the 
demand for forge qualities, although this improvement is 
only relative. The Scottish market for pig iron continues to 
expand, and lately a heavier business has been transacted 
with the Lancashire textile machinery makers. William 
Dixon, Ltd., have started a third furnace on hematite 
at their Govan works, and this brings the number working 
in Scotland to fifteen. Generally speaking, the demand 
for hematite is moderately satisfactory. In some districts 
the makers are still carrying stocks, but these are not of 
the embarrassing proportions of, say, six months ago. 
The steel works in the Midlands, Sheffield, and Scotland 
are taking good deliveries, but are not placing many new 
orders at the moment. In a number of cases, however, 
contracts are approaching their conclusion, and fresh 
buying is expected to develop within the next few weeks. 


The Midlands and South Wales. 


The market for iron and steel in the Midlands 
has settled down after the holidays, and in most depart- 
ments there is promise of active employment during the 
second quarter. Although the Midland re-rollers are 
not so busy as in the early part of the year, they have 
somewhat improved their position lately. The official 
quotation of £8 12s., less a rebate of 2s. 6d. on certain 
terms, seems to have checked business in more than one 
direction, and most of the recent bookings have been of 
ferro-concrete quality at £7 10s. Unassociated works 
have secured some attractive business for small bars 
at about £7 17s. 6d. Export orders have been keenly 
competed for at £7 5s. to £7 10s. f.o.b. Continental sellers 
of strip, who seem to be as well off as regards work in 
hand as the British makers, have become rather firmer 
in their ideas of price; but even so their quotations, 
including the duty, are well below the home makers’ 
price of £9 1s. for 4-ton lots. The position in the sheet 
department has strengthened owing to an improvement 
in the home demand for the thicker gauges of black sheets. 
Export business in this material continues disappointing, 
and at the moment there seems little prospect of a revival. 
An encouraging development has been a distinct broaden- 
ing in the demand for joists and sections, owing to more 
active buying by constructional engineers. Since Easter 
comparatively few transactions in Continental steel 
have been entered into by Midland buyers. There seems 
to be a slight tendency for foreign prices to strengthen, 
possibly owing to old contracts held by merchants being 
gradually worked off. Transactions in steel supplies for 
the collieries have been more numerous since Easter, 
and one or two attractive contracts have been entered 
into. A fair amount of business has been done in arches 
and rails. Light section arches are quoted at £7 15s., 
including the usual accessories, and heavy section arches 
at £8 15s. Roofing bars, 5in., are sold at £6 10s. to 
£6 12s. 6d. In South Wales the tone of the market keeps 
steady, although some disappointment is felt at the failure 

of the normal spring]demand for tinplates to develop. 








Export quotations are 


Scotland and the North. 


Although business in some branches of the 
Scottish steel trade has shown signs of falling off during 
the past few weeks, there has been no relaxation in activity 
at the works. A quiet but steady movement towards 
reorganisation is also apparent, the most recent announce- 
ment being that the Vulean Tube Works, of Stewarts 
and Lloyds, Ltd., near Motherwell, are to be closed, and 
the plant and movable buildings are to be taken to 
Langloan, where they will be re-erected and will form part 
of the British Tube Works of the same firm. The tube 
works in Scotland are not badly off for orders, and the 
demand looks like increasing. The call is chiefly for the 
weldless descriptions, but one of the brighter features 
of the position is that the export demand has broadened 
a trifle, and this has encouraged hopes that overseas 
business in tubes will become more normal, since for 
some months it has not shared to the full in the revival 
in the iron and steel trades. Specifications from the ship- 
building and general engineering industries are reaching 
the heavy steel works with satisfactory regularity, and 
many of the departments anticipate being comfortably 
off for work for the remainder of the year. Shipbuilders. 
however, report a scarcity of inquiry for new tonnage, and 
the Clyde yards apparently do not expect many important 
contracts for some time. The sheet industry reports 
some increase in demand, but export business is distinctly 
poor, and the improvement is confined to the home trade, 
which is recovering from the spell of dullness which 
affected it in the latter half of the first quarter. The 
Lancashire market has not regained the ground it lost 
before Easter, and most departments of the steel trade are 
experiencing steady rather than active conditions. The 
constructional engineers complain of a scarcity of big 
contracts, and although they provide an outlet for a fair 
amount of steel few of them are busy. The locomotive 
builders are in a better position than they have been for 
months as a result of recent orders, and this has caused 
an increase of activity at the plate mills. The bright 
bar makers, also, after a period of quietness, are finding 
business developing on a more satisfactory scale. 


Finished Iron. 


The readjustment of the prices for bar iron has 
brought out a considerable volume of business in the 
cheaper qualities, now known as Nos. 3 and 4 bars. These 
are quoted at £7 5s. and £7 15s. respectively. This 
quality was designed to compete with imported cheap 
Continental iron, and although the price is just above 
the quotation for foreign material, the margin is not 
sufficient to attract home buyers, and the bulk of the 
business passing is going to the British manufacturers. 
The demand for the higher quality bars is disappointing. 
Usually, at this time of the year, business in best bars 
begins to expand, but so far none of the producing districts 
are able to report much progress. In Scotland, although 
the mills are rather busier than during March, there is 
still a good deal of unemployed plant. The Lancashire 
market, also, is quiet, and most of the business passing 
is in the cheaper grades, the demand for Crown quality, 
which, a few weeks ago, was inclined to expand, having 
declined again. The recently published ascertainment 
of the Midland Wages Board for January and February 
is taken as an indication that more cheerful times are at 
hand for this industry. For the first time for a year or 
two the average net selling price showed a small advance 
to £8 17s. 2d., whilst the production showed a definite 
mcrease compared with the preceding two months. There is 
much short time at the Midland works, and orders for Crown 
quality bars, which are priced at £9 12s. 6d., remain scarce. 


Copper and Tin. 


After showing considerable firmness, a rather 
weaker tone developed in the copper market at the 
beginning of this week. The market, however, is inclined 
to regard this as merely a temporary movement. The 
belief that the American copper Code will be accepted by 
the Government, and that. it is certain to influence prices 
in an upward direction, still persists, and the better feeling 
arising from this has been strengthened by American 
statistics, which show that the world’s copper stocks were 
reduced by 22,250 short tons in March. American 
deliveries also are given as 42,500 tons, and elsewhere as 
84,000 tons. The general view, however, is that these 
figures err on the side of optimism, since it is thought 
that American domestic buying was not sufficiently strong 
to absorb the quantities indicated by the figures. The 
German Government has recently issued an order which 
may have some effect upon the imports of copper into that 
country. This prohibits the drawing of copper wire of 
more than 15 mm. thick. It is understood that all wire 
above that thickness must be made from aluminium, 
the intention being to increase the use of German-produced 
aluminium, and check the importation of foreign copper. 
The London standard market has been rather more active, 
and speculators have shown considerable interest. Their 
purchases, however, were easily filled by sales, presumably 
by American producers, who may declare electrolytic 
copper on the market. The speculative purchases have 
been principally on foreign account, and for the most 
part from countries in which the stability of currencies 
is uncertain. ... The tin market has dev eloped @ much 
easier tone, which seems to be largely due to fears as to 
the consequences to the market of the formation of a 
‘** Buffer Pool,” which was recommended by the Inter- 
national Tin Committee. No official statement regarding 
the Pool has been issued, and it is presumed that it will 
not be put into operation without warning. Rumours 
have also been in circulation that quotas are to be 
increased, but this seems unlikely in view of the recent 
decision of the International Committee. American 
buying, which was on a more active scale immediately 
after Easter, has declined, and this also has helped to 
weaken the market. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers: joists, 22s. 6d. : 


PIG IRON. 


Home. 
(D/d Teesside Area) 
N.E. Coast— ee 
Hematite Mixed Nos. .. 3 8 0O.. 
No. 1 BS, Sods. arc eee it ace 
Cleveland— (Did Teesside Area) 
No. 1 Rn ss, 3 10 
No. 3 G.M.B. ae eee Le 
VN eee oe 
Basic (Less 5/— rebate) .. 5 
MipLanps— 
Staffs.— 
North Staffs. Foundry .. 
- a Forge 
Baxie (Less 5/— rebate) 


(Delivered to Black Country Station) 
2 23. <®... 
ar me ee 
3.10 
Northampton—. 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanp— 
Hematite, f.o.t.furnaces 3 
No. 1 Foundry, ditto 3 
No.3Foundry,ditto .. 3 
Basic, d/d (Less 5/— rebate) 3 
N.W. Coast— 
(3 15 6 d/d Glasgow 
Hematite Mixed Nos. .. /4 Sheffield 
\4 » Birmingham 


MANUFACTURED IRON. 
Home. 

£s. d. 

Crown Bars 912 6.. 


Best Bars Ree PA ee ee xs 


Export. 
£ s. d. 


LANCs.— 


8. Yorrs.— 
Crown Bars 
Best Bars 


MImpLaANDs— 
Crown Bars ‘ 
Marked Bars (Staffs. ) ee 
Nut and Bolt Bars to7 15 0 
ScoTLaNnD— 
Crown Bars 
Best. . 


N.E. Coast— 
Common Bars 
Best Bars ors 
Double Best Bars 


STEEL. 

ixport. 
s. d. 

6 

6 

6 


LONDON AND THE Sovutu 


E 
£ 
Angles soot tbe Pye At 7 
TOG... + ; : 5 8 
Joists 7 
Channels. . - 7 
Rounds, 3in. and up 8 
under 3in. 

Plates, #in. (basis) 

fein. .. 

fin. 

fein. 

hin. 


Nortnu-East Coast- 


“Ito -i as] 


aS 


ir] p. 
4 


Anglos 
Tees. . 
Joists 


~~ 


Channels. . i 
Rounds, 3in. and up 
under 3in. 

Plates, jin. 

fin. 

fin. 

fin. 

tin. 


Boiler Plates 


tos by os a 
SCAAosn 
_ 

“1 bo 


SOSH D HD DHMH O DW 
— ~_ 
awnoac a 
Cacoce 
~ _ 
wacaoa o 
®PSSOSCSCSO Caaaas & 


-_ 


3; 
gin. 


AND LEEDS AND DISTRICT 
£ s. d. 

Angles. ia , oS 

Tees. . 

Joists 

Channels. : 

Rounds, gin. and up 

under 3in. 


MIDLANDS, 


~ fe ot 
wads Aaa 
SCSGacoann 
“1 =) -1 @ ~1 & 
waa a F 
a 
e 


- 
~! 
~ 


Plates, din. (basis) 


© 0 © 0 wo x 


fsin. .. 
fin. 
fsin. 
din. 


Boiler Plates, jin. 


© 
~ 
ore tb «1 t> 
Sans 
“Nome w 


Oe s 
oan 





STEEL (continued) 
Home. 
Guascow AND DistRictT— s. d. 
Angles 
Tees. . 
Joists 
Channels. 
Rounds, Sin. and up 
under 3in. 


— 
tosh os «7 


_—~ 
oo 


on 
oc 


Plates, fin. (basis) 
fein. .. 
fin. .. 
fein. .. 
ae 
Boiler Plates .. 


oo anaowne wt 
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esocs 
~ 
oo 
oO 


SoutH Wates ArEA— 


G 
“th 


Angles 

Tees... 

Joists 

Channels. . 

Rounds, 3in. and up 
under 3in. 


am > _— 
we sb os) a 
"MW -+1+1 DP 


“Inwewvaw sa 


Plates, jin. (basis) 
fgin. .. 
fin. .. 
fein. .. 


fin. 


_ 
azaaroemws-i 


IRELAND—- BELFAST. Rest oF IRELAND. 
£4. 
15 


15 


tw 
ba 
Qa 


Angles 

Tees es 

Joists 

Channels. . ‘ ; 

Rounds, 3in. and up 
under 3in. 


iad 


to to -1 © bo bo 


Plates, jin. (basis) ma 0 


frin. + . oe t 5 
Sees SHO! og 9 10 


fin. . ; 9 15 
fin. . me . 910 


OTHER STEEL MATERIALS. 


Sheets. ye. a ae F 
10-G. to 13-G., f.o.r. : ‘ 0 
14-G. to 20-G., d/d ey 9 0 0 
21-G. to 24-G., d/d 5 0 
25-G. to 27-G., d/d Ors *s >; 917 6 
The above home trade for 4. ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 
Home. £ s. 
4-ton lots and up .. 12 15 
2-ton to 4-ton lots 13 2 
Under 2 tons. . . 1415 
Export: £16 7s. 6d., c.i.f. duty paid India. 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets Free. 


prices are 


24-G. 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 16/6 to 16/9. 
Tin-plate Bars, d/d South Wales Works, £5 0s. Od. 
Billets. Bb’ a: a. 
Basic, Soft (25-41% C.) SR lies 
Medium (0-42% to 0-60%C.).. 
Hard (0-61% to 0 -85%C.) 
(0-86% to 0-99% C.) 
(1% C. and up) at 
Soft (up to 25% C.), 500 tons and up. 
100 tons fi 
Rails, Heavy, 500-ton lots, f.o.t... 
Light, f.o.t... 


FERRO ee 
Tungsten Metal Powder. 3/— per lb. 
Ferro Tungsten 2/9 per Ib. 
Per ton. 
£23 0 
£21 12 
£21 12 


Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon } 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined . - 
Max. 2 p.c. carbon £37 10 
| p.c. carbon £38 15 
0-70 p.c. carbon £42 0 
10} per lb. 
2/5 per lb. 
£10 15 Ohome 
£12 7 6scale 5/- p.u. 
£17 0 Otol7 10 0 
scale 6/—p.u. 
12/8 per lb. 
5/6 per lb. 
9d. per Ib. 
£225 to £230 
5/3 per lb. 


carbon free 
Metallic iatiabieae 
Ferro Manganese an ton) 
Silicon, 45 p.c. to 50 p.c. 
75 p.c. he 


Vanadium 
Molybdenum. . ; 
Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METAL. 
Official Prices, April 18th. 
CopPpER—- 
Cash .. “¢ 
Three months .. 
Electrolytic - 
Best Selected Ingots, d, a Bir. 
mingham . abe lly oes 
Sheets, Hot Rolled 


Oto £33 
9to £33 
6to £36 


£33 0 
£33 3 
£36 2 


£36 15 0 
£62 0 0 
Export. 
10d. 
10d. 


Home. 
10d. 
10d. 


Solid Drawn (basis) . . 
Brazed (basis) 


Tubes, 


BRASS 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 
Home. Export. 
2/1 alloy 9d. 9d. 


lid. I1d. 


Sold Drawn, 
Brazed.. 


Tubes, 


Tin— 
Cash .. : 
Three months . . 
Leap, 
SPELTER . 
Aluminium Ingots (British) nr 


0 to £239 10 

0 to £237 15 

3to £11 16 

6to £15 6 
£100 


£239 5 
£237 10 
fll 1 


tls 2 


FUELS. 


SCOTLAND. 
Export. 
13/3 to 13 
14/3 
15/- 


LANARKSHIRE— 
(f.0.b. Grangemouth—Navigation Unsereened 
Glasgow— Ell 
Splint .. 


AYRSHIRE— 
(f.0.b. Ports)}—Steam ; ; ‘ 11 
FIFreEsHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam. . 


‘ 13/- 
Unscreened Mevigation 


12/- to 12/§ 
LorHIANs— 
(f.0.b. Leith)}—Hartley Prime. . 
Secondary Steam .. 


12,6 
12 


ENGLAND. 
YORKSHIRE, MANCHESTER—- 
B.S.Y. Hard Steams 
Furnace Coke 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 
Second. . ‘ 
Best Small .. 
Unsereened 


DvurHaM- 
Best Gas.. ° 
Foundry Coke 
Inland. 
7/- to 28/- 
- to 24/- 
7/6 to 19/6 
i/-to 9/- 
8/6 


SHEFFIELD-— 

Best Hand-picked Branch .. 

South Yorkshire Best .. 

South Yorkshire Seconds 

Rough Slacks. . 

Nutty Slacks 7/- to 
CaRDIFF— SOUTH WALES. 
Steam Coals : 

Best Admiralty Large 
ee 
Best Dry Large 
Ordinaries 

Best Steam Smalls 
Cargo Smalls . . 

Dry Nuts 

Foundry Coke 
Furnace Coke 

Patent Fuel 


19/6 
19,— to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to - 
12/6 


SwaNsEA— 
Anthracite Coals : 
Best Large 
Machine-made Cobia. 
Nuts 
Beans 
Peas Pee 
Rubbly Culm.. 
Steam Coals : 
Large 
Nuts 
Smalls 


38/6 
51/- 
50/- 
30/- 
21/- 
10/6 


42/6 to 
40/— to 
25/- to 
18/- to 
9/6 to 


18/— to 20/- 
18/6 to 22/6 
11/— to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 
Ex Ocean Installation. Per Gallon. 


Furnace Oil (0-950 — 3td. 
Diesel Oil tegen ge! s? aes tat) Er 4d. 


Manchester prices $d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Lille Fair. 


THE Fairs that are held annually in industrial 
towns were intended originally to be representative of 
local industries, and the engineering and metallurgical 
sections were well supported by manufacturers. Except 
in the case of Lyons, which maintains its industrial 
traditions, the Fairs have since acquired a more popular 
character, and local engineering firms have shown a tend- 
ency to abstain from them, partly no doubt because the 
industrial depression limits their means of participating 
in exhibitions that do not appeal directly to customers 
for their goods. In view of the support at first given by 
engineering and metallurgical firms to the Fair at Lille, 
it was decided to construct a vast machinery hall, which 
was completed in time for the event last year. The hall is 
noteworthy for the size of its single span, with a flat roof 
built up of light girders and sections, the weight of which 
is reduced by a particular system of bracing. About one- 
third of the bu:lding was devoted to motor cars, nearly 
all of them French, and the engineering section was 
smaller and offered less interest than on previous occa- 
sions. Compression-ignition engines occupied a_ pro- 
minent place, principally by a French firm which manu- 
factures the Junkers type of engine, and whose enterprise 
has been largely respons.ble for the popularity of the light 
heavy-oil engine in France. Engines were exhibited by 
the Ruston-Hornsby and Lister Company, of Paris, and 
road rollers of the Ruston type were shown by the Com- 
pagnie de Fives-Lille. An increasing number of French 
firms are making machinery under foreign licence. They 
are encouraged to do so as @ means of supplying more 
completely home requirements. The Lille Fair met with 
its usual success, but it remains to be seen whether a return 
of industrial activity will restore to it a more general 
engineering interest. 


Shipping. 

The Minister of the Merchant Marine has been 
visiting the shipyards where he saw that, apart from work 
on naval construction, builders have nothing in hand 
except repairs. The only new ship appears to be the one 
on which work has been started at Saint-Nazaire for the 
Marseilles-Algiers service of the Compagnie Générale 
Transatlantique. This ship is the first of the fast type of 
passenger vessels which the Government has decided 
shall be run between France and North Africa. Saint- 
Nazaire is anxiously awaiting the order for the second 
‘* Atlantique ” to be built there, but there will necessarily 
be delay in view of the appeal which has just been made 
by the insurance companies against the judgment of the 
Seine Court condemning them to pay the full amount of 
170 million francs. The increasingly difficult situation 
of shipowners was discussed at the last meeting of the 
Association des Grands Ports Frangais, when a resolution 
was passed declaring that Parliament should authorise 
the Government to give immediate and temporary financial 











British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, te the date of the acceptance of the 
complete Specification. 


the Patent Office, 
a, 








INTERNAL COMBUSTION ENGINES. 





N° 406,956 
Fig.| 
A} | tit 
406,956. November 8th, 1933. UW 
FuEt IGNITION NOZZLEs, , 
R. Bosch  Aktiengesell- /)) \ 
schaft, 4, Militarstrasse, -- 





Stuttgart, Germany. 

This injection nozzle is 
said to improve the running 
of oil engines under light 
loads. The end of the needle 
is made in two steps, A and 
B, which fare proportioned 
with cross-sectional areas of 
about 5-5 to 1. When the er 
needle first lifts, under the 
influence of the pressure of 
the oil in the space C, only 
a very fine spray escapes 
through the clearance at D, 
but as the needle rises, as 
shown in Figs. 2 and 3, the 
jet is progressively increased. 
—March 8th, 1934. 














SWITCHGEAR. 


406,844. December 16th, 1932.—RzsistaNces COMBINED WITH 
Etectric Swircues, International General Electric Com- 
pany, Incorporated, of 120, Broadway, New York, U.S.A. 

This invention applies to electric switches having series 
resistance for the purpose of limiting the current flow through the 
switch and reducing arcing across the switch contacts. When 
the switch is open the resistance spiral A is extended by the 





aid to non-subsidised shipping in order that it may be able 
to carry on the struggle against foreign shipping. The | 
money thus granted would, it was declared, return to the 
State in the form of increased revenue from the ports, and | 
would at the same time check the growing expenditure on 


unemployment relief. 
An Exhibition Building. 

The Office Technique pour I|’Utilisation de | 
l’'Acier instituted a competition of plans for a building | 
which will be supplementary to the Grand Palais for | 
exhibition purposes, and will be of sufficient dimensions | 
to meet all requirements in the future. When the Grand | 
Palais was completed in 1900, it was criticised on account | 
of its size, but it is now far too small, and the O.T.U.A. 
proposes that an exhibition building should be con- 
structed of the maximum dimensions possible with the 
materials. now available. One condition of the com- 
petition was that the new building should cover not less 
than 30 acres. The modern tendency is to supersede the 
old arched form of roof with a flat roof, and in the thirteen 
plans submitted, this was done without intermediate 
supporting columns. Only on one plan were the dimen- 
sions given of 580 yards square. The problem of giving 
the greatest possible dimensions to the flat roof was 
dealt with in many ways, by suspension cables, arches to 
support the roof, and the building of the roof with curious 
combinations of girders and bowstring arches, while in 
one case the roof was supported by a great central girder 
forming a gallery. The results achieved were no.eworthy, 
as showing what can be done with the use of higher resist- 
ance steels now available for structural work. The plans 
also revealed the artistic arrangements that can be made 
with standard steel sections. Whether or not any of the 
plans will be utilised for the Paris Exhibition of 1937, 
they, nevertheless, indicate possibilities of metallic con- 
struction that could hardly have been entertained a few 
years ago. They clearly show that steel is capable of 
greater achievement than any other building material, 
which is what the O.T.U.A. intended to demonstrate. 


Island Communication. 


Every means of communication between the Ile 
d’Oléron and the mainland has been investigated by the 
Superior Council of Public Works, which had to take into 
consideration the necessity of leaving open a deep channel 
with a considerable tide amplitude, the possibility of 
transporting heavy loads in view of the proposal of the 
State Railways to run trains of tourists to the island, and 
especially the question of cost. The distance between the 
island and the mainland is about a mile, and there are 
shallow approaches to the central channel. Several schemes 
were submitted, including a reinforced concrete viaduct, 
a suspension bridge, a concrete tunnel on the bed of the 
sea, and a cableway. The Superior Council selected the 
ferry system, which entails the construction of moles from 
each shore to the channel. The moles will terminate in 
landing stages, which rise and fall with the tides, and the 
ferry boat will carry eighteen motor cars, sixteen lorries, 
and 200 passengers. The total cost will be about 30 million 





francs. 




















spring B so that in closing the switch the moment the contscts 
C and D touch the full ohmic resistance is included in circuit, 
and the current which passes is consequently limited to its 
minimum. By suitable design this current can be limited in 
such a measure that the fusing together of the switch contacts 
and any exceeding of the admissible switch capacity are avoided. 
—-March 8th, 1934. 


TELEGRAPHS AND TELEPHONES. 


407,107. September 28th, 1932.—Mrans ror REINFORCING 
SIGNALLING ELectric CURRENTS TRAVERSING LONG 
LinEs, Igranic Electric Company, Ltd., of 147, Queen 
Victoria-street, London, E.C.4, and Leslie Harold Paddle, 
of 35, Grove Park-gardens, Chiswick, London, W.4. 

Means for reinforcing electric currents traversing long lines 


N?°.4.07,107 
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for signalling purposes, particularly in carrier current telephony 


417 








wires AB carries both carrier wave frequency currents and 
speech wave frequency currents, one pair in one direction and 
the other pair in the other direction. At a given number of 
stations along the line each pair of wires divides into two 
parallel pairs C D and E F for a short distance, so that there are 
two parallel pairs for currents in one direction and two parallel] 
pairs for currents in the other direction. The parallel pair 
C D for currents in each direction has high pass filters G con- 
nected in circuit with it near each end to prevent the passage 
of currents of speech frequency, and the other parallel pair 
E F for currents in each direction has low pass filters H con- 
nected in circuit with it near each end to prevent the passage 
of currents of carrier frequency. The two pairs of wires C D 
which are thus limited to carrier frequency current, each have 
an amplifier J connected in circuit therewith at every station, 
but the two pairs E F, which are limited to speech frequency 
current only, have amplifiers K connected in circuit therewith 
at a given proportion only of the stations. This is because 
the attenuation per mile of line is usually greater for the higher 
frequencies and therefore these frequencies require amplifica- 
tion at closer intervals. There might, however, occur certain 
cases in which one or more stations would be employed in which 
only the low-frequency current was amplified—March 15th, 
1934. 


AERONAUTICS. 


406,908. July 3rd, 1933.—Arrororts, M. Payne, 50, Hook-road, 
Surbiton, Surrey, and Sir J. V. Carden, Tomlins Cottage, 
Frimley, Surrey. 

N°406.908 This invention relates to the 

f y construction of aeroplanes, air- 

PG ory ships, and the like, and more 

| \ particularly to the construction 

|} 9 \ of wings, controlling surfaces 
| \ and like parts. According to 
| \ the invention, such parts are 
made of aerated material or 
‘* solidified foam,” produced in 
| such a manner that the interior 
of the structure is cellular 
whilst the surface is formed 
with a dense skin produced 
| from the substance of the 
aerated material by the pro- 
cess of casting or moulding. 
| The surface skin may be further 
strengthened by the incorpora- 
tion therein of fibrous or woven 
| material or metal. The material 
employed may be vulcanised 
rubber, cellulose acetate, or 
| other material capable of being 
| aerated and then solidified or 
| hardened in moulds, so as to 
| produce a highly cellular solid 
material or “solidified foam,” 
| having a dense surface skin.— 
March 8th, 1934. 





TRANSMISSION OF POWER. 


406,944. September 26th, 1933.—Brarine Brasses, J. Long- 
man, Cromwell House, Fulwood-place, High Holborn, London, 
W.C.1. : 

The principal claim in this specification is for a bearing brass 
for high pressure, especially for rolling mill bearings, made 

















of layers, which are only of fibrous material, with a synthetic 
resin or condensation product as binding agent, characterised by 
the arrangement of the layers, that are pressed together with 
high pressure, transversely to the greatest journal pressure that 
acts on the bearing brass. The illustration is self-explanatory.— 
March 8th, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


406,948. October 12th, 1933.—Surp’s Locs, The British 
Pitometer Company, Ltd., and E. R. Howland, Victoria 
Station House, Victoria-street, London, 8.W.1. 

In this ship’s log the oval tube A projects into the wate: 
below the vessel’s bottom. A fiat B is formed on the forward 


N°406,948 








side of the tube and holes C in this flat communicate with the 
interior annular space D. As the ship moves ahead water enters 
these holes, flows up the annulus, and by the pipe E through the 
flow-recording meter F. The water then passes down the 
central tube G and escapes by the perforations H in the flattened 
lower portion of the tube A.— March 8th, 1934. 


406,921. July 26th, 1933.—GrINDING OR ABRADING TOOLS FOR 
ExtrREMELY Harp AtLoys, Philippe Végeli-Jaggi, Brienz, 
Switzerland, and Diamantschleiferei Voegeli und Wirz 
A.-G., Gurzelenstrasse 7, Biel, Switzerland. 





equipments, are described in this specification. Each pair of 


The subject of this invention is a grinding or abrading tool for 
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extremely hard alloys. It contains a homog mixture of 
diamond and carborundum powder as abrasive materials, a 
liquid phenol-aldehyde resin as binding material, graphite dust 
to reduce the rough action of the hard abrasive agents, and a 
reactive pulverulent artificial resin to increase the solidity, to 
reduce the brittleness and to prevent clogging of the mass. 
Furthermore, this mixture may contain fibrous materials, such 
as cotton wool which will give the artificial resin binder com- 
bination a greater solidity and elasticity. Approximately, 
equal parts by weight of diamond and carborundum powder, 
having the same granularity (passing through a sieve having 
about 150 to 200 meshes per centimetre), a greater part of graphite 
dust, a small quantity of reactive pulverulent artificial resin, 
and a relatively great quantity of liquid phenol-aldehyde resin 
are thoroughly mixed together at a temperature of 100 deg. 
Cent. The mixture becomes at the end a pasty homogeneous 
mass. After having admixed fibrous materials, such as cotton 
wool, and after a previous heating up to 80 deg. Cent. during 
about twelve hours, the mass is filled into the moulds, with the 
insertion of metal dises, paper dises, wires or other reinforce- 
ments, is heated under pressure at a temperature of 170 deg. 
Cent. for five to six minutes, according to the size of the moulds, 
and the formed tooi is then left to cool down.— March 8th, 1934. 


FURNACES. 


407,237. July 13th, 1933.—Fver BurNers, Spencer-Bone- 
court, Ltd., Babcock House, Farringdon-street, London, 
E.C.4, and W. Gregson. 

In ordinary fuel burners used in connection with gaseous, 
liquid, and other fuels, the mixing of the fuel and air molecules 
is effected generally by setting up a turbulent flow at or near 
the burner orifices. A disadvantage of such burners is, say the 
inventors, that where the tangential effect due to the velocity 
of the particles of fuel is high, there is a tendency for the particles 
of heavier density to be thrown to the periphery of the burning 


ai 
wh 
Sa 


1 
SY 














“NE 


N 
Ny 
ows 


zones, so that the intimate mixture of fuel and air which is the 
main object of producing the turbulence is destroyed. For this 
reason all fuel burners in which the turbulence is produced, more 
particularly oil burners, have a limited range at which efficiency 
can be obtained and beyond which the efficiency falls owing to 
incomplete combustion. The inventor's burner comprises two 
conical passages arranged one within the other. The fuel is 
delivered through the central cone, from the small end, and the 
air in the annular space. The inner cone is perforated with holes 
that slope in different directions to increase the turbulence.— 
March 15th, 1934. 


MISCELLANEOUS. 


407,223. June 2nd, 1933.—Wuert Rims FOR PNEUMATIC 
Trres, Michelin et Cie., Clermont Ferrand, Puy de Dome, 
France. 

The object of this invention is to facilitate the removal of the 
outer cover of large straight-sided pneumatic tires. Such covers 
are, after long service, sometimes very difficult to remove, on 


IFT HHO 
<LI 


. account of rust, mud, &c. This object is attained by reducing 
to a minimum the area of contact between the rim and the bead 
of the tire, by means of the bumps or excrescences A. The 
removable rim B is also tapered away at C with the same object. 
Several alternative designs are illustrated in the specification.— 
March 15th, 1934. 
407,226. June 16th, 

Bryan, 28, Craiwell-avenue, 
chusetts. 

The inventc ~ explains that with the usual construction of paper 

pulp beaters it is not easy to set the height of the roll with 


1933.—Parer Putp Beaters, C. M. 
West Springfield, Massa- 
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respect to the bed with sufficient accuracy to ensure stable 
conditions. The roll is, as usual, carried by “lighter bars’ A. 
At one end the bars can be raised and lowered by the screw gear 
B. At the other end it is usual to pivot the bars to the posts C, 
but the inventor instead supports this end by a system of levers 





and the spring balance D. It is consequently possible to observe 
the pressure with which the roll bears on the bed.—-March 15th, 
1934. 


407,227. June 17th, 1933.—Tur Destructive HypRoGEeNa- 
TION OF SoLIp CARBONACEOUS MATERIALS, International 
Hydrogenation Patents Company, Ltd., Vaduz, Liechten- 
stein, Frankfurt, Germany. 

This invention relates to a process for the production of 
valuable hydrocarbons, for example, those of low boiling-point 
range from solid carbonaceous materials, by subjecting those 
to hydrogenation reactions, carried out with hydrogen or gases 
containing or supplying hydrogen and under pressure. The 
inventors have found that when pres pes bituminous carbona- 
ceous substances, such as brown coal and the like, to destructive 
hydrogenation under pressure, an increase in the yield of valuable 
hydrocarbons is attained, if the initial materials are treated 
with such an amount of acid and for so long that the consti- 
tuents soluble in acid are dissolved in an extensive degree, and 
the solution is separated from the initial material. In order to 
carry out the process, the initial material—for example, brown 
coal, peat, or the like moist from the pit, in coarse or fine granu- 
lation—is mixed with acid at ordinary or elevated temperature. 
As acids—for example, dilute hydrochloric acid, nitric acid, 
sulphurous acid, phosphoric acid, formic acid, acetic acid, 
organic sulphonic acids and the like—may be employed. If 
desired, the acids may be suitably diluted, and if required—for 
example, when working with non-liquid acids or when too little 
thereof is present—a suitable amount of a solvent for the reaction 
products with the acids may be added. According to one modi- 
fication of the process, gases containing acid substances—as, 
for example, gases obtained in the roasting of sulphidic ores— 
may be passed into an aqueous paste of the initial material. 
The deashed initial material is then separated from the solution 
by a mechanical method, such as filtering, centrifuging, syphon- 
ing, and, if desired, impregnated with a solution of a catalytically 
active substance, such as an aqueous solution of a molybdate 
or tungstate, for example, ammonium molybdate, and then 
dried.—_March 15th, 1934. 








Forthcoming Engagements. 


Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

. —_—_ 
of the week preceding the t In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. 

Inst. oF Fvet.—At St. Ermin’s Hotel, Caxton-street, S.W.1. 
Informal discussion, opened by Dr. C. M. Walter, Dr. A. E. 
Dunstan, and Mr. P. C. Young, on ** Alternative Fuels for Road 
Vehicles.” 6.30 for 7 p.m. 

INsT. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Discussion, ‘‘ Gasworks Practice,’ Mr. F. M. Birks. 6 p.m. 

Inst. oF STrRucTURAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. Lecture, ‘ Welding,” Mr. A. , atten Moon. 
6.30 p.m. 

Inst. oF SrRucTURAL ENGINEERS: WESTERN COUNTIES 
Brancu.—At Merchant Venturers’ Technical College, Bristol. 
“Structural Engineering in relation to Architecture,” Mr. J. H. 
Hollier. 7.15 p.m. 

Puysicat Soc.—At Imperial College of Science and Tech- 
nology, S.W.7. Editing Committee meeting, 3.30 p.m.; Council 
meeting, 4 p.m.; meeting, 5 p.m. 

Royat InstiruTion oF Great Britarn.—21, Albemarle- 
street, Piccadilly, W.1. Discourse, ‘‘Cosmic Radiation,’’ Mr. 
P. M. 8. Blackett, F.R.S. 9 p.m. 

Saturpay, Apri 2isr. 

STEPHENSON LocomoTIvE Soo.—Visit to Oxford and Didcot 
Running Sheds, G.W. Railway. Leave Paddington 1.45 p.m. 

N. or Eneianp Inst. or Minrinc AND MECHANICAL ENGI- 
NEERS.—Newcastle-upon-Tyne. Discussion :—Second Progress 
Report of the Support of Workings in Mines Committee ; 
‘Earth Resistivity Surveys on Various Geological Structures 
Relating to Mining,’ Professor Granville Poole, Mr. J. T. 
Whetton, and Mr. A. Taylor. The following papers will be read : 

-** Unusual Boring Problems,” Mr. Ernest Chicken ; ‘* Aerial 
Ropeways and their Application to Colliery Purposes,”’ Mr. 
Herbert F. H. Shields (illustrated by lantern slides). 2.30 p.m. 

Monpay, ApriL 23RD. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2.—Thomas 
Gray Lecture, ‘* Gyroscopes,” Prof. J.G. Gray. 8 p.m. 

TREVITHICK CENTENARY COMMEMORATION.—At University 
College, Gower-street, W.C.1. Unveiling of tablet to com- 
memorate the locomotive experiments in 1808 of Richard 
Trevithick, by Major the Hon. Oliver Stanley. 4 p.m. for 5 p.m. 

Tuespay, APRIL 24TH. 

Inst. OF STRUCTURAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. Lecture, ‘‘ Welding,” Mr. C. Helsby. 6.30 p.m. 
WEDNESDAY, APRIL 25TH. 

Inst. oF Civil. ENGINEERS: MANCHESTER AND DIsTRICT 
Assoc.—Visit to R.A.F. Aerodrome and Packing Depét at 
Sealand. Leave St. Peter’s-square, Manchester, 1 p.m. 
Clemence’s Restaurant, Chester. Informal dinner. 6 p.m. 

Inst. or FuEet.—At Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. “The ‘Velox’ Steam Generator: a Super 
charged Boiler,” Mr. Adolph Meyer. 6 p.m. 

Inst. OF STRUCTURAL ENGINEERS: ScottTisH BRANcH.—129, 
Bath-street, Glasgow. Annual general meeting. Paper, 
“* Design of Piled Foundations,” Mr. C. Helsby. 7 p.m. 

Tuurspay, Aprit 26TH. 

Inst. OF Civ, ENGINEERS: BIRMINGHAM AND DIstTRICT 
Assoc.—At James Watt Memorial Inst., Great Charles-street, 
Birmingham. Annual general meeting. 5.30 p.m. for 6 p.m. 

Inst. OF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. 
Twenty-fifth Kelvin Lecture. ‘‘ Electrical Phenomena at 
Extremely Low Temperatures,’’ Professor J. C. M’Lennan, 
F.R.S. 5.30 for 6 p.m. 

Inst. OF SrrUcTURAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. ‘‘ Mechanical Methods for the Analysis of 
Indeterminate Structures,” Mr. H. A. Whitaker. 6.30 p.m. 

Fripay, APRIL 27TH. 

CHEMICAL ENGINEERING Groupr.—Waldorf Hotel, Aldwych, 
London, W.C.2. Annual general meeting, 6.45 p.m.; annual 
dinner, 7.15 for 7.30 p.m. After-dinner address, ‘ Trerid in 
Modern Physics,” the Rt. Hon. Lord Rutherford, F.R.S. 

Inst. oF SrrucrurRaAL ENGINEERS.—10, —— Belgrave- 
street, S.W.1. Lecture, “ Welding,” Mr. A. Ramsay Moon. 
6.30 p.m. 

Royat InstiruTion or Great Britarn.—21, Albemarle- 
street, Piccadilly, W.1. Discourse by Mr. J. M. Stagg. 9 p.m. 
Saturpay, ApRit 28TH. 

STEPHENSON LocomorTIvE Soc.: MipLanps.—Visit to Liver- 

pool Overhead Railway. 2.30 p.m. 





Monpay, Apri 30ru. 

Royat Soo. or Arts._—_John-street, Adelphi, W.C.2.—Thomas 

Gray Lecture. ‘‘ Gyroscopes,” Prof. J. G. Gray. 8 p.m. 
Fripay, May 4ra. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ Photo-electric Cells and their Applica- 
tion,’ Mr. R. C. Walker. 7 p.m. 

Sarurpay, May 5ru. 

Inst. OF ELecTRIcAL ENGINEERS: METER AND INSTRUMENT 
Section.—Visit to Birmingham and Shakespeare Country. 
Leave Paddington 9.10 a.m. 

SterHENson Locomortve Soc.: 
to Derby works and running sheds, L.M.S. Railway. 

WEDNEsDAy, May 9rH. 

Inst. oF FuEL,—-At Chemical Society’s Rooms, Burlington 
House, W.1. ‘ Distribution and Utilisation of Coke Oven Gas 
in the Heavy Industries,” Major M. Koopman. 6 p.m. 

Inst. or Merats.-—At Inst. of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, 8.W.1. Twenty-fourth annual May 
lecture, “‘Gases and Metal Surfaces,” Professor E. K. Rideal, 
F.R.S. 8 p.m. 

STEPHENSON Locomotive Soc.—Visit to Old Oak Common 
running sheds, G.W.R. 6 p.m. 

THurspay, May 10ru. 

Royat ArronauticaL Soc.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Speed and the Future of Commercial 
Aircraft,’’ Monsieur Louis Brequet. 6.30 p.m. 

Fripay, May IIx. 

Inst. OF ELectrricaL ENGINEERS: ScortTisH CeNTRE.-—The 
Hall of School of Economics and Commerce, Bell-street, Dundee. 
Faraday Lecture, ‘‘The Electrical Engineer and the Free 
Electron,” Mr, Clifford C, Paterson. 7.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘The History 
of the British Non-stop Express,”’ Rev. KR. B. Fellowes. 7.30 p.m. 
Tuurspay, May 17TH. 

Britisu ELectrRicaL AND ALLIED MANUFACTURERS’ Assoc.— 
At Connaught Rooms, Great Queen-street, London, W.C. 
Annual dinner. 


MrIpLANpbs CENTRE.—Visit 
9.30 p.m. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Sami. Denison AND Son, Ltd., have secured an order from 
a laboratory in Tel-Aviv, Palestine, for a 30-ton vertical single- 
lever tensile testing machine with electric drive and autographic 
stress-strain recorder. 

THe GENERAL Evecraic Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2, has received an order from the 
London Passenger ‘Transport Board for fifty railway motors for 
additional motor coaches for service on the Piccadilly line. The 
motors will be of 240 H.P. each, and are duplicates of the large 
number already supplied by this company for use on the Under- 
ground Railways. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Lievut.-CoLonet L. F. R. Feu, M.I. Mech. E., F.R.Ae.S., 
has taken up the position of chief engineer (aircraft engines) 
with Armstrong-Siddeley Motors, Ltd., Coventry. 

REAVELL AND Co., of Ipswich, have opened a Birmingham 
office at Queen’s College Chambers, Birmingham. Telephone No., 
Midland 1458. It will be in the charge of Mr. Fairhead. 


Bruce PEEBLES AND Co., Ltd., inform us that their Man- 
chester office is now at 2, Brazil-street, Manchester. Telephone 
number, Central 5548. The office, as formerly, will be under 
the control of Mr. G. G. L. Preece, M.I.E.E., M.I. Min. E., sales 
manager (north). 

Tue CarBorRUNDUM Company, Ltd., Trafford Park, Man- 
chester, has appointed Mr. E. A. Cartwright to represent it in 
Lancashire, Cheshire, and North Wales for carborundum and 
Aloxite brand grinding wheels. Mr. Cartwright has been con- 
nected with the Carborundum Company, Ltd., for over twelve 
years. 








LAUNCHES AND TRIAL TRIPS. 


ALMKERK, twin-screw motor vessel; built by Netherland 
Shipbuilding Company, Ltd., to the order of Messrs. N. V. 
Vereenigde Nederlandsche Scheepvaartmaatschappij ; dimen- 
sions, 493ft. by 60ft. by 40ft. 10in.; to carry passengers and 
cargo. Oil engines, Stork-A.E.G.-Hesselman type ; constructed 
by Gebrs. Stork and Co., N.V., Hengelo (O.); trial trip, April 
4th. 


BASSETHOUND, oil tanker ; built by Blythswood Shipbuilding 
Company, Ltd., to the order of the Hadley tue Company, 
Ltd.; dimensions, 240ft. by 35ft.; to carry oilin bulk. Engines, 
triple-expansion, 16in., 27in., 45in. diameter by 33in. stroke, 
pressure 200 lb. per square inch ; constructed by David Rowan 
and Co., Ltd., Glasgow. A speed of over 11 knots was attained 
on trial trip, April 4th. 








Tue INsTITUTION OF ENGINEERS-IN-CHARGE.—On Friday, 
April 13th, the Institution of Engineers-in-Charge held its 
annual dinner in the Holborn Restaurant. The attendance 
seemed, if anything, to be larger than ever, and the comments 
of one speaker that there were more stars than ever in the 
galaxy at the famous top table was justified. ‘The President, 
Colonel Restler, occupied the chair, and, responding to the toast 
of ‘‘ The Institution,” proposed by Sir Alfred Baker, alluded 
to its progress under the guiding hand of Captain Penn. Sir 
Alfred advised the Institution to take strong corporate action 
in its dealings with the L.C.C., and he assured it that the new 
body would listen to it sympathetically. Sir Ernest Benn 
made the speech of the evening. It does not matter what the 
title of it was, as he took no notice of it, but gave a sparkling 
address on individualism, the greatest compliment to which 
was that even those who disagreed with him totally were as 
ready as anyone else to appreciate his sallies against com- 
munism. Mr. Charles Day, President of the Institution of 
Mechanical Engineers, acknowledged the toast, and was followed 
by Mr. Alan Chorlton, who, under the pretence of proposing 
the health of the guests, told tales. The President of the 
‘“* Electricals,” Mr. P. V. Hunter, responded in the same light 
vein. The last toast, boisterously received, was that of ‘‘ The 
President.”” The speeches were interspersed with an excellent 
musical programme, 
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Trevithick. 


Two memorials to Richard Trevithick have been 
unveiled since we last went to press; both are the 
outcome of the work of the Committee which was 
set up more than a year ago to commemorate the 
centenary of the death of the great inventor. The 
first of the new memorials is a plain stone block, 
suitably inscribed, raised high upon a plinth of 
rough-hewn blocks in which are included a pair 
of the original rails of the Pen-y-daran tramway 
the ends of which are supported on four original 
stone “‘ chairs.” It stands in a small park at Pont- 
morlais, Merthyr Tydvil, on the route of the tramway, 
and Trevithick’s famous locomotive—the first steam 
railway locomotive in the world—must have passed 
practically over the site. The unveiling ceremony 
was performed by Mr. David E. Roberts, of Cardiff, 
«a member of the Centenary Committee, before a 
crowd which numbered two or three thousand, on 
Thursday, April 19th. The second memorial is a 
bronze plaque mounted on the wall of the engineering 
laboratory of University College, Gower-street, and 
is only separated from the road by an iron railing. 
It was executed and erected by Mr. L. 8. Merrifield, 
who modelled the beautiful Camborne statue, and 
is an admirable piece of work. At the summit there 
is a finely modelled head of Trevithick, and below a 
bas-relief of ‘ Catch-me-who-Can,” for the memorial 
has been set up to commemorate the first passenger 
steam railway in the world, which ran in a circular 
enclosure near the position now occupied by the 
University buildings. By the invitation of the Pro- 
vost, Dr. Allen Mawer, a representative party met in 
the exhibition room of the University on Monday last, 
under the chairmanship of Sir Murdoch MacDonald— 
chairman of the Centenary Committee—and subse- 
quently moved to the site, where Mr. Oliver Stanley, 
Minister of Transport, performed the actual unveiling. 
Before the ceremony, speeches were delivered by 
Sir Murdoch, by Sir Alexander Gibb, by the Provost, 
and by Mr. Stanley. 


Speeding Up Expresses. 


A £14,000 scheme to improve the working of trains 
to and from the West of England was announced last 
week by the Great Western Railway. At a number of 
points on the main line between Frome and Dawlish 
the longer sections between signal-boxes are to be 
shortened by the provision of additional boxes. 
This will enable trams to be run at more frequent 
intervals over this very busy stretch of line, thus 
avoiding delays, particularly at holday times, when 
expresses are run in two, three, or four parts. The 
signalling at- Westbury and Cogload Junction, near 
Taunton, is to be improved, and additional passenger 
train running lines at the busy junction at Taunton 
brought into use. At Dawlish the up and down main 
line platforms are to be extended by 150ft. and 350ft. 
respectively, and the main departure platform at 
Newquay extended from 700ft. to 1050ft., to enable 
longer trains to be dealt with. Work on the scheme 
is to be begun immediately and will be completed in 
time for the summer season. 


The Trade Outlook. 


SOME interesting observations regarding the future 
trend of trade were made by Sir Harry McGowan, 
chairman of Imperial Chemical Industries, Ltd., at 
the annual general meeting of the company, which 
took place at the Central Hall, Westminster, on 
Thursday, April 19th. Sir Harry said that he hoped 
to see in the home market an extension of the present 
rate of new capital expenditure, partly through the 
relaxation of existing restrictions by public autho- 
rities, partly through the development of slum 
clearance, and partly through the greater confidence 
now evident in industrial circles. Though much had 
been achieved by the National Government in leading 
the country through trying times in the past two 
years, many tasks remained. No steps could be too 
bold or vigorous for the present temper of the people. 
The better organisation of some of our basic industries, 
the problems of the distressed areas and the energetic 
execution of the new housing problem were examples. 
In every direction the nation still demanded cour- 
ageous leadership. He did not expect improvement 
abroad to be either as rapid or as widespread as 
at home. Our hopes overseas must rest on the 
accumulative results of commercial agreements 
between countries interested in world trade and on the 
secondary effects of greater activity in the internal 
trade of different countries. Nevertheless, he looked 
forward with confidence to another year of gradual 
development. The remedy for Japanese com- 
petition, Sir Harry summarised in the words effi- 
ciency, organisation, currency stabilisation and co- 
operation, and instanced some examples of his com- 
pany’s action on some of these lines in Japan, the 
Argentine, Australia, South Africa, and Canada. 
An important statement was made with regard to the 


production would begin towards the end of the year, 
instead of as was previously announced early next 
spring. The I.C.I., he added, would not be concerned 
with the distribution of the petrol once it was manu- 
factured. It would be handed in bulk to nominated 
distributing companies, which would pay the I.C.I. 
the net average market price. 


A Train Exhibition. 


On the afternoon of April 23rd the London, Midland 
and Scottish Railway reserved the main line depar- 
ture platform for the display of a representative 
collection of passenger rolling stock. The coaches 
were made up as a@ train, comprising a first-class 
lounge brake, a first-class sleeping car, a first-class 
party saloon, a corridor composite coach, a first-class 
vestibule, an electric kitchen car, a third-class 
“‘ sleeper,”’ and a third-class corridor brake. It will 
thus be seen that practically every class of stock 
was represented. The coaches had quite recently 
come from the company’s works, and looked very 
smart and comfortable. It was interesting to com- 
pare the relative weights of coaches for different 
purposes. Thus the kitchen car, 60ft. long, weighs 
45 tons, and the sleeper, 68ft. long, weighs 41 tons ; 
but the first-class coach, which is 65ft. long, weighs 
only 35 tons. The lightest vehicle was the saloon, of 
29 tons, with a length of 58ft. 9in. This train was 
headed by a three-cylinder, 4-6-0 express locomotive 
of a new type, and a suburban 2-6-4 tank engine, 
March 30th, 1934. The express engine has a 
tapered boiler barrel, and is worked at a pressure of 
225 lb. per square inch. It has a total heating surface 
of 1624-9 square feet. The cylinders are I7in. in 
diameter by 26in. stroke, and the driving wheels, 
6ft. 9in. in diameter, giving a tractive effort of 
26,610 lb. It is intended to add 113 of these engines 
to the company’s stock during the present year, 50 
of which will be built by the North British Locomo- 
tive Company, Ltd., of Glasgow. 


The Late Mr. Edgar I. Everett. 


It is with deep regret that we have to announce the 
death at Cooden, Sussex, on April 19th, of Mr. Edgar I. 
Everett, one of the founders of the firm of Everett, 
Edgeumbe and Co., Ltd. Although on grounds of 
health Mr. Everett had not for some years taken any 
active part in the conduct of the business, his sudden 
death at the age of sixty-five will come as a shock to 
a wide circle of friends. Mr. Everett was a member 
of various scientific and technical institutions, includ- 
ing the Institutions of Mechanical and Electrical 
Engineers. Throughout his life he devoted his 
energies and great mechanical ability to the measurifig 
instrument branch of the electrical industry, in which 
he may be said to have been one of the pioneers. 
His interests were, however, very wide, and many 
will recall that it was almost entirely owing to his 
enthusiasm in flying that the London Aerodrome at 
Hendon was founded, the famous flight of Paulhan 
from London to Manchester having started from the 
field which Mr. Everett had prepared for testing the 
aeroplane which he was building at the time. Mr. 
Everett started his career with the Cambridge Instru- 
ment Company, and after some time with Messrs. 
Nalders, he started business on his own account. In 
1900, in collaboration with Colonel K. Edgcumbe, 
He founded the business of Everett, Edgcumbe and 
Co., with works in Charterhouse-square, Clerkenwell, 
moving subsequently to Great Saffron-hill, and later 
to the present works at Hendon. In 1906 the 
business was formed into a limited company, with 
the collaboration of Mr. Patrick Hamilton. 


Coastal Shipping. 


An interesting event took place at the William 
Froude Laboratory on Tuesday, April 24th, when, at 
the invitation of the Director of the National Physical 
Laboratory, members of the Coastal Trade Develop- 
ment Council, headed by the Chairman, Sir John 
Sandeman Allen, visited the experimental tanks at 
Teddington for the purpose of seeing demonstrated 
the use of tank experiments in connection with the 
design of modern coastal craft. The party was 
received by Sir Joseph Petavel, Director of the 
Laboratory; Mr. G. S. Baker, Superintendent of 
the Tank; and Sir Frank Smith, Secretary of the 
Department of Scientific and Industrial Research. 
Among the special types of coastal craft undergoing 
tank tests were two small motor coasters to be built 
by the Goole Shipbuilding Company for David 
Williamson, Ltd., of London, and a larger twin-screw 
motor vessel to be built by the Furness Shipbuilding 
Company, Ltd., for the General Steam Navigation 
Company, Ltd. The first two ships will be propelled 
by Deutz motors and the third by Polar engines. 
Particulars were given of the various tests made and 
the savings effected. In a general statement, Mr. 
Baker said that out of forty-five tests made at the 
Tank last year, it had been possible to suggest im- 
provements in no less than forty cases, with savings 
up to 20 per cent. The Department, he said, had up 
to the present done but little work on the smaller 


coastal vessels, but a good beginning had been made, 
and he felt that if the services offered by the Tank 
were better known among the owners and operators 





completion of the new hydrogenation plant at Billing- 
ham, which, Sir Harry said, was so far advanced that 


of coastal vessels, then the Tank would play an 


important part in the developments now beginning 





to take place in the coastal shipping industry, with 
a view to meeting modern transport needs and counter- 
acting the competition of foreign vessels. In thank- 
ing the staff of the laboratory, Sir John Sandeman 
Allen pointed out that one difficulty was that much 
of the coastal trade was not in wealthy hands. It 
would be good for the industry as a whole, he said, if 
all sections could co-operate to help the smaller owners. 


Safety at Sea. 


A REPORT of the work performed by the Naval 
Surveying Service appears in the report of the Hydro- 
grapher of the Navy, Captain J. A. Edgell, for 1933, 
which has just been issued. In all, eight surveying 
ships, four in home waters and four on foreign 
stations, were employed, while many other ships 
co-operated as required. Some seventeen plans 
and sketches of anchorages and periodical returns 
have been received, and will be used to amend 
Admiralty publications. Valuable charts and docu- 
ments have been also received from the hydro- 
graphic departments of foreign and Dominion 
countries. The four ships employed in home waters 
were reduced to Winter complement between Novem: 
ber and March, and were then again completed to 
full crews for work at sea during the summer months. 
A tidal stream survey of the waters surrounding the 
British Isles was begun, and observations were made 
at fifty-five stations and at thirteen light vessels, 
Trinity House co-operating. Observations were also 
supplied by the French and Netherlands authorities, 
and arrangements were made with the French 
Hydrographic Office to observe at selected positions 
near the coast of France. This tidal stream survey is 
expected to take four years to complete. The over- 
seas work included scientific and oceanographical 
investigations in the Atlantic Ocean, the Red Sea, 
and the Indian Ocean. From January Ist the 
Hydrographic Department publishes all notices to 
mariners, both for the Fleet and the merchant marine. 


The Motor Ship Incomati. 


THE motor ship “ Incomati,” which completed 
successful trials at Belfast on Monday last, is of 
interest as being the third of three motor vessels of a 
special class to be completed for the Cape—India 
service of Andrew Weir and Co. She maintained a 
speed of over 16 knots on the measured mile. She 
has a length of 450ft., with a beam of 57ft., and a 
depth of 37ft., and is designed to carry 8000 tons on 
a draught of 25ft. 3in. Her gross tonnage is 7400, 
and the total refrigerated and insulated spaces for 
cargo and stores amount to 18,600 cubic feet. Her 
finely modelled lines, raked bow, and cruiser stern, 
with a white hull, give her a very attractive appear- 
ance. Accommodation of an excellent type is pro- 
vided for fifty first-class, twenty second-class, and 
500 native passengers. There are five cargo holds, 
equipped with the latest electrically operated cargo- 
handling gear. The main propelling machinery com- 
prises a twin-screw arrangement of Doxford four- 
cylinder opposed-piston oil engimes, each with an 
output of 2875 S.H.P. at 115 r.p.m. There are four 
oil-electric generating sets, which furnish light and 
power for the ship and deck and engine-room and 
the auxiliary machinery. A small 100 lb. oil-fired 
Cochrane boiler provides steam for the emergency 
air compressor, the evaporator, heating coils in the 
oil and fresh water tanks, and for cleaning out the 
tanks. The main engines are of special interest, as 
they are two taken from the ‘“‘ Bermuda,” for when 
that ship was destroyed by fire her engines remained 
in excellent condition. In the other two ships, the 
“ Tsipingo ” and “ Inchanga,” two Workman Clark- 
Sulzer single-acting two-stroke engines, working on 
the airless-injection principle, and the first of their 
type to be built in Great Britain, are installed. They 
are six-cylinder units, each having a designed output 
of 2400 S.H.P. at 126 r.p.m. 


Road Transport Operating Conditions. 


WE learn that the Joint Conciliation Board for the 
Road Motor Transport Industry, established under 
the Road and Rail Traffic Act, has now agreed upon 
its constitution and activites. It has been decided 
that “‘the functions of the Board shall be to determine 
wages, hours, and working conditions of labour, or 
to set up standard conditions under which such wages 
or working conditions may be determined nationally 
or otherwise, for the operative grades of workpeople 
employed in the road transport industry (goods).’ 
It may also discuss and make recommendations for 
promoting safety on the roads, for the health and 
comfort of the men employed, and for the efficiency 
of the industry, and in addition to any of the fore- 
going matters take into consideration any legislative 
tter or make any representations thereon that may 
be of interest to the industry.” The Board may also 
co-operate with or set up local machinery to deal 
with purely local matters or to assist the Board in 
its work. As already recorded, the Board consists 
of fifteen representatives of employers and the same 
number of workpeople, appointed by the repre- 
sentative organisations. The Independent Chairman 
of the Board is Sir Richard Redmayne; Mr. W. 
Edwards and Mr. E. Bevin are the Vice-chairmen ; 
and Mr. E. P. Bailey and Mr. J. Corrin, the joint 





secretaries. 
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The Development of the Parsons 
Steam Turbine. : 


No. 


XVII. 


(Continued from page 395, April 20th.) 


SINGLE-CYLINDER TURBINES AT 3000 R.P.M. 

S long ago as 1913 a single-cylinder turbine of 
tA. 3000 kW capacity, running at 3000 r.p.m. was built 
for the Norwich power station, the turbine being of 
the disc and drum type. The advantages of running 
at the highest possible speed were, of course, recog- 
nised from very early days, but it was not until about 
the year 1916 that design and materials had so far 
improved that pure reaction turbines of compara- 
tively large size could be safely built for a speed of 





be noticed. The final blade rows were Qin. high, or 
about one-quarter of the drum diameter, which was 
considered to be the greatest admissible ratio with 
untwisted blades of uniform section. 

The turbine was designed for steam at a pressure 
of 200 lb. per square inch, superheated to 600 deg. 
Fah. at the stop valve, and for a condenser vacuum 
of 28-4in. The last four rows of rotor blades were of 
Monel metal, this being an innovation at the time. 
The blading was end-tightened, except for the last 
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Fic. 119-7500 - KW, 3000 R.P.M. TURBINE FOR HACKNEY 


3000 r.p.m. During the years 1916 and 1917 a 
4000-kW turbo-generator to run at this speed was con- 
structed for the Derby power station, and a 5000-kKW 
unit for Aberdeen. In 1918 confidence had been so 
well established that a single-cylinder turbo-generator 
with a maximum continuous rating of no less than 
7500 kW at 3000 r.p.m. was put in hand for the 
municipal power station at Hackney. A section 
through this machine is illustrated in Fig. 119, and 





eight rows. Three dummy pistons balanced the end 
pressure on the blading of the corresponding drum 
diameters, but the pressure on the low-pressure 
blading of the two carved-out wheels was taken partly 
by the third dummy, which was slightly enlarged, and 
by asingle-collar double thrust block of the pivoted pad 
type. The most economical load of the turbine was 
6000 kW, and to obtain the maximum continuous 
output of 7500 kW six pairs of blade rings were by- 
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Fig. 120 shows the complete unit. The low-pressure 
end of the rotor, instead of being built up of separate 
wheels, followed the Carville practice, in which the 
wheels were virtually carved out of the solid metal 
of the forging. Each of these wheels carried three 
running rows of blading. The tendency towards a 
conical form of blading at the low-pressure end is to 


FIG. 120--7500- KW HACKNEY TURBO - ALTERNATOR 
passed by means of a hand-operated valve. Both 
high-pressure and low-pressure glands were packed 
by means of carbon rings, steam sealed in the usual 
manner. 

It will be observed, on reference to Fig. 119, that 
only a single-claw coupling was employed between 
the turbine and the alternator. Although the double- 





claw type had been so long standardised, there 
appeared no good reason why the simpler type should 
not be equally effective, and it was therefore resolved 
to try it in the machine in question. Its adoption 
would apparently have enabled a considerable saving 
to be effected in the distance between the bearings of 
the turbine and the alternator, but in view of the 
novelty of the design it was decided to take no risks. 
Hence no advantage was taken of any saving of space 
which was rendered possible, but ample room was 
left between the bearings for a double-claw coupling 
to be substituted should a reversion to that type appear 
desirable. This precaution, fortunately, proved 
needless, for the coupling as fitted was perfect], 
satisfactory. 

The record in output established by the Hackney 
turbine for a single-cylinder machine running at 
3000 r.p.m. was soon surpassed, for in 1920 a single 
cylinder turbine was built for the Hammersmith 
power station, capable of developing 10,000 kW con 
tinuously at the speed in question. The design was 
very similar to that of the Hackney turbine, but stee! 
blading was used throughout. Moreover, when 
the Hammersmith turbine came to be designed, 
a striking advance had been made in the design 
of the last rows of blading. In 1919 a 5000-kW 
turbine was constructed for the City of London 
(Bankside) station, and it was designed with the 
last row of blades with a ratio of blade height to 
spindle diameter of 1: 2-25. This large increase in 
blade height had been made possible by the introduc- 
tion of tapered and twisted blades for the last spindle 
row. Increased centrifugal stress in longer blades 
can be reduced materially by tapering them from 
the roots upwards. It is, nevertheless, clear that, 
apart altogether from questions of strength, parallel 
blades of an excessive length in relation to spindl 
diameter have objectionable features. Not only 
pitch 
width 
respectively of the blading disadvantageous, but the 
difference in linear velocity of the tips and roots of 
the rotor blades are a further cause of difficulty. The 
former drawback can be largely minimised by using 
twisted blades, thus retaining a more or less correct 
relationship between the angle of the blade at any 
point in its length and the relative direction of the steam 
flow. The latter objection can be overcome by alter- 
ing the blade profile from root to tip. Blades of this 
description could, therefore, be made _ relatively 
longer than parallel blades for the same efficiency, 
and the output of the turbine could thus be increased 
on account of the larger annulus for the steam flow. 
The name of * paddle blades ’’ came to be applied to 
twisted blades having a length greater than one- 
quarter of the diameter of the spindle in which they 
were fixed, and blades of this kind were used in the 
Hammersmith turbine. These were 14}in. long on a 
rotor diameter of 35}in. 


is the difference in ratio at the tips and roots 








To sum up their advantages they enabled a con- 
siderably increased output to be obtained, propor- 
tional to the increase ia area of the final annulus. 
Alternatively, they enabled the efficiency of the final 
stage to he improved by using semi-wing blades 
instead of wing. 

Since it is the size of the exhaust end which prac- 
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tically governs the output of a steam turbine, provided 
that steam is not to be extracted from the machine, 
and that a good efficiency is to be obtained, it is of 
interest to compare the proportions of the exhaust 
blading on successive designs of single-cylinder, 
3000-revolution machines. This is done in the 
following table :— 


Tasie XVII.-—Comparison of Exhaust Blading Proportions of 3000 Revolutions Single-cylinder Turbines. 


| 

Date. Machine. Max. rating, Rotor diam., 
} kW. | in. 

Ones 
1913 Norwich 3,000 | 254 
1916 | Derby .. 4,000 314 
1916 Aberdeen 5,000 | 38 
1918 Hackney 7,500 38 
1920 | Hammersmith 10,000 353 


Twisted, tapered, and profiled blades 


A duplicate 10,000 kW turbo-alternator was ordered 
for the Hammersmith station twelve months after 
the first machine was ordered. Fig. 121 shows the 
two machines in the station. They generated current 


progress had been made in the construction of large 
machines at high speed, and when, early in 1919, 
further plant was required for Lots-road, it was 
decided to keep to the previous unit size of 18,000 kW, 
but to increase the speed from 1000 to 2000 r.p.m., 
thus creating a new record in output at that speed. 
The turbine, like its predecessors, was of the 





Blade ratio. 





Blade height, 


Vacuum, | Annular area, 
in, in. Hg. | sq. ft. 
6} 29 4°55 | 1:3-92 
8 28-75 6-9 1: 3-94 
84 28-9 8-1 1: 4-46 
9 28-4 9-2 1: 4-24 
144 28-8 15-8 1: 2-44 


were used in the Hammersmith turbine. 


tandem type, with double-flow low-pressure cylinder, 
as shown in Figs. 122 and 123, and, like them, was 
required to work with steam at an absolute pressure 
of 200 lb. per square inch, superheated to 500 deg. 


twenty-six and ten respectively, with a coefficient 
“K” of 351, so that a great improvement was 
effected by the raising of the speed, and this was 
reflected in the guaranteed steam consumption being 
reduced from 12-0lb. to 11-4]b. per kWh. With 
the addition of the extra blades, which was done in 
1931, the value of ‘‘ K ” was raised to 417-6, and this 
increase, together with the improved steam conditions, 
reduced the steam consumption to.9-03 lb. per kWh. 

The by-pass valve was operated by a steam relay, 
as was that of the large single-eylinder Bradford 
turbine illustrated in Fig. 112. In both designs the 
force tending to close the valve was supplied by live 
steam at the stop valve pressure acting on the 
upper side of the relay piston. Also, in both designs, 
the force tending to open the valve was derived from 
@ spring acting in conjunction with the pressure 
beneath the relay piston. In both cases the valve 
was mounted on the top of the cylinder, but. 
by comparing the drawings, an important differ- 
ence will be observed. In the Bradford machine the 
valve was situated over the by-pass belt and steam 
passed downwards through it into the turbine. The 








Fic. 121—-Two 


at 50 cycles, 6600 volts, and gave their rated output 
at 80 per cent. power factor. 


THe Turrp Lots-roap Desicn, 18,000 KW ar 
2000 R.P.M. 
The Lots-road power station of the London 


Underground Railways operated, as will be remem- 








10,000- KW TURBO -ALTERNATORS 


IN HAMMERSMITH 


Fah. at the stop valve. It was intended that the 
steam conditions of the station should be improved 
at a later date, increasing the stop valve pressure to 
290 Ib. abs., and the temperature to 750 deg. Fah., 
and to enable the turbine to take advantage of the 
change provision was made for inserting an additional 
eighteen. rows of blades at the high-pressure end of 


POWER STATION 


consequence of the arrangement was that all the time 
the turbine was running at any load up to its econo- 
mical rating, the valve chest cover and the relay 
piston were unnecessarily exposed to the full pressure 
and temperature of the live steam. By altering 
the valve to the position adopted in the Lots-road 
turbine this objection was avoided. 











Fic. 122—18,000 - KW, 


bered, at a frequency of 33-3 cycles per second, so 
that the highest possible speed for the alternators 
was 2000 r.p.m. The next lower speed was 1000 
r.p.m., and this was for many years the standard 
speed of the machines in the station, the 6000 kW 
units ordered in 1908, and the 18,000 kW unit dating 
from 1913 all being designed to run at 1000 r.p.m. 
Since the design of the Jatter, however, considerable 








2000 R.P.M. TURBO - ALTERNATOR 


IN LOTS ROAD 


the rotor. In the previous 18,000 kW turbines, 
the steam passed altogether through fifty-three rows 
of running blades in the high-pressure cylinder, and 
twenty in each flow of the low-pressure cylinder, the 
corresponding value of the Parsons coefficient “* K ” 
being 243. In the 2000-revolution machine, as bladed 
for the old steam conditions, the corresponding 





POWER STATION, 1920 

On comparing the design of the high-pressure 
cylinder with that of previous machines of the same 
type, it will be noticed that a minor, though 
important, improvement has been made. In the 
Lots-road turbine, the cast steel centre portion of 
the cylinder was lengthened so as to include the 
whole of the blading. whereas the earlier practice 





numbers of the running blade rows numbered only 





had been to include the last gyoup of blades in the 
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east iron exhaust end. By modifying the design 
in this way, it was possible to standardise the cast 
iron exhaust ends, because any change in the blading 
would then only affect the dimensions of the cast 
steel portion. 


THE First TANDEM DOUBLE-FLOW TURBINE AT 
3000 R.P.M. 


Intermediate in point of time between the con- 
struction of the two large single-cylinder 3000- 
revolution machines for Hackney and Hammer. 
smith respectively came another large and important 
turbine of the two-cylinder tandem type. This 
formed part of a unit, built in 1919 for the Mersey 
Power Company, to develop 12,500 kW at 3000 r.p.m. 
The initial steam conditions were the same as the 
Carville turbines, namely, 250 lb. per square inch 
stop valve pressure superheated to 650 deg. Fah. and 
with an exhaust vacuum of 29-Oin. Hg. 

The set in question constituted the first two- 
cylinder tandem double-flow machine to be designed 
for the speed of 3000 r.p.m., and marked a distinct 
advance on the Carville and Lots-road units. It 
resembled these machines in the use of steel blades 
with end tightening throughout the high-pressure 
cylinder, and also in the use of carbon-packed glands. 
An improved method of fixing the cylinder blades 
was, however, adopted. It will be recalled that in 
the Carville turbines these blades were assembled in 
groups, or segments, which were held in the grooves 
by single caulking pieces. The caulking pieces, as 
inserted, were not serrated, their holding power being 
derived from their expansion into the serrations of 
the grooves by the caulking operation. In the 
Mersey Power design the caulking pieces were replaced 
by previously serrated strips, which engaged with the 
groove serrations. These strips were driven into 
position circumferentially and were then tightened 
by a light caulking. The rotor blades followed the 
practice adopted at Dunston, each blade being 
riveted and brazed to its own distance piece. The 
units thus formed were heavily serrated on both sides 





354" 





ring Centres 


4'~4" Beari 


im £OTS 
5’-10" Over L.P. Cylinder Centres 


BUILT 











ng Centres 


ring 














C27 Yo" Bear 


ROAD TURBINE 





























SEE as 


Tre Enaneen 


FiG. 124—BLADE ARRANGEMENT 


.and inserted into the serrated grooves through lantern 
spaces. The arrangement is illustrated in Fig. 124. 

With the increase in the speed it was possible to 
reduce the number of rows of blading, particularly in 
the low-pressure cylinder. In the Carville machines 
there were forty-three rows in the high-pressure cylin- 
der and eighteen rows on each side of the double-flow 
low-pressure cylinder ; while for the Mersey Power 
machine these figures were thirty rows and eight rows 
respectively. The reduction in the number of rows 
in the low-pressure cylinder were not entirely due to 
the higher speed, as the inlet pressure to the L.P. 
cylinder was reduced from 24]1b. per square inch 
absolute for Carville to 12 lb. per square inch absolute 
for Mersey Power, with a consequent reduction in the 
heat available for this part of the machine. The object 
of this arrangement was to keep the pressure in the 
glands below atmospheric pressure on all loads, so 
that the glands would always be packed by live 
steam. Referring to the sectional drawing, Fig. 125, 
it will be noticed that the cast steel portion of the 
high-pressure cylinder has been extended to the end 
of the blading, following the practice adopted in the 
Lots-road machine. 

The maximum ‘blade length was limited to one- 
quarter of the spindle diameter, namely, 9}in. on a 
diameter of 38in., following the design of the Hackney 
machine, and terminated with an opening coefficient 
of 0-71 times the annular area. 

A pivoted thrust block was used to locate the 
position of the low-pressure rotor, and, in common 
with the high-pressure thrust block, an external pipe 
was fitted to the top of the keep to lead away the oil. 
A single-ended claw coupling only was used between 
the high-pressure and the low-pressure cylinder, 
while a double-ended coupling was used to connect the 
alternator rotor. 

This was the practice adopted in the Lots-road 
turbine illustrated above, and a further point of 
‘similarity was the position of the overload valve in 


z 
Q 
F 
< 
F 
0 
x 
fa 
Fd 
° 
a 
Q 
< 
° 
4 
E 
° 
JJ 
4 
° 
— 
+ 
ts 
ca 
4 
) 
F 
3 
x 
° 
° 
° 
© 
I 
i] 
> 
° 
4 
=z 
F 
z 
° 
F 
] 
wu 
o 
x] 
= 
g 
u 


entres 


ring Ci 


linder Centres 


ti 





Poy 


ver H. 


“ 0 


13 '~3% - Bea 


THE 18,000-KW LOTS 


9-115 





“Tre Gnaincen"’ 

















Aprit 27, 1934 





THE ENGINEER 


423 











the inlet steam belt, rather than in the by-pass belt, 
with the advantages already referred to. But whereas 
the overload valve in the Lots-road turbine was 
steam operated, the system of oil relay governing 
adopted in the Mersey Power machine permitted and, 








Company. The Treforest turbine, a sectional drawing 
of which is reproduced in Fig. 127, was designed to 
develop no less than 18,750 kW in a single cylinder, 
at a speed of 1500 r.p.m. The rotor was made from a 
single forging with wheels shrunk on to carry the 





turbine was operated for nearly three years under 
these lower conditions, and ran quite satisfactorily, 
being @ particularly smooth running machine. At a 
later date new boilers were put into service, and the 
turbine was then operated with a steam pressure of 
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Fic. 125—12,500-KW, 3000 R.P.M. TURBINE FOR THE MERSEY 


indeed, required a quite different method of operation. 
The piston on the valve spindle, subjected to the 
action of steam on both sides, was entirely done 
away with, and the risk of the valve sticking was 
thereby practically eliminated. The valve, as before, 
was of the balanced type, and was held to its seat by 
the pressure of a light spring. It was opened mech- 
anically by a lever actuated by the motion of the 
spindle of the main throttle valve, after the latter had 
been opened by its oil relay to the position required 
for the economical load. 

A view of the two 12,500-kW turbo-alternators in 
the Mersey Power Company’s station is given in 
Fig. 126. 

The alternator generated three-phase current at 
6100 to 6700 volts and 50 cycles. The rotor was 
longer than that of any previous machine running at 
3000 r.p.m., its length being 17ft. 74in. and its 
weight 12} tons. The rapid increase in the size of 
machines running at high peripheral speeds had made 
it of increasing importance to ensure that the metal 
used in the construction of rotors was absolutely 
sound and free from flaws. With this object it was 
decided to trepan a hole axially through the centre of 
the rotor of the Mersey Power alternator, from end to 
end, so that the interior of the forging could be 
thoroughly examined. This was the first rotor in 
which such a precaution was taken, and the realisation 
of the advantages gained thereby resulted in the 
practice being standardised by Messrs. Parsons from 
that time. 

The windings on the rotor were of copper strip with 
mica insulation and the end caps were made of weld- 
less nickel chrome steel. The exciter for the machine 


low-pressure blading. ‘The low-pressure dummy was 
also formed from a separate forging for the same 
reason of minimising the diameter of the rotor forging 
required. An experience with this machine showed 
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the extreme care that was necessary in the manufac- 
ture of large rotor forgings to avoid the existence of 





was driven from the end of the rotor by means of a 





TT AZ nanentll 
maa adses a 


Fic. 126—TwWo 12,500-KW TURBO-ALTERNATORS OF MERSEY POWER 


flexible coupling, and the ventilation of the alternator 
was provided for by an external motor-driven fan. 


THE TREFOREST MACHINE. 


In the year 1921 the 15,000-kW Bradford machine 
was surpassed in size by a unit ordered for the 
Treforest station of the South Wales Electrical Power 








internal stresses. When this turbine was first set to 


Co. 


work it operated temporarily under conditions of 
steam pressure and temperature lower than those for 
which it was designed ultimately to operate. The 
initial steam conditions were 180 1b. per square ineh 
gauge stop valve pressure with a total temperature 
of 530 deg. Fah., and under these conditions the 
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325 lb. per square inch and a temperature of 725 deg. 
Fah. After a comparatively short run the turbine 
rotor developed rather severe vibration, and examina- 
tion showed that it was bent. The rotor was 
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straightened in the ordinary way by peening, and 
after being restored to perfect dynamic balance was 
put back into service. After a few days vibration 
again developed, and it was thought that the rotor 
had not been sufficiently peened. Instructions wor 
given to peen it again and, at the same time, to give 
it a slight amount of bend in the opposite direction. 
After being put back into service it again developed 
vibration. 

It was then evident that the shaft forging contained 
internal strains, which, although not released by the 
initial low steam temperatures, were released by the 
later higher conditions. The shaft was, therefore, 
returned to Heaton works and heated to a tem- 
perature 200 deg. Fah. above its highest working 
temperature by gas burners, while rotating in an old 
lathe in a rough temporary oven to retain the heat. 
After the whole shaft had come up to the desired 
temperature, which was ascertained by thermo- 
couples placed in contact with the metal of the shaft 
in the hole trepanned through the axis, the gas 
burners were shut off, and the shaft was kept rotating 
in the oven until it was quite cold. It was then 
put into a proper lathe and skimmed up true all 
over, but as a check on the removal of the forging 
strains, it was put back into the oven lathe and again 
roasted and cooled, rotating all the while. After 
the second heating it was finally checked over for 
truth and found to be perfectly true. The dynamic 
balance was then checked and the shaft was returned to 
Treforest, and ran without giving any further trouble. 
Fig. 128 shows the turbine rotor in the dynamic 
balancing machine at the Heaton works. 

A comparison with the previous large single 
cylinder turbine at Bradford, which was illustrated 
in Fig. 112, will show several points of difference. At 
Treforest the low-pressure blading was made definitely 
conical throughout, the last blade rows being pro- 
portionally much longer. Indeed, not only was the 
ratio of blade length to rotor diameter increased 
from 1: 4-1 to 1: 2-8, but at the same time the blade 
tip speed was increased from 5l0ft. to 721ft. per 
second. The coupling also was modified from the 





maximum load obtainable was only 10,000 kW. The 





double to the single-claw type, although, as will be 
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seen from Fig. 127, sufficient room was left in the 
pedestal for the double-claw system to be reverted to 
in case this might prove desirable. In the Bradford 
machine carbon packed glands had been employed, 
but in the Treforest design there was a change back 
to glands of the labyrinth type because difficulty had 
been found in preventing the carbon segments from 
sagging away from the shaft in such large sizes. 

The design of the thrust block was also changed in 
the Treforest machine. It will be noticed that pre- 
viously the thrust block and steam end bearing were 
housed in a single carrier which was moved by the 
adjusting gear when lining off the rotor. As the 
Treforest turbine rotor completely bladed weighed 
36 tons, against the Bradford turbine rotor of about 
22 tons, it was thought that difficulty might be expe- 
rienced in moving the carrier. For this reason it was 
decided to make the thrust block and bearing separate 
for the Treforest turbine, so that only the thrust block 
had to be moved and the bearing remained in a fixed 
position. The rotor would then move on the bearing 
oil film. The new arrangement of the overload valve 
as fitted to the Mersey Power turbines was also incor- 
porated at Treforest. 

When the Treforest machine was constructed the 
rotor shaft was solid, as shown, but in consequence of a 
serious accident to a turbine at Shanghai in 1922, 
when a sheft broke owing to an internal flaw on 
the forging, the Treforest rotor was returned to the 
Heaton Works, and bored through from end to end 
to verify the soundness of the metal. The practice 
of boring a hole of considerable size through the 
centre of all but the very smallest turbine and alter- 
nator rotors, has never since been departed from at 
the Heaton Works. Every portion of the internal 
surface of the bore is examined, under considerable 
magnification and strong illumination by. means of a 
boresecope, so that no defect or flaw in the interior of 
the metal can escape detection. 

The core which is trepanned from the rotor is also 
subjected to careful examination to determine the 
extent of segregation and non-metallic inclusions in 
the centre of the forging, which usually is the place 
where the worst condition is likely to be found. This 
examination, of course, is additional to the drastic over- 
speed tests to which all rotors aresubmitted, and which, 
it may be mentioned, had been successfully passed by 
the rotor which failed at Shanghai. Since the adoption 
of the practice of boring out the centre of all rotors, 
there has never heen another ease of failure of the 
rotor of a Parsons machine. 

The alternator, of which a longitudinal section is 
given in Fig. 129, was constructed for a maximum con- 
tinuous output of 18,750 kW, three-phase, at a power 
factor of 70 per cent., 11,000 to 12,000 volts, and 
25 cycles. It was a machine of unusually high 
efficiency, due to several improvements in design. 
The iron losses were kept low by the use of a core of 
high-resistance alloy steel, the core ends being 
supported by means of fingers of non-magnetic steel 
of sufficient rigidity to maintain the necessary end 
pressure on the laminations. The windingslotsthrough 
the stator, moreover, were completely closed, so that 
a comparatively narrow air gap could be employed 
without fear of the production of ripples in the wave 
form of the voltage generated. The ventilation of the 
stator was carried out on the compartment principle 
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already explained and illustrated in connection with 
the Carville alternators. Air was supplied to the 
alternator by a separate motor-driven fan. The 
incoming air before entering the fan was drawn 
through @ “ wet air filter,” which consisted of a large 
chamber provided with numerous water sprays. 
Here the dust in the air was washed out, and the 
temperature of the air sensibly lowered. After 
passing through the alternator, the air was discharged 
to the atmosphere. 

The rotor was mainly surface cooled by the air 
circulated through the stator, which impinged on the 
whole length of its surface. Further cooling, however, 
was provided by air drawn through holes in the end 
caps. Part of this air passed through the rotor end 


windings and the remainder travelled axially along 
the rotor in idle slots cut for the purpose. Gaps left 
in the keys or core plates which closed these slots 
allowed the escape of the air into the air gap of the 
alternator. 

A direct-coupled exciter at thé end of the rotor 
shaft| provided the necessary field current for the 





















































volts was considered to be very high. But the turbine 
to which it was coupled was destined later to drive u 
machine far more noteworthy in respect of generatiny 
voltage. In 1932, in consequence of the change 
over by the South Wales Power Company to the 
standard frequency of 50 cycles, the original alter 
nator had to be replaced, and advantage was taken of 
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alternator. The exciter was of the self-excited, shunt- 
wound type, with forged steel poles in a cast iron 
frame. It was fitted with interpoles of mild steel, 
and was designed to give stable excitation at all 
loads. 

When the Treforest alternator was constructed 
in 1921, its terminal pressure of 11,000 to 12,000 





12,000- VOLT ALTERNATOR FOR TREFOREST POWER STATION 


the occasion to change it for a machine generating 
at the very high pressure of 33,000 to 36,000 volts 
at 50 cycles. The new machine was constructed on 
the Parsons concentric conductor principle, as first 
employed for the Brimsdown high-voltage turbo 
alternator in 1926. 

(Z'o be continued.) 


Fatigue Tests on Hard Drawn Steel Wire. 


By JOHN J. DOWLING, M.A.. University College, Dublin, 8S. M. DIXON, M.A., and 
M. A. HOGAN, D.Sc.. Imperial College of Science and Technology. 


HE resistance of hard drawn steel wire to fatigue 

is of considerable importance because a great 
deal of this material is used in ropes which are sub- 
jected to repeated applications of stress under severe 
conditions. Although hard drawn steel wire has 
the highest tensile strength of any metal used in 
engineering, this high strength is obtained by a 
process of cold working which profoundly modifies 
the structure and properties of the material. The 
wire used in colliery winding ropes normally has a 
tensile strength of 100 to 120 tons per square inch, 
and is drawn from moderately high carbon steel 
having a strength of 50 to 60 tons per square inch 
in the annealed condition. It had long been suspected 





that this increase in tensile strength was not accom- 
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panied by a corresponding increase in the fatigue 
resistance, but experimental evidence on this point 
has only recently been forthcoming.* 

The lack of information as to the fatigue properties 
of steel wire may be attributed to the difficulty of 
securing a satisfactory method of test. The standard 
types of fatigue test, such as Haigh’s or Wohler’s, 
which depend on the use of a machined specimen 
with a narrow waist where fracture is to take place, 
cannot be employed because the wire must be tested 
as a whole. Any machining away of the surface 
would disturb the internal equilibrium of a cold 

* A. V. De Forest and L. W. Hopkins, ‘‘ The Testing of Rope 
Wire and Wire Rope,” “ Proc.,’’ Am. Soc. Test. Mat., 1932, 








32 (1I.). 





drawn wire, and the results obtained on specimens 
machined out of wires would have little value. The 
surface skin (which frequently differs in composition 
from the interior due to decarburisation) is an 
essential part of the wire, and no test can be satisfac- 
tory unless it operates on the wire in the finished 
condition. ‘ 

Some experiments were made in which the wires 
were bent and straightened over a pulley at a speed 
of one reversal per second. When this machine 
was run for ten hours per day, a month was required 
to produce 1 million reversals, and the rate of pro- 
gress in the research was very slow. Another dis- 
advantage of the long-continued experiment was 
that the wires tended to rust in the air of the labora- 
tory, and irregular results were obtained because 
some of the specimens failed by corrosion fatigue. 

The method of test subsequently adopted consists 
of supporting the specimen as a “ free free” bar in 
a magnetic field, and causing it to vibrate by passing 
through it a pulsating electric current of resonant 
frequency. 

The motion of an elastic rod vibrating as a “ free 
free’ bar has been discussed by Rayleigh. In the 
simplest form there are two nodes (): 224 of the length 
from either end, and the shape of the bar when bent 
is approximately that of a sine curve, the maximum 
curvature being in the centre. Since the flexual 
stress is proportional to the curvature, the maximum 
stress will be in the centre of the specimen. Thus, 
in this form of test, failure will take place well away 
from the supports, When the specimen vibrates 
it is alijectad to bending stresses which alternate 
from a positive to a negative maximum value, and 
the material is stressed alternately, in tension and 
compression. Since the specimen does not rotate 
the maximum stresses on any cross section will be 
in one diameter, in the plane of vibration, and thus 
the maximum stress will only operate on two lines 
on opposite sides of the wire. The method of test 
differs from rotating beam tests in this particular 
since in a rotating beam all points on the surface are 
in turn exposed to the maximum stress. 

If the elastic modulus and the diameter of the 
wire be known, the length for any given frequency 
of vibration can be calculated. When the length has 
been determined the stress corresponding to any 
amplitude of vibration can be obtained. Since the 
deflection of the free outer ends of the specimen is 
proportional to the central deflection, the amplitude 
of vibration can be measured at the end instead 
of in the centre. This is more convenient with the 
type of apparatus used in our experiments. The 
wires used in colliery winding ropes range from 
0-05in. to 0-136in. diameter, and our experiments 
have been limited to wires within these limits. The 
total length of specimens of these wires vibrating 
at about 100 periods per second ranges from 10- 65in. 
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to 15°3in. The amplitude of vibration required to 
cause a given fibre stress is constant for all similar 
specimens with the same elastic modulus vibrating 
at the same speed, and amounts to 0-0l5in. for a 
stress of 1 ton per square inch (n= 100 and E= 13,400 
tons per square inch). Thus, the amplitude for a 
stress of 30 tons per square inch would be 0: 46in., 
corresponding to a total movement of the end of the 
specimen of 0-90in. 

In 1925 Professor C. F. Jenkin deseribed an 
apparatus for fatigue testing based on the principle of 
the ‘free free” bar.t The source of alternating 
current was a valve oscillator which was tuned to 
resonance with the specimen and the magnetic 
field was provided by an electromagnet. Numerous 
OF. matte em ns ne + 
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precautions had to be taken to ensure a steady supply 
of current to the valves and other parts of the appa- 
ratus to prevent the oscillator falling out of resonance. 
Since we only required tests at one frequency, we 
experimented with an alternator driven by a direct- 
current motor as the source of alternating current. 
The magnetic field was provided by an electromagnet. 
The length of specimen was chosen so that its fre- 
quency of vibration as a “ free free” bar was near, 
but slightly below the frequency of the alternator 
(50 periods per second). The speed of the alter- 
nator was then reduced by inserting resistance in the 
motor circuit. The normal variations in the voltage 
of the direct-current mains at certain times of the 
day were too great to allow of the satisfactory opera- 
tion of this machine. However, when the motor 
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was run off a large battery, the speed remained very 
constant, and the amplitude of the specimen remained 
steady once the initial period of warming up was over. 

Owing to the difficulties experienced when employ- 
ing externally generated oscillations, we decided to 
use the vibrating specimen as the source of the 
oscillations,t and thus avoid all troubles connected 
with lack of resonance between specimen and oscil- 
lator. Two methods have been used, in both of which 
the oscillations of the specimen suspended in a mag- 
netic field are stimulated by the output current from a 
valve amplifier, the input voltage to which is con- 
trolled by the specimen. 





t ‘* Proc,,” R.S., CIX., p. 119. 


t This method follows on the lines of « circuit previously 
devised by one of the authors for use with fog signals (Dowling, 
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The first type of apparatus was operated by causing 
a flag attached to the specimen to occult a beam of 
light falling on a photo-electric cell. This is shown 
diagrammatically in Fig. 1. The specimen A B was 
supported at the nodes P and Q by double loops of 
fine copper wire under a definite tension. The valve 
amplifier embodied a tuned transformer amplifying 
stage coupled to one or more power valves. The 
output from the power valves fed the specimen with 
driving current through a step-down transformer. 
The input voltage was derived from the photo- 
electric cell circuit through the customary resistance- 
capacity coupling to the input grid. When the 
capacities C, and C, were correctly adjusted, the 
specimen commenced to oscillate spontaneously as 
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soon as the lamp L was switched on. The beam of 
light falling on the photo-electric cell G was only 
partly obscured by the flag F. The amplitude of 
vibration was controlled by means of an adjustable 
diaphragm over the window of the photo-electric cell. 

In another form of this apparatus the valve 
amplifier was replaced by a pair of gas-filled relays 
or thyratrons, which were caused to start and stop 
discharge by variations in the grid voltage controlled 
by a photo-electric cell circuit as before. This appa- 
ratus was operated off the D.C. mains, a regulator 
lamp (barreter) being used to steady the voltage. 
This type of apparatus is very suitable for use where 
only direct current supply is available, and many of 
our tests have been carried out on a machine of this 
kind. 

In both these machines the number of vibrations 
made by the specimen was counted by the aid of an 
electric clock, which was operated off the amplifier 
or thyratron circuit. Owing to the fact that the 
direct current of 15 to 20 milliamps feeding the anode 
of the clock valve passed through the clock circuit, 
in addition to the pulses from the oscillating system, 
the clock became partially polarised, and ran at half 
speed. Thus, instead of running at a speed corre- 
sponding to 100 cycles per second, it actually ran at 
50 cycles, or the normal speed for which electric 
clocks are designed. When the specimen failed, the 
oscillations ceased and the clock stopped. 

It was noticed that under certain conditions vibra- 
tions of the specimen took place before the lamp 
illuminating the photo-electric cell had been switched 
on. These vibrations were due to the potential 
difference produced by slight movements of the wire 
in the magnetic field which was picked up by the 
detector valve and fed back to the wire through the 
amplifier in the form of driving current. It was 
found that by making suitable arrangements for 
picking up the potential difference at the ends of the 
specimen and altering its phase, the wire could be 
vibrated without the use of a photo-electric cell 
circuit. This ‘“ self-controlled” vibration circuit 
gives rather larger amplitudes for a given expendi- 
ture of power and has been adopted for future work. 

The self-controlled vibration circuit had one dis- 
advantage in that the electrical oscillations per- 
sisted after the failure of the specimen (because 
when the specimen fails it is only cracked to about 
half the depth and the remainder of the section still 
acts as a conductor). Hence the valve-operated 
clock circuit previously employed must be modified, 
or the clock would continue to run after the specimen 
had failed. To avoid this difficulty, it was decided 
to use the same clock circuit as before, but to switch 
it off when the specimen ceased to vibrate. The 
switching off of the clock was effected by means of a 
photo-electric cell and sensitive relay, which kept 
the switch closed as long as the wire was in full 
vibration, but which opened the switch when the 
wire came to a stop and cut off the light falling on the 
cell. This device had previously been used to stop 
the motor generator set in our first machine. 

Since most places now have alternating current 
supply, the latest fatigue testing machine has been 
built to operate off alternating current. Indirectly 
heated valves are used throughout, and direct current 
for the valves and photo-electric cell is furnished by a 
metal rectifier. In operating off the A.C. mains it 


vibrations per second slight ripples from the supply 
came through the rectifier system and caused hunting 
of the specimens. By running below 95 or above 105 
vibrations per second this trouble was avoided. 

A photograph of the finished machine is shown in 
Fig. 4. The twin cobalt steel: permanent magnets 
can be seen in the centre. The specimen passes 
through the air gap and is suspended at the nodes 
from adjustable brass supports provided with slow- 
motion screws for levelling the specimen. The two 
knobs on the right-hand side are variable resistances 
for controlling the amplitude. The amplitude is 
measured by a mirror and scale device at the right- 
hand end of the specimen. On the left can be seen 
the lamp and the hood over the photo-electric cell 
used for operating the cut-off gear on the clock. The 
clock can be seen low down on the right-hand end of 
the cabinet. 

A small scratch, a white paint mark cut away to a 
fine point, or a minute bead of mercury embedded 
in amyl acetate cement situated at the end of the 
specimen serves as a mark for the measurement of the 
amplitude. In our first experiments we used a mirror 
and scale device shown diagrammatically in Fig. 2. 

A strip of plate glass mirror is mounted hori- 
zontally about an inch above the specimen and a 
graduated scale is fixed in an inverted position, so 
that its edge is the same distance from the mirror. 
Thus when the observer looks downwards the end of 
the specimen and the image of the scale appear to 
be in the same plane, and thus parallax is avoided. 
The ivory scale used was graduated to one-fiftieth of an 
inch, and by the aid of a magnifying glass these 
divisions could be subdivided into five, so that the 
amplitude could be measured to within one two- 
hundred-and-fiftieth of an inch. Since the ampli- 
tudes were normally between 0-8in. and 1-@in., this 
corresponds to an error of less than 4 per cent. 

As the use of this method of measurement calls fo- 
a certain amount of skill, we have developed a special 
type of microscope to simplify the operation. The 
optical arrangement, which may be termed a twin 
micrometer, is shown in Fig. 3. Four small totally 
reflecting prisms (a, d,, ¢,, C2) are mounted in a metal 
box beneath a microscope with 3in. objective and a 
micrometer eyepiece. The boundary between the 
two prisms c, and ¢c, is on the axis of the microscope, 
so that half of the objective receives light from an 
object at A, and the other half from an object at A,. 
The images of A, and A, are superposed on the eye- 
piece scale, and in the case of the vibrating wire with 
@ mercury bead the observer sees two bright arcs 
against a dark background. Making allowances 
for the magnification of the microscope, the amplitude 
is obtained by adding the difference between the two 
readings (at the ends of the arcs) on the micrometer 
scale to the base line. This latter is, of course, 
obtained once and for all by observing a standard 
scale through the instrument. In one instrument 
for example, the base line is 1-00in. and each of the 
fifty micrometer divisions represents 0-004in. Thus, 
double amplitudes from 0-80in. to 1-20im. are within 
the range of measurement, and the accuracy obtain- 
able is about 0-0008in., or one part in a thousand 
of the total amplitude. 

Experiments have been carried out on a number of 
specimens of wire of different grades and tensile 
strength. The results of a typical test (on plough, 
acid wire) are given in Fig. 5. The stress limit 
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decreases with increase in the number of reversals, 
rapidly at first and then more slowly, becoming con- 
stant at about 1,000,000 reversals. The value of 
the fatigue limit in reversed bending is about one- 
quarter the tensile strength or the fatigue range is 
about half the tensile strength. The results of a 
number of tests on different coils of new wire are 


given in Table I., where the results of the 
ordinary mechanical tests are given for com- 
parison. 


These results show that the fatigue range in reversed 
bending is approximately half the tensile strength of 
the wire. The results for special acid quality are 
better than for acid quality in the case of the extra 
special plough grade, but worse in the case of the 
plough grade wire, and there is no difference between 
the two qualities in the special plough grade. The 
reasons for these differences are being investigated. 
It is generally considered that special acid quality 
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was found that when the specimen was run at 100 





wire being made from purer materials has a smaller 
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quantity of non-metallic inclusions than acid quality 
wire. One would expect inclusions to reduce the 
fatigue resistance of the wire, because they are, in 
effect, discontinuities or holes in the material, and 
the fewer holes in the wire the better. However, all 
six wires investigated were of very good quality, 
and only contained insignificant quantities of melu- 
sions, so that the cause of the differences must be 
sought elsewkere. Since all the wires had been stored 
in the laboratory for the same length of time under 
identical conditions, their surfaces should have been 





single series of tests at 450 deg. Cent., the tensile 
strength was reduced by about 16 per cent., whilst 
the fatigue resistance was only just affected. It will 
be noticed that the galvanised plough wire had a 
relatively high ratio of fatigue range to tensile 
strength ; this is probably due to the fact that the 
process of galvanising the hard drawn wire had 
caused a reduction in tensile strength which was 
accompanied by @ much lower drop in fatigue 
resistance. 

The investigations described m this paper have 


TABLE I. 


| Tensile strength, 


Description. Diameter, in. tons /sq. in. 


Extra special plough : 
Special acid = 
Acid .. : 

Special plough : 
Special acid 
Acid .. : 

Plough : 

Special acid 
Acic o. 


80-0645 
0-0635 
0-064 
0-066 


0-0645 
0-064 


in the same state. Some parts of the coils, however, 
showed slight pitting, which made the results irre- 
gular, and although all obviously pitted wires were 
excluded from the tests; it may well be that some of the 
specimens gave low results due to pitting. 

When a wire with a pitted or otherwise damaged 
surface is tested, failure frequently occurs at some 
distance from the centre of the wire. The stress at 
the point of fracture which is less than that at the 
centre can readily be calculated. A test of this kind 
really gives two results—(1l) that the wire at the 
centre withstood that number of reversals under the 
given stress; (2) that the injured part of the wire 
fractured at the given number of reversals under the 
lower stress. The effect of very slight pitting such as 
would take place on wires which had been wiped clean 
with cotton waste and hung up in the laboratory for 
a couple of weeks is to reduce the fatigue limit by at 
least 30 per cent. But it is well known that the 
effect of pre-existing corrosion damage on the fatigue 
resistance of metals is very much less than that of the 
simultaneous action of corrosion and fatigue, and 
since a large number of wire ropes fail by corrosion- 
fatigue it seems very desirable to study the resistance 
of wires un der these conditions. 

Some preliminary experiments have been carried 
out on the fatigue resistance of wires exposed to 
corrosion in a spray of tap water. The spray is pro- 
vided by a fine atomiser jet operated by compressed 
air situated sufficiently far from the specimen to 
ensure that the spray does not strike it at a high 
velocity. It has been found that under these con- 
ditions the presence of the spray has no effect on the 
motion of the wire. The surface of the wire remains 
moist, but the amount of water adhering to it is not 
sufficient to modify its shape or to change the speed 
of vibration. The work has not yet gone very far, 
but it may be said that when a 115-ton wire with a 
fatigue limit in reversed bending of 30-5 tons was 
exposed to the water spray, it broke after 1,000,000 
reversals at a stress of 11-0 tons. The specimen was 
tested at 90 reversals per second, so that 1,000,000 
reversals would take just over three hours. The 
form of the stress-reversal curve in corrosion-fatigue 
appears to be a straight line slanting downwards at 
least as far as 1,000,000 reversals, whereas in the 
normal fatigue tests the curve slopes downwards 
at a decreasing rate, and becomes horizontal at about 
i,000,000 reversals. Further experiments are in 
progress to study the trend of the curve in corrosion- 
fatigue. 

The effect of heating hard drawn wires, which is of 
considerable importance in connection with the pro- 
blem of capping ropes, is also being studied by means 
of fatigue tests. In the ordinary mechanical tests, 
it is found that even a slight heating (to 200 deg. 
Cent.) has a marked effect on the stress-strain curve 
of a cold drawn wire. Heating to higher temperatures 
causes further modifications, but it is not possible to 
decide on the limiting temperature to which a wire 
may be raised without injury from a study of stress- 
strain curves alone. 

Since the wires in service are subjected to repeatedly 
applied stresses, it seems best to study the effect of 
heating by investigating the fatigue resistance of 
heated wires. The following Table II. gives the resulis 
of some tests on different kinds of wire :— 





Fatigue limit, | Ratio of fatigue 
tons/sq. in. | range to tensile 
strength. 


Torsion on 


100 dia. 


Flexion over | 
5 mm, radius, | 
} 
H 


*505 
+476 
*520 
526 
-520 
»549 


been carried out as part of the work of the Wire 
Ropes Research Committee of the Safety in Mines 
Research Board. We wish to thank the Board for 
permission to publish this paper, and to express our 
indebtedness to Mr. H. B. M. Hill, B.Se., for the 
excellent way in which he carried out a large part of 
the experimental work. 








The Société des Ingénieurs Civils 
de France. 


()* May Ist. 1903, King Edward VIL. paid an 
J official visit to Monsieur Emil Loubet, President 
of the French Republic, and stayed in Paris for 
several days. During this historic visit the 
antagonism, which had existed between two great 
nations for many years, was brought to an end, 
and the foundation of the Entente Cordiale was 
laid. The rapprochement gave rise to agreements 
and alliances, which were cemented by the Great 
War, during which numbers of Britons spent years 
on the soil of France, and thus men of all classes 
of the two nations came to know each other for the 
first time. From this contact there arose a desire 
for approach between professional men in the two 
countries, not only for purposes of hospitality and 
social intercourse, but chiefly for the exchange of 
professional views on science and practice. This 
desire was first satisfied in respect of engineering. 

The conditions generally in the two countries in 
regard to this profession are widely divergent, both 
as to qualifications and practice. In regard to 
engineering Institutions, for instance, we have in 
England the Institution of Civil Engineers, established 
in 1818, the first Royal Charter of which, granted 
in 1828, recited the object of the Institution as being 
* the General Advancement of Mechanical Science ” ; 
the Institution of Mechanical Engineers, established 
in 1847; the Institution of Electrical Engineers, estab- 
lished in 1871 as the Society of Telegraph Engineers, 
and a number of other bodies, many dealing with 
special branches of the engineering profession. 

Most of these Institutions hold entrance examina- 
tions, and they are, therefore, the qualifying bodies 
for the engineering profession in Great Britain. In 
France, on the other hand, there is a State qualifica- 
tion, depending in the first instance upon the diploma 
of State Universities or State Engineering Schools, 
and the engineering institutions are not examining 
bodies. In contrast to the multiplicity of engineering 
institutions in England, which imposes a serious tax 
upon members of the profession in having to pay, 
in most cases, more than one annual subscription, 
there is primarily one institution in France, the 
Société des Ingénieurs Civils de France, established 
in 1848, which embraces every branch of the pro- 
fession, although a very small number of very 
specialised societies have come into existence of late 
years. The Société, which owns a fine building in 
the Rue Blanche in Paris, is governed by a Council 
composed of a President, a Vice-president, a 
Treasurer, and fifty-six members of the Council, 
which is divided into eight sections, each presided 


Tasrie II. 


As manufactured. 


Description of wire. 
strength. | limit. 
| | 


Extra special plough, spl. acid 


0: 0645 
0-0645 


Plough, special acid 
0-101 


Plough, galvanised 


These results show that although heating the wires 
to 600 deg. Cent. produces a marked reduction in the 
fatigue resistance, the reduction is relatively less than 
the reduction in tensile strength. In the case of the 


Diameter. Tensile | Fatigue | Ratio of fatigue 
| range to tensile 


After heating. 





Tempera-| Tensile | Fatigue | Ratio of fatigue 
ture, strength. limit. | range to tensile 
deg. C. | | strength. 
Bs Lio ac lI kel es nob be 
0-505 | 450 | 106-0 0-595 
— | 600 | 64-0 0+723 
0-520 | 600 64-0 0-688 
0-690 600 55-3 0-702 


strength. | 


| 
| 
| 
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over by a@ Section President, these sections being as 
follow :— 
(1) Public Works and Civil (as distinct from 
Mechanical, Electrical, &c.) Engineering. 





(2) Industrial Engineering and Transport by 
Railway, Road, and Sea. 

(3) Mechanical Engineering. 

(4) Mining and Metallurgy. 

(5) Physical and Chemical Engineering. 

(6) Electrical Engineering. 

(7) Agricultural Engineering 
duction. 

(8) Industrial Economy and Organisation. 


and Food Pro 


The “ Proceedings ’’ of the Société are published 
every two months, and are very fully illustrated, both 
by plans and by engravings, and, in addition, fort 
nightly publications, containing reports of the dis- 
cussions at meetings are issued, these discussions 
not being reported in the bi-mensal ‘‘ Proceedings.” 


THE BRITISH SECTION. 


Pursuant to the idea of professional rapprochement! 
and interchange of technical knowledge mentioned 
in the early part of this article, a British Branch 
(or Section) of the Société was established in England 
in 1919. The present year is, therefore, the fifteenth 
anniversary of its foundation. It was followed by 
the foundation of several other foreign branches, 
namely, the American, established in 1920, of which 
Mr. Herbert Hoover, ex-President of the United 
States, and himself an engineer, is President ; and 
the Danish, Belgian, Polish, and Spanish Sections, 
the last-named established within the last few weeks. 

The British Section is, with the exception of the 
Spanish, the only autonomous Section, bemg governed 
by a President, Vice-presidents, and Council, who 
have power to make rules within certain limitations. 
It was established under the authority of the Council 
of the Société given on July 30th, 1919, one object 
being defined as (inter alia) “to establish closer 
professional and social relations between the members 
of the Société resident in the United Kingdom, and 
those resident in France and other countries.’ Its 
membership at the end of the first year numbered 
eight-five, and included many British engineers of 
prominence, who were interested in France and in 
French practice, at that time little known in England. 
The numbers have grown to about 200. 

The Inaugural Meeting of the British Section was 
held in the Hall of the Royal Society of Arts on 
November 24th, 1919, the late Mr. H. Sloog acting 
as Honorary Secretary, when addresses were delivered 
by the late Mr. C. H. Wordingham, Past-president 
of the Institution of Electrical Engineers, and Mr. 
T. J. Gueritte, who was President of the Section 
for two years, and has since acted as Treasurer up 
to the present day. 

The Marquis de Chasseloup-Laubat was the first 
Treasurer of the Section, and has ever since acted 
as corresponding member or “‘ liaison officer ’’ between 
the parent society and the Section. 

The successive Presidents of the Section have been : 


The late Mr. ©. H. Wordingham, Past-president o! 
the Institution of Electrical Engineers. 

Mr. T. J. Gueritte. 

Mr. T. J. Gueritte. 

Mr. W. Noble Twelvetrees, Past-president of the 
Society of Engineers. 

25 Mr. Roger T. Smith, Past-president of the Institution 
of Electrical Engineers. 

The late Mr. L. A. Legros, Past-president of the 
Institution of Automobile Engineers. 

The late Mr. Fiander Etchells, Past-president of the 
Institution of Structural Engineers : and 

Mr. G. G. Lynde, M. Inst. C.E. 

1927-28 | Mr. Frank Merricks, Past-president of the Institution 

1928-29 of Mining and Metallurgy. 

1929-30 Mr. N. G. Hackney. M.I.M.M. 

1930-31 The late Colonel Mitchefl Moncrieff, Past-president 
of the Institution of Structural Engineers ; and 

Mr. M. Du-Plat-Taylor, M. Inst. C.E. 


Mr. M. Du-Plat-Taylor, M. Inst. C.E. 


1920-21 


1921-22 
1922-23 
1923-24 
1924 


26 


1925 


1926-27 


1931-32 
1932-33 
As at present constituted, the Patron of the 
British Section is the Rt. Hon. The Earl of Derby, 
and the President is Mr. W. R. Howard, M.I. 
Struct. E., who acted for many years as the Honorary 
General Secretary. The Council includes Past- 
presidents of several British engineering institutions. 
The British Section performs an invaluable réle 
in the advancement of engineering knowledge in 
this country, in that under its egis valuable papers 
are read in London by the most eminent French 
engineers of the day. It, therefore, merits the support 
of British engineers, to whom the circulation of the 
** Proceedings ”’ of the parent Society alone must be 
very valuable. The offices of the British Section are 
at 82, Victoria-street, Westminster, London, 8S.W.1. 








The Bankside Control Room. 


WHATEVER opinions may be held regarding the yrid’s 
merits, no one can fail to recognise that its design and 
construction reflect great credit on British engineers. 
Many problems have arisen in the development of equip- 
ment for this extensive system of interconnection which 
is expected to result in great economies in the supply of 
electricity throughout the country. The control-room 
equipment alone has called for much thought and investi- 
gation, especially that for the South-East and East 
England systems, housed in the Central Electricity 
Board’s Bankside control-room shown in the accompany- 
ing illustration. 

During 1934 the selected and other generating stations 
under the Board’s control will feed over 4000 million 
kW-hours to the common pool formed by the grid in these 
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areas to meet the requirements of the supply undertakings 
for which the Board is responsible. Under this system of 
control, there are over fifty generating stations with more 
than 2 million kW of plant and over 1000 route miles 
of high-voltage overhead lines and cables. There 
are also 32 132-kV transforming stations, 16 66-kV, 
and 36 33-kV and lower-voltage transforming stations 
which serve to connect the grid with the lower- 
voltage distribution systems of the undertakings, through 
duplicate transformers in practically every case. 

The control organisation to deal with the 4000 million 
kW-hours during the present year, and representing about 
one-third of the total public supply requirements of Great 
Britain at the present time, embraces the direction of 
operation of the generating stations under the Board’s 
control, the issue of instructions regarding routine and 
emergency switching, both to operators at grid points and 
to the Board’s maintenance staff, the supervision of the 
operation of the ‘ Permit-to-work ’’ card system for ensur- 
ing the safety of the Board’s workmen engaged on the 
repair and maintenance of equipment, and, finally, the 
keeping of necessary records. 

Although at present the actual operation of the switches, 
tap-changing equipment, &c., is carried out by the 
operators, and the Central Electricity Board’s transmis- 
sion staff at the generating stations and grid points, if 
it is found desirable it will be possible to extend the super- 
visory equipment to enable certain operations to be 
carried out from the control centre. Careful consideration 
was given in the early stages of the Board’s construc- 
tional work to alternative methods of providing a reliable 
communication system, and on the grounds of economy 
and public policy it was finally decided that private, 
rented, Post Office channels should be employed, a decision 
which to some extent led to the erection of the control 
station at Bankside, which is a convenient centre on the 
Post Office network. Although the telephone plays an 
important part in the control system, recent develop- 
ments in the equipment for the automatic transmission of 
signals over communication channels previously used 
exclusively for telephony, led to the adoption of signalling 
for certain purposes. Telephone communication is em- 
ployed between the control centre and all important points 
on the system. Immediate automatic indications are, how- 
ever, given at the control centre of changes of positions of 
each 132-kV and 66-kV and similar important switches, and 
of tap-changing equipments of all important transformers. 
Automatic indications are also given at the control centre 
of the load transfer and reactive kVA through all main 
transformers, of the voltage at certain points on the 132-kV 
system; the kW load, and reactive kVA on certain feeders, 
and of the load kW sent out from certain important gene- 
rating stations. A limited number of routine instructions 
are transmitted from the control centre to certain im- 
portant generating stations by a seven-point visual 
instruction telegraph. 

Equipment has been installed which gives the desired 
indications with only one channel between the control 
centre and each important grid point, this channel being 
extended in certain cases by supplementary channels 
radiating from main grid points in order to give telephone 
facilities only to secondary grid points. The incoming 
Post Office channels are connected to a telephone exchange 
and to the automatic indicating panels associated with 
each outlying main grid point. The telephone exchange 
serves for the interconnection of the channels with the 
various extension telephones in the control building, par- 
ticularly those in the control room itself, and also with 
the private lines to the District office in Aldwych. 

The automatic panels are built into one side of the con- 
trol room and the indicators and instruments alone are 
visible to the control engineers. An outer gangway 
surrounding the control room gives access to the mechan- 
ism at the rear of the panels. Each communication 
circuit is connected at the remote end to initiating equip- 
ment housed in the station concerned. Two rotary drum 


switches in the sending and receiving cubicles respec- 
tively revolve in synchronism and connect the initiating 
devices at the remote end to their appropriate indicating 
devices in the control room. Switch positions are indi- 
cated by illuminated semaphores, while the tap positions 
and instrument readings ara given on circular instru- 
ments. Dials for the time control of frequency are 
mounted on the wall above the main indicating panels. 
On the main control desk in the centre of the room there 
is @ miniature diagram of the whole system, with indi- 
cators showing the position of all circuit breakers, isolators, 
and earthing switches. This diagram, which is set by 
hand, gives an up-to-date picture of connections for the 
whole system, while the diagram on the automatic indi- 
cator panels merely gives information regarding the more 
important oil circuit breakers. A large wall diagram, giving 
sernaphore indication of the position of all circuit breakers, 
isolators, and earthing switches is mounted on the wall 
opposite the automatic diagram, and is electrically 
operated from the miniature diagram on the main control 
desk. 

A double lay light gives natural illumination in the con- 
trol room during the day, and the necessary high-intensity 
electric lighting at night. An electric thermal storage 
system with panel heating and with low-voltage thermo- 
static and time switch controlled immersion heaters in the 
main storage tank, serves for keeping the building at the 
desired temperature, while a smaller storage cylinder 
provides the running water supplies. 

Besides the main control room there are offices and 
other accommodation. In one of the offices there are 
short-circuit calculating tables, the main table being a 
miniature reproduction of the South-East and East 
England systems. The impedances of the various lines 
and transformers are represented by fixed resistances and 
the relative impedances of the generators at each station 
by variable resistances. All are connected up in the same 
way as the actual system. It is therefore possible rapidly 
to obtain for the various switching arrangements and 
generating plant in use the total kVA fed into a fault 
and the contribution of this total kVA passing through 
any given switch. Thus it is possible to study the effects of 
sectioning on the probable fault kVA through the Board’s 
circuit breakers and to avoid those breakers being called 
upon to open under fault conditions above their capacity. 
There is also a universal short-circuit calculating table for 
the solution of special problems outside the scope of the 
system calculating table. 








SIXTY YEARS AGO. 


We have already referred in this note—see our issue of 
March 9th, 1934—to the remarkable and disastrous boiler 
explosion which occurred at the Hollin Bank Mill, Black- 
burn, on March 2nd, 1874, and as a result of which twelve 
people lost their lives and a score suffered injury. The 
explosion was of an unusual character, by reason of the 
fact that it involved the simultaneous bursting of two 
Lancashire boilers working side by side. Both boilers 
were new, having been in service for less than twelve 
months, and were insured by the Manchester Boiler 
Insurance and Steam Power Company. In May, 1873, 
and again in September of that year, the company’s 
inspectors had passed the boilers as being in good con- 
dition. In our issue of April 24th, 1874, we printed a 
report submitted to the Blackburn coroner by Mr. L. E. 
Fletcher, chief engineer to the Manchester Steam Users’ 
Association, who, on the coroner’s instructions, had 
investigated the cause of the disaster. The fragments of 
the boilers had been collected and laid out as nearly as 
possible in their original positions. There was no evidence 
of a plate wasted by corrosion or of a collapsed furnace 








tube. It was, Mr. Fletcher confessed, the most compli- 











cated explosion which he had ever had to unravel. He 
passed in review several causes which had been suggested 
to account for the explosion—shortness of water, the 
generation of a large volume of steam by the sudden 
cracking off of incrustation and the consequent contact 
of the water with overheated plates, the failure of the end 
plates, and failure of the longitudinal seams because of the 
lightness of the plating and the close spacing of the 
rivets ; these possible causes he discussed and rejected 
as being incompatible with the features of the explosion 
and the evidence provided by the fragments. He 
examined the strength and ductility of the iron of which 
the boilers were composed. The breaking strength, 
averaging about 20 tons per square inch, was considered 
satisfactory, but the ductility was low and unequal. Mr. 
Fletcher had had previous acquaintanceship with five 
cases of compound boiler explosions. In two of them 
two boilers had burst simultaneously, in two others 
three had exploded simultaneously, and in one no fewer 
than five boilers had burst simultaneously. The word 
“ simultaneously * was, he explained, to be taken as 
meaning that one boiler exploded and so damaged the 
other or others that it or they burst almost immediatel) 
afterwards. From the evidence derived from these 
previous compound explosions he concluded that No. 2 
boiler at Hollin Bank Mill was the first to explode and 
that it damaged the adjoining No. | boiler to such an 
extent as to cause it to burst immediately afterwards. 
Low ductility in the iron was the proximate cause of the 
failure, but what force had been applied to the boiler to 
overtax its limit of ductility ? To that question, when 
his logical argument had carried him to it, he found no 
difficulty in providing an answer. The boilers had been 
set side by side, each enclosed in a brickwork setting, 
which was arched to form a return flue along the sides and 
the top of the boiler shell. The cast iron manhole mouth- 
piece and similar smaller pieces for the other boiler fittings 
projected through the crown of the arch. The two arches 
were covered by a flagged floor, the spaces between the 
underside of the floor and the top sides of the arches being 
filled in solidly with concrete. The manhole mouthpiece 
was in this manner rigidly bound by the brickwork and 
concrete. The boiler was therefore deprived of its freedom 
to breathe and move without straining itself. The course 
of the cracks was in every way consistent with the belief 
that the initial rupture occurred in the plate carrying the 
manhole mouthpiece of No. 2 boiler, that it spread longi- 
tudinally and transversely, and that the escaping steam 
knocked away the seatings of No. 1 boiler. That boiler, 
tied like the other to the brickwork and concrete, was not 
strong enough to withstand the removal of its supports 
and was fractured at the manhole mouthpiece and else- 
where. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





HISTORY OF THE SOUTHERN RAILWAY. 


Sir,—There was an unfortunate misprint in my letter 
last week—probably due to my writing. It is information 
regarding early South-Hastern engines that is specially 
wanted. Except for the points raised in my letter, the 
locomotive history of the L. and S.W.R. is practically 
complete. C. F. DENDY MARSHALL. 

Guildford, April 20th. 








More than 2,000,000 tons of shipping entered and 
cleared from Southampton Docks during February. 
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University College, Nottingham. 


N Saturday afternoon last, April 21st, we attended 

the official opening of the new civil and mech- 
anical ‘engineering laboratories at University College, 
Nottingham, which marks the completion of the 
transference of the Faculty of Engineering from the old 
buildings in Shakespeare-street to the main University 
Buildings at Highfields, University Park. As the event 
was an outstanding incident in the growth of University 
College, more than 400 guests were present. Among 
the company were a large number of the leading indus- 
trialists of the East Midlands, together with directors 
of education and headmasters of the schools in the City, 
the county of Nottinghamshire, and adjoining counties, 
who took the opportunity thus presented of inspecting 
the new engineering buildings. The opening ceremony 
began in the Great Hall of the College, and the chair was 
taken by Alderman E. Huntsman, Chairman of the College 
Council, who was closely associated with the late Lord 
Trent from the beginning of the scheme, and has ably 
presided over. it during its completion and in the period of 
its recent growth. He recalled the unbounded generosity 
of Lord Trent, which had made University College 
possible, and said that although the new engineering 
laboratories represented one branch of development 
there were others which in the future would call for like 
sympathy and help. Professor Bulleid, who gave a short 
account of the new engineering block, referred to the 
great advantage that engineering students would now 
have in being brought into contact with the students of 
other departments, and being able to share in the corporate 





neering laboratory, comprising the strength of materials 
section, cement testing, and surveying department, with 
the hydraulics laboratory, and several well-arranged staff 
rooms. The upper floor, which we do not illustrate, com- 
prises two spacious and well-lit drawing-offices, one for 
general work and the other for advanced and research 
students, two class-rooms, and a large metallurgical 
laboratory, also with staff-room accommodation. The 
laboratory arrangements and the rooms have been so 
placed that should any particular section of the depart- 
ment develop rapidly, appropriate extensions can be 
made at once owing to the flexibility of the lay-out. The 
new laboratories were pianned by Professor C. H. Bulleid, 
in collaboration with the architects, Messrs. W. B. Starr 
and Hall, of 12, Victoria-street, Nottingham. 

Dealing first with the civil engineering laboratory equip- 
ment, we noted that special attention has been devoted 
to the testing of structures, as apart from materials. 
Thus in the engraving on page 430 may be seen a bench 
made of two deep channels, arranged for beam deflection 
experiments. Close by is a specially designed vertical 
frame for the testing of portals, which is so made that 
vertical and horizontal loads can be applied and the stresses 
and deformations measured. Near the far side wall is 
another large bench specially equipped for the experi- 
mental testing of model bridge girders and arches. The 
testing machines include a 50-ton single-lever testing 
machine with hydraulic accuroulator which has been 
re-erected within the laboratory since its removal from the 
old Shakespeare-street buildings. Other apparatus 
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life of the College. In setting forth some of the qualifica- 
tions for a well-trained engineer, Professor Bulleid 
suggested that there were still good places for trained men 
of proved ability, and that he was pleased to state that 
every student who had graduated last year was now in 
@ situation either at home or abroad. 

In his address, Alderman Derbyshire, said that he took 
the place of Sir Ernest Jardine, who, on account of illness, 
was unable to attend. Referring to the industrial out- 
look, he contended that the problem facing the nation 
was how to retrieve the leading position held by Great 
Britain in a highly competitive world, while still main- 
taining the high standard of living which we had estab- 
lished. Would it not be wise, he asked, to develop to a 
high degree the ability to make and sell goods of high 
quality which other countries were not yet in a position 
to make ? New methods and new ideas were required 
in industry, and manufacturers should, he thought, renew 
rather than renovate their manufacturing plants and 
factory equipments. He felt sure that Nottingham 
University College would play its part in enabling industry 
to go forward by supplying the right type of man. 

The Principal of the College, Professor H. Stewart, 
proposed a vote of thanks to Alderman Derbyshire, and 
it was seconded by Mr. E. J. Fox, managing director of 
the Stanton Ironworks Company, Ltd., and an old student 
of the College. é 

After the Chairman had been thanked by Councillor 
E. Purser, the Sheriff of Nottingham, and Alderman Sir 
Albert Ball, the doors of the new laboratory building were 
opened by Alderman Derbyshire. A preliminary inspec- 
tion having taken place, tea was served in the refectory, 
and visitors had then an opportunity to inspect the Univer- 
sity College buildings especially the Engineering and Pure 
Science Departments, and the fine library, a view of the 
interior of which we reproduce above. 

Four typical pictures of the engineering laboratories are 
given on page 430. The two upper views show the strength 
of materials and hydraulics laboratories, which were 
opened on Saturday last, while the two lower views 
indicate some of the additions which have been made to 
the heat engine laboratory and the electrical laboratories 
since our last visit to University College. The new wing 
has @ total length of over 140ft., with a width of 25ft., 
and accommodates on the ground floor the civil engi- 





includes a torsion testing machine with a movable head 
for different specimen lengths, a Bulleid multi-specimen 
fatigue tester, an Izod machine, and a Derihon Brinell 
hardness tester. 

In the centre of the laboratory is an enclosed separate 
section for cement testing, which is furnished with large 
externally filled bins for cement, sand, and aggregate. 
Facilities for mixing and ageing cement specimens and 
reinforced concrete beams are provided, and we noted 
in the laboratory some cement testing moulds of very 
simple design fitted together with end clamps, which 
greatly facilitate the making of test blocks. 

The hydralics laboratory, which we also illustrate, 
contains several modern examples of electrically driven, 
high-lift, low-lift, and multi-stage centrifugal pumps, 
together with a three-throw ram pump, any of which 
can be used to deliver water to a Pelton wheel and a 
Francis type turbine. There are also all the necessary 
hydraulic channels and orifices, weirs, &c., for the study 
of the flow of water through pipes and channels. Space 
has been reserved for the addition in the near future 
of a wind tunnel and apparatus for examining the flow 
of viscous fluids. 

The heat engine laboratory was fully described in 
our article of July 18th, 1930. Among recent additions, 
however, we may mention a compound steam engine 
of early Brush design, shown in the centre of the 
engraving; and a complete equipment for compressed air 
experiments at the far end of the laboratory. The latter 
comprises a “ Sentinel” two-stage air compressor with 
intercooler, with a designed capacity of 100 cubic feet of 
free air per minute delivered at a pressure of from 80 lb. to 
100 lb. per square inch. Two large air containers also are 
provided with the necessary nozzles and gauges for testing 
purposes. We noted that the donors to the heat engine 
laboratory and power-house equipment have now reached 
more than fifty in number. The power-house and elec- 
trical laboratory equipments are substantially those given 
in our articles of July 18th, 1930, and July 22nd, 1932, 
but our attention was drawn to a new 50-kW mercury arc 
rectifier in the main power-house. 

It will be remembered that the electrical engineering 
departments at University Park were opened in 1932, 
& full description of the laboratories and their equipment 
being given in THe Enotnerr of July, 22nd, 1932. The 








special feature of the electrical laboratories is the flexi 
bility of the plant and circuit arrangements, and experi- 
ence over nearly two sessions has proved that these 
arrangements could not be bettered. The circuits 
of all machines are brought out to convenient terminals 
or terminal panels, the whole of the wiring up, including 
motor starters, control apparatus, and all instruments, 
has to be carried out by the student, the maximum possible 
educational value thus being obtained from the plant 
available. The starting and control apparatus for the 
various motors is worthy of notice, as it includes a very 
comprehensive selection of industrial type gear of all kinds, 
and in view of the t importance of the subject of con- 
trol of electrical plant, this feature is much to be com. 
mended. 

The output of electrical engineering research work has, 
Dr. Cotton informed us, been maintained since the depart 
ment was moved to the new buildings. The finished 
researches include work on the thyratron, on the flux 
meter, and its application to the determination of the 
moment of inertia of a D.C, armature, on the voltage dis 
tribution along insulator strings, and on the application oi 
the Lindemann electrometer to the measurement of high 
voltages. The researches which are being conducted ai 
present include a method of voltage control for high 
voltage testing equipment, and the measurements of heavy) 
alternating currents. For this latter research a trans 
former of 3000 ampére capacity has been designed and con 
structed in the department. 

We would express our thanks to Professor C. H. Bulleid, 
M.A., A.M. Inst..C.E., M.I. Mech. E., Dean of the Faculty 
of Applied Science and Head of the Civil and Mechanical 
Engineering Departments; to his assistant, Mr. J. M. 
Dickson, B.Se., A.M.I. Mech. E., A.M.I. Min. E., Senior 
Lecturer in Mechanical Engineering; and to Professor 
H. Cotton, D.Sc., A.M.LE.E., Professor of Electrical 
Engineering, for particulars placed at our disposal 
connected with the equipment and working of the 
laboratories we have dese . 








German Machine Tool Export 
Trade. 


Tue German Association of Engineering Works (Verein 
Deutscher Maschinenbau Anstalten) reports that while 
individual branches of the industry announced a revival 
in the inland market in March, especially the machine tool 
and agricultural machinery branches, the improvement in 
the situation was considerably prejudiced by the complete 
depression in export markets. Foreign customers con- 
tinued to show the greatest reserve, and there was not 
even an increase in the inquiries, still less one in the orders 
received. Taken as a whole and measured by the actual 
number of hours worked, the degree of activity at the end 
of March was scarcely 48 per cent. or not one-half of the 
normal employment. 

In connection with the above report attention may be 
drawn to the most important branch of the German engi- 
neering industry—the construction of machine tools- 
and the course of the export trade in this department in 
recent years, as shown by quotations from the official 
statistics which have just been published by the Rhein- 
Westfalische Zeitung. These statistics indicate from the 
tonnage point of view that the exports last year were lower 
than those of 1913, although the value was higher. The 
export figures for 1913 and onwards from 1925 are set 
forth as follows :— 

Exports of Machine Tools. 
Metric tons. Value in millions 
of marks. 

98-27 

95-78 

109° 82 

135-7 

164-4 

210-1: 
226- 
258-35 


Year. 


90,279 
58,155 
72,774 
76,877 
88,159 
106,546 
129,795 
147,682 
124,249 214: 
83,790... . «4 hBE SS 
It will be seen that until 1931 the machine tool industry 
had a fairly uniform export development, but since then 
both the export tonnage and the value have largely 
diminished. 

The most important group in the industry is that con- 
cerning metal working machines, of which the markets in 
Europe absorbed 95,407 metric tons in 1930 and 68,564 
tons in 1933, the next largest purchasers in 1933 having 
been Asia, with 4831 tons and America with 1919 tons. 
Of the total for 1933, more than half, or 49,914 tons, were 
sent to Russia, 3788 tons to France, while 2961 tons are 
credited to Great Britain. It would appear from the 
further destinations of the deliveries that metal working 
machines have been supplied to practically all the coun- 
tries in the world. 

The second largest group applies to woodworking 
machinery, and in considering the figures emphasis is laid 
on the fact that the sawmill and furniture industries have 
been severely hit in recent years by the world-wide depres- 
sion in the building industries. In these circumstances 
the exports of woodworking machinery to European 
countries, which amounted to 10,341 metric tons in 1930, 
declined to 2397 tons in 1933, while Asia bought 277 tons 
in that year and America 89 tons. 

The third group refers to stone-working machinery, of 
which 100 tons were delivered to European countries in 
1930 and the larger quantity of 1328 tons in 1933. In 
addition, it is pointed out that a further group consists of 
steam and hydraulic forging presses, riveting machines, 
and mechanical hammers, and in certain cases the machines 
were coupled with electric motors. In this group the 
exports to European countries comprised 5007 tons in 
1930 and 3052 tons in 19338, of which Russia took 2277 tons 
and America 208 tons, but the exports to France declined 
from 864 tons in 1930 to 12 tons in 1933, and those to 
England from 456 tons to 31 tons in the two years 
respectively. 

The decline in the exports in recent years is ascribed to 
many causes, including the efforts of other countries to 
render themselves independent of German plant, the 
imposition of higher import duties, import vetoes, the 
control of foreign exchange, and the depreciation of 
currencies. 
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Railway and Road Matters. 





As anticipated herein on December 15th last, the Irish 
day mail will, from Monday next, April 30th, leave 
Euston at 8.45 a.m. instead of at 8.30a.m. It will call at 
Watford, instead of at Willesden, and by general accelera- 
tion will be due at Holyhead at 2.5 p.m., as now. The 
Manchester connection off the present 8.30 a.m. will con- 
tinue to run, but as an independent train. 

Or every 20s, received by the four grouped companies 
in 1933, lls. went in wages and salaries, 3s . in 
material, 10d, in rates, taxes, and national insurance, 
10d. in sundry items, and 3s, 6d, in interest and dividends. 
Of the last ls. 6d. was for loans, debentures, and 
rent charge stocks, Is. 11d. for guaranteed and preference 
stocks, 3d. for ordinary stocks, and 2d. was for reserves, &c. 


THE most extraordinary ticket in the G.W.R. Museum 
at Paddington is possibly that issued by the Caradon Rail- 
way, now part of the G.W.R., which, unauthorised to 
carry passengers, overcame the difficulty by ae to 
all and sundry a free pass—but made a charge of 2d. or 
3d. for the privilege of carrying each coat, hat, umbrella, 
or whatever other article of luggage happened to be 
carried. 

THe Board of Trade export tables for March show that 
in the first three months of the present year railway 
material of the following value was shipped overseas, 
the corresponding figures for 1933 are added in brackets : 

Locomotives, £86,355 (£203,109) ; carriages and wagons, 
£171,140 (£143,127); rails, £118,460 (£46,644); wheels, 
steel sleepers, fish plate, and miscellaneous material 
£174,685 (£150,018). 

THE Ministry of Transport railway statistics for January 
last show that when compared with the corresponding 
month of 1933, there was an increase of 11-8 per cent. in 
the number of passenger journeys and of 5-2 per cent. in 
the receipts from ngers. The tonnage of freight 
carried rose by 12-6 per cent. and the freight traffic receipts 
advanced by 11-6 per cent. The freight train mileage 
was up by 7-9 per cent., and the average train load increased 
from 121 to 129} tons, and the net ton-miles per engine 
hour from 432} to 451}. 

By the continued courtesy of the Secretary to the Indian 
Railway Board, we have received a copy of the report of 
the Board for the year ended March, 1933. This docu- 
ment will, as usual, form the subject of occasional para- 
geaphs in this column. Meanwhile, we would say that the 
gross traffic receipts were 84,43 lakhs of rupees, the 
ordinary expenditure 47,89 lakhs, the appropriation to 
depreciation fund 13,77 lakhs, and the net traffic recei 
22,77 lakhs. The average for the five 1924-25 to 
1928-29 was @ surplus of 9,72 lakhs. It fell to 4,04 lakhs 
in 1929-30, but there has been a deficiency each year since, 
which for 1932-33 was 10,23 lakhs. 

As a result of the favourable experience gained with 
the ‘‘ Flying Hamburger,” the German State Railways 
have prepared an extensive programme for the introduc- 
tion of further fast railears which will be put into operation 

in the course of the next few years. It will bring the 
average running time of the fastest trains to 64 m.p.h. 
The preliminary programme provides for the introduction 
of fast railcars on twenty-two lines, representing a total 
of 5800 miles. As a reserve car will be necessary for each 
of the twenty-two lines to enable any improvements and 
overhauls to be carried out, over forty will be built, 
each having a seating capacity for about 180 passengers. 

Iv used to be the general practice of the principal rail- 
way companies to have three time-table services a year— 
the “‘ May issue,”’ the “ summer arrangements,”” and the 
‘ winter services.” The first of these has long been com- 
bined in the last named, and the summer programme, 
which used to operate from July Ist to September 30th, 
has been contracted to cover only from the middle of 
July to the. end of the first week in September. The 
unusually fine weather of last summer made the com- 
panies extend some of their summer services until the end 
of September, and that experience probably accounts for 
the programme to operate this year from July 9th to 
September 30th. 

Tre L.M.S, locomotive, “‘ The Princess Royal,” made 
a record run with the 5.26 p.m. express from Liver- 
pool to Euston—twelve coaches, 354 tons—on Friday, 
April 6th, covering the 193} miles in 3 h. 12 min., inclusive 
of two stops—eight minutes quicker than the fastest 
schedule. The 152} miles between Crewe and Willesden 
were covered in 134} min. at an average start-to-stop 
speed of 68 m.p.h., despite signal delays at. Rugby and 
Leighton Buzzard. Speeds of 83 m.p.h. were reached 
before slowing down to pass Stafford ; 83 m.p.h. between 
Lichfield and Tamworth; 80 m.p.h. between Brinklow 
and Rugby ; 85 m.p.h. near Castlethorpe (between Roade 
and Bletchley) ; and 83 m.p.h. at Kings Langley, between 
Berkhamsted and Watford. ‘ 


Tue London, Midland and Scottish Railway, in 1933, 
ran 92,750,948 coaching engine-miles, and 50,861,777 
goods engine-miles, as compared with 90,732,525 coaching 
and 51,369,196 goods engine-miles in 1932. The goods 
shunting miles were reduced from 35,039,879 in 1932, to 
34,583,147, and the assisting miles and light running from 
21,858,475 to 21,539,642. On the London and North- 
Eastern the coaching engine-miles rose from 62,886,254 
in 1932 to 63,779,699, and the goods engine mileage from 
39,292,251 to 39,460,438. Goods shunting miles fell 
from 27,251,051 to 27,067,406, and assisting miles and 
light running from 13,756,148 to 13,692,587. The Great 
Western coaching engine-miles were 39,584,985, and the 
goods engine-miles 21,867,055 in 1933, as wears 
39,422,777 coaching and 21,966,916 goods in 1932. ods 
shunting miles were reduced slightly from 17,280,768 
to 17,236,354, and the assisting miles and light i 
from 6,741,176 to 6,664,416. The Southern’s engine 
mileage figures for 1933 were 57,541,930 coaching and 
7,109,067 goods, as compared with 54,587,974 and 
7,064,679 respectively in 1932. The increase in the coach- 
ing returns was due to the electric traction miles being 
25,610,944 in 1933, as against 21,261,778 in 1932, with a 
reduction from 32,435,763 miles of steam locomotives to 


Notes and Memoranda. 





Accorpine to Mr. R. T. Giles in Metals and Alloys, 
lumnite, an alumina cement, gives @ concrete stable at 
1650 deg. Cent. when broken refractory material is added 
to it in proper proportions. 
| EXPERIMENTS carried out with the road-testing machine 
at the Technische Hochschule, Stuttgart, have given the 
following ave values for the coefficient of friction 
between automobile tires and two types of road surface :— 
Conerete, dry 0-63, wet 0-41, slippery 0-33; small 
basalt setts, dry 0-56, wet 0-33, slippery 0-22. 

A PROCEDURE has been evolved at the Z tt 
Institut der Technischen Hochschule, Berlin, for the 
investigation of the disintegration of cement mortars 
under the action of percolating water. The tests consist 
of a permeability test of porous specimens of a standard 
type, the chemical examination of the water that has 
passed through them, and strength tests on the permea- 
bility specimens. 

Aw article in Water and Water Engineering draws 
attention to the researches of a Duteh chemist who 
points out that, contrary to some opinions, activated 
earbon does not bring about the oxidation of certain 
organic substances such as glucose, lactose, &c., by 
chlorine with formation of CO,H,O and HCl. In order 
to know if a water can be purified by activated carbon, 
it is necessary first to discover the chemical compounds 
in the water. 

SILVER may be used as bearing metal in bearings 
operating without any lubricants, according to Chemical 
and Metallurgical Engineering, especially for machinery 
used in high-vacuum equipment. The silver bearings 
are said to possess very smooth running properties, and 
offer the advantage of such a high melting point, com- 
pared with normal bearing alloys, that it is possible to 
heat the evacuated apparatus to red heat or higher, 
which is often necessary in the production of a high 
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road by traffic is described. It consists of a rubber tube, 
filled with water, which is placed transversely across the 
road. For temporary use the tube is merely laid upon the 
road surface, and provided on each side with a wooden 
approach ramp, but for permanent use the tube is incor- 
porated in the road flush with the surface. It is claimed 
that with this device not only is the number of wheels 
passing counted, but account is taken of wheel load, the 
kind of tire, and the speed of the vehicle. 
In an article on laminated plastics for bearings in the 
Machinist, Mr. H. M. Richardson says bearings of lami- 
nated plastic materials are extremely resilient, with a 
compressive strength of from 25,000 lb. to 45,000 Ib. per 
square inch and a modulus of elasticity ranging between 
750,000 and 2,000,000. Such @ combination of properties 
provides a bearing which will carry heavy loads up to 
approximately 2000 Ib. per square inch at rubbing speeds 
of from 100ft. to 3000ft. per minute, using water lubrica- 
tion. A coefficient of friction ranging between 0-020 up 
to 0-003 will be attained with such a combination. It is 
noteworthy that.in our issue of April 20th we gave a 
precis of @ patent specification relating to this subject. 
TxeE United States Bureau of Standards has found that 
the acetate type of transparent cellulose sheeting offers 
considerable promise .as @ protective covering for pre- 
serving valuable written or printed records. The high 
degree of transparency, tensile strength, and smoothness 
of cellulose sheetings are attractive features for this use, 
The cellulose acetate sheeting appears to be particularly 
well adapted to the purpose, since it is very stable if made 
from high-grade cellulose, and can be applied by combined 
heat and pressure. The paper bearing the record is placed 
between two slightly larger sheets of the cellulose sheeting, 
and the combigation is pressed between heated platens 
in a hydraulic press. This forms a smooth, firmly bound 
unit, with edges sealed by the overlapping edges of the 
cellulose sheeting. The last feature is important because 
it makes the combination quite impervious to air. 

A new type of sodium-vapour unit recently installed 
in New England and New York is claimed to require only 
as much current as that consumed by an ordinary incan- 
descent lamp having half of the light output. The 
reflector is of different form from those regularly em- 
ployed for directing beams of light, and the reflecting 
material is a specially treated aluminium that possesses 
high reflectivity and a hardened surface that successfully 
withstands weathering. Forty to fifty lumens per watt 
of power consumption can be obtained in lamps having a 
useful life of 1350 hours or more. The lamps at.Revere, 
Mass., are placed from 200ft. to 300ft. apart one side 
of the highway and about 20ft. above the surface. 
The installation at Newton. Mass., consists of ten lamps, 
140ft. apart, at a height of about 22ft. Eight lamps, 
2lft. high and 250ft. apart, have been erected at Walling- 
ford, Conn., and others have been installed in staggered 
formation at Schenectady, New York. 

In a study carried out in Germany of the shrinkage of 
concrete specimens when cured at temperatures up to 
248 deg. Fah., test specimens, 2}in. square by 6in. long, 
were made up with standard Portland, iron-Portland, 
Portland blast-furnace, and high alumina cements, in 
various proportionings. Some of the specimens were 
cured in air at room temperature, some in an electric 
oven at 140 deg. Fah., and the remainder in the oven at 
248 deg. Fah. All of the specimens heated to 140 deg. 
and 248 deg. Fah. developed cracks on cooling. With very 
slow heating and cooling, specimens made from rich mixes 
showed very fine cracks, which were not developed, how- 
ever, in those made from lean mixes, id heating 
to 140 deg. or 248 deg. Fah. resulted in less shrinkage than 
curing at room temperature. With very slow heating and 
cooling, shrinkage was greater than with rapid heating 
or with storage at room temperature. Specimens dried 
in a desiccator showed lower shrinkage than those stored 
in air in the laboratory. Portland, iron-Portland, and 
Portland blast-furnace cements gave practically identical 
results, but shrinkage was very much less with the high 








Miscellanea. 





Ir is reported that William Beardmore and Co., Ltd., 
have decided not to renew the lease of the works they now 
occupy at Rimrose-road, Bootle, and that they will cease 
to carry on their ship-repairing activities at those pre- 
mises at the end of June. 

A RECORD was created recently, says Flight, by Deutsche 
Luft Hansa on the Transatlantic air mail service, when the 
5600 miles from South America to Germany were covered 
in 2 days 23 hours 45 minutes. The previous record was 


34 days. The flight was made in four stages, using four 
aircraft. : 
MippiLesex County Council is to instal traffic control 


signals at twenty-one additional points, at an estimated 
cost of £10,000, and the provision of similar equipment at 
still further street junctions is contemplated. The fixed 
time signals at certain places are to be converted to the 
vehicle-actuated type. 


THE plant erected by the Ethyl-Dow Chemical Company 
(incorporated in July last year by the Ethyl Gasoline 
Corporation, in collaboration with the Dow Chemical Com- 
pany) in North Carolina, at the mouth of the Cape Fear 
River, is said to be, according to the Chemical Trade 
Journal, now in operation, removing about 15,000 Ib. of 
bromine per day from sea water, and converting it into 
ethylene dibromide at an efficiency somewhat over 90 per 
cent, 

AccorpiInG to the Electrical Review, in reviewing the 
past year’s work, the Irish Free State Minister of Posts 
and Telegraphs recently stated that the telegraph income 
was £162,260, with a deficit of £118,854. The telephone 
income was £427,239, with a surplus of £41,613. The 
profit on the combined services was £17,357, as compared 
with £66,947 in the previous year. The telephone wire 
mileage was 120,000, representing an increase df 47 per 
cent. in five years. 


anidieits A NEw t of spark arrester has been introduced on 
: " oa avid the New Zealand Railways, The principle on which this 

Iw a recent issue of the Verein Deutsche Ing € & | operates is simple, but the results obtained have proved 
device for determining the actual loading imposed upon 4 | it to be extremely efficient, and all engines passing through 


the workshops are being fitted with the new device. The 
arrester is placed in the smoke-box, where a system of 
louvres imparts a rotary action to the gases and pulverises 
the sparks as they are drawn into it, preventing them from 
escaping through the chimney. 

Tue increasing use of electrical machinery at British 
collieries was described by Mr. J. A. B. Horsley at a 
meeting of the South Wales branch of the Association of 
Mining Electrical Engineers at Cardiff. He said that the 
utilisation of electricity for working colliery plant was now 
fully recognised, and that steady progress in this direction 
had been maintained during the past five years. In that 
period there had been an annual general increase of 1000 
motors at work, representing 34,000 horse-power. 


THE contract between the Polish Government and the 
Westinghouse Brake and Saxby Signal Company, Ltd., 
which was agreed upon in Warsaw at the end of January 
last, and was briefly referred to in our issue of February 
2nd, was officially signed in London on Tuesday evening. 
April 24th. It is for financing the manufacture and 
installation of brakes and braking equipment for the 
Polish Railways, and amounts to 130,000,000 zloty, or 
about £4,800,000. A large proportion of this amount will. 
we understand, be spent in Great Britain. 
THE report of the Ministry of Labour for the year 1933 
shows that certain large industries, including coal mining, 
general engineering, shipbuilding and marine engineering, 
iron and steel, and cotton and woollen textiles, gave 
wr papery to 2,887,000 insured persons in June, 1923, 
and to only 1,903,000 ten years later. Another group of 
industries and services, including the distributive trades, 
miscellaneous services, building and public works con- 
tracting, the electrical trades, printing, publishing, and 
bookbinding, and the miscellaneous metal trades, gave 
employment to 3,203,000 insured persons in 1923 and to 
4,581,000 last year. 
TRANSPORTATION. of materials, machinery, equipment, 
and supplies required for the construction of the Norris 
Dam in Tennessee, U.S8.A., will be made over a specially 
constructed concrete road, 4-8 miles long, from the nearest 
to one end of the site of the dam. The slab 
ving has a normal width of 22ft., with the usual increase 
in width on curves, and has a thickness of 10in. at the 
sides and Sin. at the centre. The concrete is reinforced and 
is designed to carry a rolling load of 20 tons, spaced on six 
wheels. Excavation amounted to 190,000 cubic yards, 
mostly in rock, Grading was performed simultaneously at 
six different points by means of large power shovels. 


THERE was a large gathering of engineers and scientists 
at the Science Museum on Friday afternoon last, April 
20th, when, as recorded in our Journal note of last week, 
the Refrigeration Exhibition was officially opened by Sir 
Alfred Ewing. The chair was appropriately taken by 
Sir Richard Glazebrook, who, in his introductory remarks, 
referred to the early work done on refrigeration and its 
application by Sir Alfred and his wise teaching on that 
important subject. Sir Alfred Ewing spoke of the early 
development work, and said that, unlike some other 
industries, it had gone forward without a setback. owing 
to the proper application of scientific research results and 
scientific principles. He paid tribute to the great work 
done by the late Sir William Hardy, who, he said, was a 
liaison officer between the sciences of biology and physics 
and the applied science of engineering. Sir Alfred said 
that the Exhibition owed much to the unselfish efforts of 
the manufacturers, who had co-operated with the Museum 
staff in making the desired models and machines. The 
Exhibition showed rightly, he said, how things were done, 
but not who had done them. He also spoke highly of the 
great work which had been done by the late Director. 
Colonel Lyons. The new Director, Colonel Mackintosh, 
replied briefly, and thanked the speakers for their recog- 
nition of the work done by his staff, particularly Mr. T. C. 
Crawhall and Mr. Lentaigne in preparing the exhibits, 
and writing an account of the basic scientific principles of 
refrigeration, and a description of the exhibits for the guide 








31,032,597. There was practically no change in the goods 
shunting miles, the assisting miles, or the light running. 


alumina cement. 


book. The Exhibition will remain open until August. 
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WATER HAMMER AGAIN. 


DEsPITE the accumulation of knowledge, water- 
hammer is still a potential danger in steam pipe 
installations. The causes and nature of the action 
are now fairly completely understood, and the 
possibilities of its occurrence have been appre- 
ciated since Stromeyer wrote his Reports to 
the Manchester Steam Users Association in 1908 
and 1909. In those Reports he estimated that 
possibly 25 per cent. of all steam pipes were so 
arranged that water-hammer might at some time 
occur in them, and in a remarkable table in the 
second Report he recorded fifty-five cases, between 
1889 and 1908, in which failures were caused ‘by 
the draining of steam pipes. If the latter Report 
has been forgotten by engineers of the present 
day, they may be earnestly advised to re-examine 
it, for as long as steam must be conveyed in 
pipes the danger that water-hammer may occur 
will always exist. On shore it is generally easy so 
to arrange the steam pipes that an accumulation 
of water is impossible, and if additions were never 
made to existing mains and connections without 
sufficient experience or knowledge, failure from 
this cause ought never to occur. But at sea the 
case is different. The restriction of space renders 
the arrangement of steam pipes difficult, and unless 
continual vigilance is exercised a condition favour- 
able to water-hammer may be allowed to occur. 
And when an accident of the kind does happen 
in an engine-room or stokehold the casualties are 
nearly always severe, owing to the inability of the 
men to escape rapidly. 

A deplorable accident of the kind happened on 
s.s. “‘ City of Cairo’’ in the Mediterranean in 
November, 1933, and is the subject of a Board of 
Trade Report just issued. The ‘“ City of Cairo” 
was built and engined by Earle’s Shipbuilding and 

ingineering Company, Ltd., in 1915. She has a 
single set of quadruple-expansion engines, which 
are supplied with steam at 225 lb. by three main 
Scotch boilers and one auxiliary boiler of the same 
type, but a little smaller. This third boiler is 
connected to the main steam pipe by steam 
pipes and stop valves. It provides saturated steam 
only, but superheaters are fitted to the main boilers. 
In May, 1929, ordinary voyage repairs were 


executed and new superheaters fitted by Cammell 
Laird and Co., Ltd. In order to be able to de- 
superheat, if necessary, a new connection was 
made to the auxiliary boiler, but as a matter of 
fact it was found so unnecessary that it has now 
been removed. For this connection a tee piece on 
the 4}in. pipe connecting the auxiliary with the 
main boilers was provided with a 3in. branch for 
admitting saturated steam to the superheated 
supply. At the same time a new 44in. steel 
steam pipe was supplied. It bends at an 
easy radius through 90 deg. from the tee 
piece, then has a large expansion bend, and 
finally joins the main stop valves at a good angle. 
It will be seen that there is no question of its 
flexibility. In fact, it would be described as a good 
example of ships’ pipe work. It must also be 
observed that only in a very remote contingency 
could the tee piece be subjected to high-tempera- 
ture steam. Yet the tee piece was specified to be 
cast steel and would have been of that material 
had not it been decided to employ cast iron in order 
to save time. The scantling was altered to suit 
the weaker material and the piece was duly fitted. 
It caused the accident by breaking through the 
4tin. neck on the boiler side. High-pressure steam 
then flowed rapidly into the boiler-room, killing 
several men and injuring others. There is, how- 
ever, no question that cast iron was a suitable 
material and no one can be blamed for using it. 
It failed only because it happened to be the weak 
link in the chain. It is to the history of the steam 
pipe that we must look for further elucidation. In 
September 26th the stop valves chest on the 
auxiliary boiler: cracked ‘‘ through its auxiliary 
steam outlet part and through its cover.” For- 
tunately, no harm resulted. A new chest was 
fitted in Hamburg. A year later the pipe again 
gave trouble and part of it was renewed. In March, 
1932, the new part split in two places “‘ on opening 
one of the main boiler stop valves whilst the pipe 
on the forward (auxiliary) boiler was full of water.” 
It now appears that Cammell Laird and Co., Ltd., 

‘were not aware of the history of the failures in 
this auxiliary steam line, and in this case they were 
simply carrying out alterations ordered by the 
owners ; but if they had been made aware of the 
history of this pipe and its connections, or even if 
they had been induced to look into the design of 
the pipe line and advise upon the general effect 
of fitting tee pieces and other fittings as proposed, 
it is quite possible that they would have suggested 
a special form of casting for the position in which 
the one in question was placed.”” We may pre- 
sume that the B.o.T. Commissioners have informed 
themselves on this point, but we may say that as 
far as examination of the drawings given in the 
Report will permit, the pipe arrangement does not 
appear to be unsatisfactory. In the opinion of 
the Commissioners a specially designed piece was 
desirable, or, alternatively, the forward end of the 
pipe should have been anchored to “ take the strain 
caused by racking or bending.”’ Presuming that 
the pipe was adequately slung—it was about 
28ft. long—the drawings do not show any necessity 
for a special arrangement. We may add that if, 
as the Commissioners state without argument, the 
failure was ‘‘ undoubtedly due to water-hammer 
action,”’ the defect would not have been cured by 
fitting a specially designed piece or anchoring it. 
The only right course would be to remove the cause 
of the water-hammer. If that had been done— 
always accepting the Commissioners’ explanation— 
the pipe and its connections would have been quite 
appropriate to the service. We may add that an 
inspection of the drawing seems to indicate that 
arrangements for draining the steam pipes was in 
accordance with good practice. 


It has been necessary to repeat this rather long 
story in order to lead up to what may be regarded 
as the principal aspect of the Report. It is that 
the Board of Trade was not informed about the 
earlier mishaps. In the view of the Commissioners 
the failures of 1926 and 1932 were explosions 
within the meaning of the Act and ought to have 
been reported. They complain that the Board of 
Trade “could not do their duty efficiently unless 
they were kept informed of all that was going on,” 
express a desire for “ better liaison between the 
Board, shipowners, and ship repairers,’ and 
venture to hope that this case ‘‘ will result in engi- 
neers becoming better informed in regard to the 
possibilities of serious explosions resulting from 
water-hammer action, nearly all of which are pre- 
ventable if proper precautions are observed.” We 
are surprised that such an observation should be 
called for at the present day, for it might be 
reasonably supposed that the veriest beginner in 








the operation of steam plant was now familiar 


with the danger associated with water-hammer, 
and that in steamships, and particularly passenger 
vessels, the engine-room staff is taught the steps 
that must be taken to avoid it. With regard to the 
reporting of accidents, we suppose the Board of 
Trade has it in its power to see that failures of 
steam pipes are brought to its notice, since other 
accidents frequently of a less dangerous nature are 
now reported to it. But marine superintendents 
cannot be expected to exhibit any anxiety to dis- 
close mishaps and may not unjustly claim that. 
being men of experience, they are capable of taking 
the right steps, on their own initiative, to prevent 
the recurrence of failures. In conclusion we may 
echo an opinion expressed by Stromeyer many 
years ago. The published Report would be more 
instructive to engineers if it were more technical. It 
may warn, and we trust it will warn, marine engi- 
neers to pay ever closer attention to steam hammer. 
But the evidence that steam-hammer was the cause 
of the failures of the pipe is not given, and an 
impressive opportunity for demonstrating how 
accidents of the kind are brought about is missed. 


Bottle and Cork. 


THosE who have been fortunate enough to 
read Dr. J. J. Abraham’s “ Life of Lettsom.” 
will recall some of the anecdotes concerning the 
Medical Society of London, the founding of which 
is one of the acts for which Lettsom finds a place 
in history. They may, perhaps, remember that 
at one time the attendance gave so much cause for 
anxiety that a fine of one shiliing—which was 
passed on to a dispensary for the poor—was 
imposed on all absentees, and that all members 
had to provide one paper a year or pay 
a fine of 5s. Similar practices were not unusual 
up to, at most, a hundred years ago, and one was 
followed by at least one engineering society, “The 
Smeatonian,”’ we believe, in its early days: But. 
at that time, it was, if not general, at least not 
unusual for the meetings to take place over the 
dining table, and it may be supposed that the 
landlord expected some recompense if those for 
whom he had made provision failed to arrive. Our 
present “‘ teas ’’ which are generally given before 
or after meetings are, no doubt, a survival of this 
pleasant procedure. With the growth of societies 
the old practices have vanished, for, manifestly. 
the legislation adapted for a mere handful is 
unsuitable for a membership running into 
thousands. We cannot imagine the “ Electricals ~ 
or the ‘‘ Mechanicals,”’ with over 11,000 members 
each, insisting that all who failed to attend meet- 
ings without good cause should pay a forfeit. 
though as a means—very occasional—of collecting 
benevolent funds, that course is not wanting in 
allurements! As a matter of fact, there is no engi- 
neering institute in the Kingdom which would not 
be actually embarrassed if as many even as 300 
appeared at ordinary meetings, and an attendance 
of two-thirds of that number is regarded as very 
satisfactory. 

The truth is that technical societies have changed 
their nature with their stature. Relatively 
few persons now join the major institutions 
for the sake of their meetings, and not very many 
more for the sake of their “‘ proceedings.’ Fewer 
still, we fear, join with the object of aiding their 
profession by corporate activities. The great 
institutions have become in the eyes of their 
adherents, let us admit it with regret, less 
means of disseminating knowledge than bestowers 
of certain letters which, placed after the 
name of the member, give him status in his 
profession. It is to obtain the right to use 
these letters that most men pay their subscrip- 
tion to institutions, and as long as there is no other 
kind of registration for engineers that privilege 
will remain the most potent influence in the 
increase of membership. Its influence is, moreover. 
increased by the very comprehensible practice 
of many municipal and other authorities at home 
and abroad, which refuse to consider the applica- 
tions of any persons who are not members of one 
at least of a few selected bodies. It is here, too, 
that we find the cause of the members’ desire 
to see their institutes honoured by a Royal Charter, 
and themselves permitted to announce that they 
are members of a chartered society, even when 
they must not describe themselves as chartered 
engineers. But just because the prevailing motive 
is what it is, the care in the election of members 
should be increased. When men joined a society 
primarily in the search of knowledge, for the 
profitable contact with other intelligences, or 
with a desire to benefit others by the exchanges 
of experiences, there was no good reason why any 








well-behaved and well-disposed person should be 
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excluded. But the case is very different when 
men join for a qualification and have little more 
feeling of devotion to their institution than a 
young doctor has, let us say, for the Royal College 
of Physicians. If we may revert to Abraham’s 
‘* Lettsom,’’ we read there that, owing to an Act 
of Parliament of 1815, whilst a member of the 
College of Surgeons might charge for the bottle 
and cork which contained the medicines he made 
up, he could not charge for the medicine inside the 
bottle unless he was a Licentiate of the Society 
of Apothecaries. Hence, many doctors become 
F.S.A. for no better reason than that purely 
commercial one. The parallel is fairly exact. 
Engineers join their institutions in great numbers 
for “‘ bottle and cork ” reasons, and are far more 
concerned about what they can get out of them 
than by what they can give them. That is abso- 
lutely inevitable, but it does, we submit, impose 
an obligation on the greater institutions and 
societies in all branches of applied science to be 
very jealous about membership. Many of them 
nowadays protect themselves behind examina- 
tions, and nearly all review with greater or less 
care all applications for membership. But no one 
can fail to observe the vast inequalities in the 
standard of merits of members. Yet all are equal 








in respect that they may use their qualification as 


an imprimatur. No one imagines for a moment 
that equality of merit can ever be approached 
within a thousand miles by very large societies, but 
one may expect constant vigilance to raise 
the standard, against a thousand temptations to 
lower it. 

We know that the consciences of the Councils 
of the great institutions are clear on this matter. 
They have the improvement of the standard of 
membership ever before them, and give earnest 
consideration to suggestions for improving that 
standard. But we fear that the body is not always 
so wise as its head, and the hearts of membership 
committees are not always as hard as they should 
be. Moreover, there is an ever-present desire to 
increase membership, partly from a not uncommon 
pride in numbers, and partly because an increase 
of income augments the power to do useful work. 
Yet, since the only registration of engineers is 
to be found in the membership lists of the greater 
institutions, it is, we submit, of the very first 
importance to the nation that, however demo- 
cratic our feelings may be, and however anxious we 
may feel to remove any obstacles in the way of 
engineers, the standard should be continually 
raised. 








Gasworks Practice. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


TI\HE paper on ‘ Gasworks Practice,” by Mr. F. M. 

Birks, which was presented on Friday evening 
of last week before the Institution of Mechanical 
Engineers, attracted a considerable audience, and 
produced a lengthy discussion. The circumstances 
appeared to indicate that the average member of the 
Institution is readily interested in specialised branches 
of engineering dealing with public supply services. 
Two years ago Mr. Binns gave the Institution a 
memorable account of the engineering features of the 
Port of London Authority’s work. Without pre- 
judice to the specialist institutions, the Institution of 
Mechanical Engineers might on occasion deal similarly 
with other public services, such as transport, water 
supply, and sewerage. 

Mr. R. C. Macdonald, chief engineer to the South 
Metropolitan Gas Company, opened the discussion. 
He thought that the author might have dealt more 
fully than he had done with the mechanical equip- 
ment of gasworks There were few industries which 
provided greater scope for the mechanical engineer 
than the gas industry. Nevertheless, progress in 
recent years had been inspired largely by a demand 
for increased accuracy of contrel from the chemical 
side of the staff. Mr. Macdonald then proceeded to 
sketch the history of the development of coal-charging 
mackines as used at gasworks. In the early days of 
the industry, he remarked, hand stoking of the 
retorts was performed by means of long scoops 
operated by three men, two of whom raised the scoop 
to the mouth of the retort, while the third pushed it 
in and turned it over. The earliest types of mecha- 
nical stoker were based on the old-fashioned scoop, 
such as the Best and the Holden and Ross steam- 
driven stoking machines. Steam-driven stokers were 
introduced nearly fifty years ago, but difficulties 
were encountered in connection with the steam supply, 
and the machines were converted to a rope drive. 
‘Twenty years or so later West developed the com- 
pressed air driven scoop type of charger. The 
development of the shuttle form of charger, a design 
which to-day had not been surpassed, was begun 
half a century ago. In order to obtain the best results, 
it was now common practice to combine a coke pusher 
with the coal charger. Mr. Macdonald then dealt 
briefly with the historical development of gas ex- 
hausters. Before the introduction of fire-clay retorts, 
round about 1820, the coal was carbonised in cast iron 
retorts under conditions virtually corresponding to 
what was to-day known as low-temperature car- 
bonisation. It was not long before the necessity arose 
for providing improved gas exhausters. Joshua Beal 
in 1850 contributed largely to that end, and it was 
interesting to note that an improved type of: Beal’s 
exhauster patented by his son in 1877 was still in 
service. On the subject of conveyors for the coal 
and coke, Mr. Macdonald remarked that the East 
Greenwich works of his company had been so well 
laid out with railway lines that a very long time would 
be required to produce a justifiable saving by the 
adoption of belt conveyors. 

Major W. Gregson, dealing with priming in waste 
heat boilers, agreed with the author as to the necessity 
for using large boilers in order to avoid excessive 
rates of steam release. At the same time, the boiler 
feed in a gasworks was practically 100 per cent. 
‘make-up ” and therefore, unless the primary supply 
was good, nearly the whole of the feed to the boilers 
had to be treated. Hence the chemical condition of 
the boiler water was an equally important factor 





determining the priming limit.’ He knew of waste 
heat boilers exactly similar in design, size, and appli- 
cation to the No. 8 retort house boilers at Nine Elms— 
referred to by the author—which were working at 
increased ratings and were giving dead dry steam. 
The primary water was, however, much better than 
the London supply, and required less chemical 
treatment. Experiments which he had conducted on 
a model with glass ends showed very conclusively the 
physical effect of varying the condition of the feed 
water on the surface steam release. The increased 
surface tension in the bubbles caused by the presence 
of impurities led to much greater turbulence. That 
fact, he thought, explained why the lowering of the 
water level in the No. 8 retort-house boilers at Nine 
Elms stopped priming. The disappearance of prim- 
ing was caused not by the small percentage increase 
in the liberating surface of the water, but by the 
increased clearance between the dry pipe and the 
turbulent zone. The fitting of continuous blow-down 
arrangements to waste heat boilers fed with chemically 
softened water in order to limit concentration to a 
predetermined value had materially assisted the pre- 
vention of priming. According to Mr. Birks, fuel- 
fired boilers were used in parallel with waste heat 
boilers at some of the Gas Light and Coke Company’s 
stations. If, however, one extended one’s survey to 
provincial and other plants, he thought it could be 
said that as a general rule fuel-fired boilers were 
not employed to supplement the waste heat recovery 
plant. It was possible that the increased quantity of 
steam per ton of coal carbonised at Mr. Birks’ com- 
pany’s works was to be explained by the increased 
power requirements for coal and coke handling. In 
works reconstructed on old sites and hemmed in by 
property, the coal and coke-handling services could 
never be planned in as direct and simple a manner as 
in works the internal arrangement of which was 
unhampered by those factors. Incidentally, he 
thought that the author’s figures for the steam 
recovered per ton of coal carbonised were on the low 
side. As much as 1700]b. of steam from and at 
212 deg. Fah. per ton of coal carbonised had been 
obtained in a number of recent plants working in 
conjunction with vertical ovens. That figure had been 
realised, not by an increased boiler extraction effi- 
ciency as such but by the adoption of improved flue 
systems. Concluding, he expressed his gratification 
at the fact that Mr. Birks had called attention to the 
use of back pressure and pass-out steam for process 
work. That practice represented a very considerable 
and much neglected source of economy in gasworks 
operation. 

Dr. R. Lessing’ supplemented the author’s tribute 
to Clegg and Accum, the engineer and chemist respec- 
tively of the Gas Light and Coke Company on its 
foundation in 1812. It was to Accum as a skilful 
laboratory chemist that we owed the early recognition 
of principles profoundly affecting the success of the 
gas industry. Passing on to consider the problem of 
coke cleaning, he remarked that from two-thirds to 
three-quarters of the products of coal carbonisation 
was coke, and only 10 to 15 per cent. by weight con- 
sisted of gas, which from that point of view was a 
minor product. He argued therefore that greatly 
increased attention ought to be paid to the coke, 
quantitatively the most important product. Not 
enough consideration was paid to the purity of the 
coke produced, the ash content of which was generally 
much too high. The London gas companies by 





careful selection of the raw coal had succeeded in 
obtaining supplies containing on the average about 
9 per cent. of ash. Such coal produced coke con- 
taining 12 to 15 per cent. of ash, but by the adoption 
of grading—the selection of the larger pieces con- 
taining a reduced amount of ash—the coke supplied 
to consumers carried less than the overall average of 
ash. The small coke breeze left over contained more 
than the average amount of ash, and before the gas- 
works could use it, as they did for their own pro- 
cesses, it had to be cleaned in expensive plant. He 
believed that a great improvement could be effected 
in gasworks practice by the use of coal containing less 
ash than was common to-day. 

Dr. G. W. Anderson, of the Gas Light and Coke 
Company, dealt with the economy of power pro- 
duction at gasworks. At one of his company’s works, 
as mentioned by the author, 94 per cent. of the steam 
required was generated in waste heat boilers and only 
1-09 lb. of fuel per 1000 cubic feet of gas produced 
had to be burned under boilers. That result was to 
be credited to the high efficiency of the waste heat 
boilers. Turning to Table I. of the paper, he 
suggested that the surplus low-grade heat generated 
at gasworks using coke ovens might be usefully 
employed for making ice, of which he calculated 
5 ewt. to 6cwt. could be produced per ton of coal 
carbonised, assuming 60 per cent. efficiency in the ice- 
making plant. The same table showed that of the 
thermal value of the raw fuel the amount recovered 
in the products varied from about 88 per cent. in the 
case of horizontal retorts to 90 per cent. in the case of 
coke ovens. These thermal efficiencies were very 
high, and he doubted whether many thermal processes 
carried on in this country could equal them. The 
steam and power requirements in a modernised gas- 
works would not, in his opinion, commonly amount 
to the equivalent of 1220 Ib. to 1930 lb. of steam from 
and at 212 deg. Fah. per ton of coal carbonised, as 
stated by the author. He believed that from 800 lb. 
to 1000 lb. would be sufficient. Taking these figures 
as a basis, he calculated that by means of the surplus 
heat available at gasworks, roughly 10 per cent. of the 
country’s total requirements of electricity could be 
generated. He regretted that the gas industry had 
so far not taken advantage of its opportunity in that 
respect. Another opportunity for the gas industry 
to utilise its surplus heat was provided by the hydro- 
genation of coal, which required 2} tons of fuel, in 
addition to the coal converted, per ton of spirit: pro- 
duced. 

Mr. P. St. G. Kirke, discussing waste heat boilers, 
said that it was nonsense to argue that a waste heat 
boiler could not be shortened in length because of the 
danger of priming. In support of his argument he 
instanced a waste heat boiler, 8ft. between the tube 
plates, which was being supplied to Mr. Birks’ com- 
pany. If a velocity of l0ft.. per minute was not 
exceeded in the rate at which steam was taken off 
the water surface, there was no fear of priming. In 
water-tube boilers a velocity of steam release as high 
as 40ft. per minute was reached without trouble. In 
what way, he then asked, could the cost of gas per 
therm be brought down to that of oil. We were 
essentially a coal country, and with two million 
unemployed he did not like using imported oil when 
he might use native produced coal. Had engineers 
a chance of bringing down the cost of gas or was its 
high cost ascribable to factors of a non-engineering 
character ? 

Mr. G, Le B. Diamond, of the Folkestone Gas Com- 
pany, asked the author to state his opinion concerning 
the.very dense quality of coke produced by the inter- 
mittent chamber oven. The author, he noted, said 
that with water-cooled gas condensers the heat in the 
gas could be partially recovered by using it for pre- 
heating the feed water to the boilers. If, however. 
the boiler feed had to be softened by the zeolite 
process, could warm water be used ? His own expe- 
rience was that warm water seemed to “ poison ”’ the 
zeolites. He was interested to read of the extensive 
use made of rubber conveyor belting at the Becton 
gasworks, and asked the author to state what type of 
belt fastener was employed. At the Brentford gas- 
works, he observed, a waterless gasholder was in use. 
Was there any tendency for these tall structures to 
twist ? He himself had found some such tendency 
and at first presumed that it arose from the passage 
of the sun across the sky and the unequal heating and 
cooling of the structure which it caused. Was it 
not, however, possible that it was caused by gyro- 
scopic action resulting from the rotation of the earth ?* 

Mr. R. M. Drummond, of the South Metropolitan 
Gas Company, said that some multiple-bladed gas 
exhausters had been laid down between 1887 and 1895 
to deal with 250,000 cubic feet of gas per hour. They 
were still in service and were to-day handling 310,000 
cubic feet per hour against a back pressure of 40in. 
There were, he continued, advantages to be gained 
by exhausting the gas at some reasonably high tem- 
perature. If the temperature were low there was 
some danger of the tarry constituents of the gas 

* This suggestion, somewhat alarming in its implications, 
need cause no one grave anxiety. Gyroscopic “ action ’’—that 
is to say, precession—can only be manifested by a body 
possessing simultaneously rotation about two separate axes 
of which one may be the rotation of the body round the earth’s 
polar axis once in twenty-four hours. If a waterless gasholder 
or other structure, tall or short, were endowed with rotation 
about some second axis—say, its own vertical axis—then, and 
then only, might we expect to find movement of gyroscopic 
origin manifested by it.—Ep. Tur FE. 
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depositing and interfering with the lubrication of the 
exhausters. A very important problem still to be 
solved in connection with gas blowers was to design a 
satisfactory form of packing to seal the gas from escape 
round the shafts. Discussing means for handling 
coal and coke in gasworks, he asked the author if 
he could say to what extent the use of band conveyors 
compensated for their cost of installation by the 
savings effected on the upkeep of the locomotives, 
trucks, and rails which they displaced. 

Mr. R. L. Quertier expressed disagreement with the 
author’s view that turbo-compressors and exhausters 
were less suitable for small outputs than reciprocating 
types of machine. Mr. C. W. Crawshaw also referred 
to turbo-exhausters and said that they had been 
introduced following the adoption of a new system for 
the recovery of sulphate of ammonia involving the 
handling of increased quantities of gas. Turbo- 
exhausters, he remarked, the distinct 
advantage that as they required no lubricant they 


could handle at a higher temperature than could 
be satisfactorily dealt with by a reciprocating type of 
machine. 


Mr. Birks, replying to the discussion, thanked Mr. 
Macdonald for filling in some obvious gaps in the 
paper. Referring to Major Gregson’s remarks, he 
expressed himself as being still unconvinced; he 
preferred a boiler of ample size, as he believed that 
large size was accompanied by absence of priming. 
He was surprised to hear that as much as 1700 Ib. of 


steam per ton of coal carbonised had been obtained 
from a waste heat boiler and suspected that during 
the tests some of the gas must have been burning in 
the boilér flues. The suggestions made by Dr. 
Anderson for employing the surplus waste heat in new 
directions did not appear to be immediately possible 
of application. The figure given by Mr. Kirke for the 
rate at which water-tube boilers might be worked 
without priming was, he presumed, based on the use 
of chemically softened water. In waste heat boilers, 
as used in gasworks, he did not find it possible to 
exceed a steam release velocity of about L5ft. per 
minute. The coke produced by intermittent chamber 
oven plant was, as Mr. Diamond had said, very dense. 
With regard to water softeners, his company, he 
thought, possessed examples of almost every type of 
plant, including zeolite plant using both hot and cold 
water. All had their troubles, but the subject was too 
great for discussion on that occasion. With regard to 
belt conveyors, Mr. Diamond had certainly laid his 
finger on a weak point when he mentioned the subject 
of belt fasteners. His company had evolved recently 
a form of fastener which appeared to be satisfactory 
and was now experimenting with joints running 
diagonally across the belt. He was interested to 
learn from Mr. Quertier that turbo-compressors and 
exhausters dealing with 100,000 cubic feet per hour 
against a pressure of 10 Ib. to 15 Ib, had been success- 
fully used. His own experience was that such small 





machines were less efficient than reciprocating plant. 
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The Design and Construction of High-pressure Chemical 
Plant. By Harotp Toneve, A.M.I. Mech. E., 
A.M.I. Chem. E. London: Chapman and Hall, 
Ltd. Price 30s. net. 


WITHIN recent years there has been a decided trend 
in process industries towards the adoption of high 
pressures, particularly high steam pressures. The 
importance of high-pressure technique in the carrying 
out of chemical reactions on an industrial scale is also 
in considerable evidence. The application of medium 
pressures in chemical industry has been common 
for some time, but pressures of sixty atmospheres 
and over are @ comparatively recent development. 
New types of compressors capable of holding gases at 
pressures hitherto unknown were needed, and 
forgings operating at 1000 atmospheres are now in 
service. Improvement in design, the availability of 
new alloys, and more precise knowledge on the 
behaviour of steels are the outstanding factors con- 
tributing to the current development of high-pressure 
chemical plant. With the increasing use of high 
pressures and high temperatures for a wide field of 
chemical reactions, there has evolved an entirely new 
operating technique. In order to withstand these 
severe requirements, rapid development is taking 
place in current engineering practice and in the 
design and construction of pressure accessories. Pro- 
gressive improvement is also recorded in the more 
common type of pressure vessels, such as auto- 
claves, dephlegmators and reaction chambers. 
To-day, commercial synthetic processes are operat- 
ing at pressures which thirty years ago were imprac- 
ticable from an industrial standpoint. Bridman and 
Poulter in America have reached pressures as high 
as 12,000 and 20,000 atmospheres as a routine pres- 
sure in their experimental investigations. The success- 
ful application of pressures up to 1000 atmospheres 
for the synthesis of ammonia paved the way for 
further development in this field of scientific activity. 
Synthetic alcohols, urea, and other materials are now 
being produced commercially, and more recent 
developments include the synthesis of various organic 
compounds from water gas by the em loyment of 
suitable catalysts at high pressures, which promises 
to open up a very wide and fruitful field of research 
for future exploration. In these processes, the barrier 
which now separates aliphatic and aromatic com- 
pounds may well disappear, leading to the production 
of dyestuffs from other sources than coal tar, and 
synthetie fats and proteins from natural water gas 
by synthetic processes through the addition of 
hydrogen under pressure. The complexity of these 
new processes demands much systematic and funda- 


mental research before a clear understanding can be | for 


obtained of their mechanism. The results of investi- 
gations now in progress may well bring about pro- 
found changes in the chemical industries of the near 
future, resulting in the production of fundamental 
chemical products by the application of high pressure 
catalytic processes. Other achievements in this 
realm include the construction of plant at New Jersey, 
for the catalytic hydrogenation of the heavier petro- 
leur oils in order to produce high-grade anti-knock 
gasoline and high-grade lubricating oils, the hydro- 
genation of coal, cracking processes which have 
found application in the petroleum industry, and 
high-pressure methods for the separation of helium 
from natural gas. A recent patent (English patent 





No. 309,239) covers the destructive hydrogenation 
of carbonaceous materials under pressures up to 





5000 atmospheres. Processes involving the disin- 
tegration of fibres and cellulose have also resulted 
from the application of high-pressure processes, and 
it has recently been shown that definite economies 
can be realised by carrying out electrolysis in closed 
systems, whereby high pressures are built up and 
maintained during operation. The transportation of 
commodities under pressure has been essential in the 
commercial development of many chemical industries, 
and without efficient containers, compressed and 
liquefied gases, which are now in common use, could 
not be manufactured and marketed under the present 
efficient conditions. 

The author of this volume has made an extensive 
study of high-pressure chemical plant, and in it a 
detailed account is given of his personal experience 
in the development of such plant, extending over a 
period of many years. The subject of the hydro- 
genation of coal and oil is dealt with at considerable 
length because of recent important industrial develop- 
ments. An ably written description is given of the 
principles of design based upon the author’s own 
studies, the technique described being more par- 
ticularly applicable to the chemical engineering side 
of the subject. After a discussion of actual designs 
of laboratory and large compressors, and ae. 
pressure gas circulating pumps, @ 
description is given of the réle played by high see 
in the separation and purification of gases and gas 
mixtures, with special reference to its application in 
the separation of the constituents of air. 

Dealing with the design of pressure vessels for 
service at ordinary temperatures, the author dis- 
cusses the reason for seamless or hollow forged con- 
struction of high-pressure and high-temperature 
vessels for service in this country, examines the 
various categories of pressure vessels, illustrating 
each type by reference to actual designs which have 
stood the test of long exposure to the desired con- 
ditions. Practical details relating to pipework, valves, 
and fittings for high-pressure service, confined to 
operations at or about room temperatures are con- 
sidered. Where the operating conditions include 
elevated temperatures, care must be taken to select 
materials suitable for these conditions, and for this 
purpose a number of special alloys have recently been 
developed, many of which are suitable for manufac- 
ture into piping and other fittings. 

The specific factors governing the design of vessels 
for high-temperature service are that the mechanical 
tests of materials are insufficient as @ base upon which 
to calculate permissible working stresses, and that 
the “creep” of materials must be considered, and 
ntal work the time yield, as suggested 
by Hatfield, serves a very useful purpose as a@ basis 
for fixing working stresses. In order to illustrate the 
remarkable way in which high-pressure technique 
is entering into many phases of chemical industry, 
examples are given of typical autoclave reactions, 
which .include hydrogenation, dehydrogenation, 
amination, and carboxylation. The final sections 
of the volume are devoted to discussions of con- 
tinuous types of pressure equipment, and a full 
description of the manufacture of hollow forged high- 
pressure vessels, including particulars of welded 
construction of such vessels, which are used exten- 
sively abroad, notably in the United States and in 
Germany. In Great Britain welded construction of 
high-pressure vessels, working at temperatures oa 





couraged by the Board of Trade and the various 
insurance companies. 

The rational design of high-pressure plant and 
equipment must be based on scientific data concern- 
ing the properties of the materials at the pressures and 
temperatures involved. There is an urgent demand 
for a great deal more experimental data, particularly 
relating to the P-V-T relations of mixtures of gases, 
since such data are fundamental in the correct inter- 
pretation of phenomena at high pressures. The 
general theoretical relationships appear to be fairly 
well established, but it is necessary to apply them to 
more specific cases. Other fundamental investiga- 
tions which require attention are the more accurate 
determination of the physical properties of both 
elementary and mixed gases at high pressures. 
There are but few data available on the internal 
energies of gases at very high pressures or on the 
phenomenon of the possible distortion or disruption 
of molecules taking place under such severe con- 
ditions. Under comparatively low pressure con- 
ditions, the simple ideal gas laws are sufficiently 
accurate for engineering calculations, but at elevated 
pressures, researches have shown that there may be 
deviations from the simple behaviour predicted by the 
equation PV=N RT. In order to serve as a basis 
for generalising the thermodynamic treatment of the 
chemical equilibrium of gases as distinguished from 
ideal gases, practical and accurate observations are 
particularly important over an extended range of 
temperature and pressure. It is realised that future 
development in chemical processes will require plant 
to withstand pressures and conditions even more 
severe than those encountered at the present time, 
and the réle played by high pressures in gas reactions 
and chemical synthesis will provide a fertile field for 
the application of basic physical principles. 

The careful and measured statements of the author 
provides us with ample scope for reflection, and 
all interested in high-pressure chemical plant will 
find this stimulating volume a valuable guide in this 
wide and prolific field of scientific discovery. 








The Iron and Steel Institute. 


THE annual meeting of the Iron and Steel Institute will 
be held at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1, on Thursday and Friday, 
May 31st and June Ist, 1934. At 10 a.m. on Wednesday, 
the annual business meeting will be held, and after the 
anncuncement of the presentation of the Bessemer Gold 
Medal for 1934 to H.M. the King, the following papers 
will be discussed :—** An Experimental Inquiry into the 
Interactions of Gases and Ore in the Blast-furnace : 
Part III., Proposed Methods for Comparative Testing of 
Iron Ores,” by Professor W. A. Bone, F.R.S., Mr. H. L. 
Saunders, and Mr. N. Calvert; ‘An Experimental 
Inquiry into the Interactions of Gases and Ore in the 
Blast-furnace: Part IV., Equilibria and Velocities in 
Ore Reduction,” by Professor W. A. Bone, F.R.S., Mr. 
H. L. Saunders, and Mr. J. E. Rushbrooke; and « The 
First Report of the Blast-furnace Practice Sub-com- 
mittee * to the Iron and Steel Industrial Research 
Council; ‘“‘ Blast-furnace Linings: Part I., An Examina- 
tion of the Information Received in Reply to a Ques- 
tionnaire Circulated to Iron Manufacturers,” by A. T. 
Green; Part II., “Some Properties of the Fireclay 
Products Used for Blast-furnace Linings,’ by A. T. Green, 
W. Hugill, F. H. Clews, and H. Ellerton; “ Principles 
of the Design of Blast-furnace Lines,”’ by Mr. J. Sarek. 

The afternoon session will open at 2.30 p.m., and the 
following papers will be discussed :—“ The Elasticity, 
Deflection, and Resilience of Cast Iron,” by Mr. J. G. 
Pearce ; ‘‘ Tin-iron Alloy in Tin-plate with Notes on Some 
Imperfections,” by Mr. W. E. Hoare; ‘“ A Microscopic 
Examination of Iron-tin Reaction Products,’ by Messrs. 
W. D. Jones and W. E. Hoare. 

The annual dinner will be held in the evening at the 
Connaught Rooms, Great Queen-street, W.C.2, at 7 p.m. 
for 7.30 p.m. H.R.H. Prince George will propose the 
toast of ‘‘ The Iron and Steel Institute.” 

On Friday morning at 10 a.m. the following business 
will be transacted :—Announcement of the award of the 
Andrew Carnegie Research Scholarships for 1934-35 ; 
announcement of the award of the Carnegie Gold Medal 
for 1933 to Mr. Brynmor Jones; announcement of the 
award of the Williams Prize for 1933 to Mr. A. Robinson 
and Mr. D. F, Marshall.. Papers for discussion :—“ Second 
Report of the Corrosion Committee ” to the Iron and Steel 
Industrial Research Council; ‘The Manufacture of 
Full-finished Steel Sheets,” by Mr. E. R. Mort; “ The 
Behaviour of Sulphur in Open-hearth Furnace " Gases,” 
by Messrs. E. Maurer and oy caine of nail = 

The afternoon session w at .m., and the 
following papers will be discussed :—‘ Dendritic Segrega- 
tion in Steel Ingots,” “A Study of Ingot Structures” 
and ‘“‘ Periodic Structures in Metals and Alloys,” all 
by Mr. L. Northcott; “ The Effects of Cold-rolling 
on the Intergranular "Corrosion of the 18/8 Austenitic 
Steels,” by Mr. E. C. Rollason; and “The Thermal 
Conductivity of Tool Steel,” by Mr. D. Hattori. 

An autumn meeting will be held in Belgium and 
Luxemburg from September 10th to 14th, 1934, by 
invitation of the iron and steel manufacturers of those 
countries. 








AccorpDING to the Iron Age, a steel having the following 
composition :—Carbon, 0-50; manganese, 0-80; silicon, 
1-65, and nickel, 3-00 per cent., can be heat-treated to 
give a maximum stress of 300,000 lb. (134 tons) with 9 
per cent. elongation and about 30 per cent. reduction of 
area. The treatment consists of oil-quenching from 1550 





ciably higher than 100 deg. Cent., has been dis 





deg. Fah. and tempering at 600 deg. Fah. 
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An Underground Rectifier Sub-Station. 


LTHOUGH the practice of placing a sub-station 
i\. supplying a low-voltage D.C. network at the centre 
of the load has much to recommend it, difficulties are 
often experienced in finding a suitable site. The expense 
involved in acquiring ground at the most suitable spot 
may be prohibitive and a less favourable position may have 
to be selected. As an alternative to this course, however, 
the Metropolitan Electric Supply Company, Ltd., has 
recently placed a 500-kW rectifier sub-station under the 
roadway at Stanway-gardens, Acton. The Hewittic 
rectifier bank, with its transformer and switchgear, has 
been practically sealed in an underground chamber 
originally having a rectangular opening at the top for the 
reception of the plant, but now closed by a concrete slab 
with the roadway rebuilt over it. The only access to the 





>—- 


there are two of the rectifier cubicles, shown separately 
in Fig. 3. On the right of the chamber there are the D.C, 
control panel, grid control cubicle, and the remaining two 
rectifier cubicles. Situated at the bottom right-hand 
corner of the D.C. control panel, the grid controller, Fig. 4, 
is driven through gearing by a small electric motor 
and works in conjunction with the equipment housed in 
the grid-control cubicle to apply a bias to the rectifier 
grids at the correct point in each cycle of the anode voltage. 
By means of this apparatus the D.C. voltage may be 
varied from full pressure down to zero pressure absolutely 
smoothly, or, in other words, in an infinite number of steps. 

After a failure of, say, the E.H.T. supply, the 
plant may be switched on to the “dead” network, 
and it will then take up the D.C. load gradually, irrespec- 








Fic. 1—SUB-STATION UNDER CONSTRUCTION 


sub-station is through two ventilator shafts, brought up 
through the footpath and surmounted by small louvred 
pillars with doors to allow a man to enter for routine 
inspection. A view of the sub-station under construction, 
showing the top opening through which the plant was 
lowered, is given in Fig. 1, while Figs 2 and 5 show the 
general arrangement of the plant. 

By the adoption of this scheme the supply company 
has been able to place the plant in a good position in 
relation to the network it supplies, and heavy untapped 
feeders, involving considerable expense and copper losses, 
have been rendered unnecessary, the network being fed 
by four distributors radiating direct from the sub-station. 
It is claimed by the makers of the plant that it forms the 








tive of the conditions, whilst, on the occurrence of an 
abnormal load, the grid regulator lowers the voltage so 
as to maintain the full current at the reduced pressure. 
Switching is carried out on the E.H.T. supply by the 
oil circuit breaker, fitted with overload protection, and 
arranged for electrical operation by local or remote control, 
but as the automatic control relay on the D.C. control 
panel prevents the D.C. voltage from being raised further, 
once a predetermined overload is reached, and also gives 
rise to a reduction of voltage if the load continues 
abnormally to increase, D.C. breakers are unnecessary. 
The simplicity of the remote-control operating arrange- 
ments can be gauged from the fact that only two push- 
buttons, marked “‘ raise * and “ lower ’’ volts respectively, 


Vididda 





is reached, the oil circuit breaker opens, thereby shutting 
the sub-station down. 

Together with the indicating instruments on the remote 
control panel, these two control buttons serve for the 
full remote control of the plant, but local control buttons 
are provided at the rectifier sub-station in Stanway- 
gardens. On the remote-control panel in the rotary 
converter sub-station, there are, in addition to the press 
buttons, instruments for indicating and registering the 
current output from the rectifiers, the D.C. voltage on 
each side of the three-wire system, and the oil switch 
position. An indication is also given of whether the 
full complement of rectifier bulbs is in operation or 
otherwise. 

The operating current is obtained from the D.C, network, 








Fic. 4- GRID CONTROLLER 


or, alternatively, from a battery at the Southfield-road 
sub-station, so that, if necessary, the Stanway-gardens 
equipment can be started up on a dead network. The 
efficiencies at various loads are as follows :— 


Load. Efficiency, per cent. 
<> oe 


93-5 
93-3 
93-0 


92-3 


These results, based on actual tests, coupled with the 
saving in copper losses resulting from placing the equip- 
ment in a favourable position, and the low maintenance 
charges, result in low operating costs, while the simple 
control gear ensures reliability. The installation was 








FiG. 3—RECTIFIER CUBICLES 


FiG. 2--INTERIOR OF SUB-STATION 


first large grid-controlled rectifier installation in Great 
Britain. There are four single-bulb units supplied from 
a 6600-volt, 50-cycle system through a 3/12-phase trans. 
former, giving a total output of 500 kW at 480 volts. 
Normally, the plant is remote-controlled from an attended 
rotary converter sub-station some 2 miles away, but local 
operation is also possible. 

On the A.C. side the rectifiers are fed through the 
motor-operated circuit breaker adjacent to the trans- 
former. The remaining switchgear on the left of Fig. 2, 
consisting of three circuit breakers, controls the connec- 
tions to the H.T. bus-bars of three feeders forming part 
of the company’s H.T. system. Beyond the transformer 





are provided at the remote-control point in Southfield- 
road. If the pressure is low, the “ raise volts ** button 
is, of course, pressed, and if the sub-station is not in 
operation, this has the effect of closing the oil circuit 
breaker at Stanway-gardens, and of subsequently putting 
the grid controller in operation, thus raising the volts 
while the button is depressed until the desired load is 
acquired. If, on the other hand, the sub-station is already 
in service, the operation of the press-button simply has 
the effect of raising the volts, and of making the plant 
take up more load. Operation of the other button has the 
effect of causing the grid controller to lower the volts 
until the button is released, and finally, when zero pressure 





carried out by the Hewittic Electric Company, Ltd., of 
Walton-on-Thames, to the specification of the Metro- 
politan Electric Supply Company, Ltd. The E.H.T. 
switchgear and the D.C. switchboard were supplied by 
the sub-contractors, Switchgear and Cowans, Ltd., and 
Bertram Thomas respectively. 








Tue Norddeutscher Lloyd propose, according to a 
Bremen report, to place orders for six vessels, aggregating 
50,000 tons gross. 
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Gasworks Practice.* 


By F. M. BIRKS, M.1. Meech. E.4 

I ntroduction.—The gas industry has now been established 
for 122 years, for the Gas Light and Coke Company, the 
oldest gas company in the world, started operations at 
Horseferry-road, Westminster, in 1812. Clegg, the engi- 
neer, and Accum, the chemist, were together largely 
responsible for laying the technical foundations of the 
industry on a sound footing in a remarkably short space of 
time. 

The engineer and the chemist have always worked in 
unison, and it is due to their united labours for more than 
a century that the present high efficiency has been 
obtained, not only in the production processes, but also 
in the distribution of gas to the consumer and the scientific 
application of gas to the consumer's apparatus. 

In 1916, a Bill was passed by Parliament authorising 
the payment for gas to be based on thermal value instead 
of candle-power and quantity. This change has been far 
reaching, since it can be safely stated that it has resulted 
in the whole of the operations being based on thermal 
values and has thus induced amongst the personnel of the 
industry a habit of thought of dealing in terms of heat 
units. This trend of thought has been instrumental in 
enabling higher efficiencies to be obtained with consequent 
economies in operation. Simultaneously, the operation of 
gas making—which essentially involves the moving of 
large volumes of material—has benefited by the intro- 
duction of every possible mechanisation which could be 
adopted, either to effect economies or to relieve the 
operators of the arduous work necessary when hand labour 
only was available. 

Carbonising.—The following types of carbonising plant 
are in use in the gas industry :— 


(1) Horizontal retorts, with relatively small through- 
puts of coal—up to 2 tons per retort per day—the coke 
being pushed from the retorts by mechanical means. 
* Steaming ” of the charge is not generally practised, 
although there have been many attempts to achieve 
this object, and at the moment there are a few plants 
which are operating this system successfully. 

(2) Continuous vertical retorts, having throughputs 
of up to 10 tons per retort per day, in which the charge 
passes slowly through the retorts whilst carbonisation is 
in progress, and the resulting coke is discharged by 
gravity. In this type of plant steam is passed into the 
lower portion of the retort and by reaction with the 
coke, still at a high temperature, produces blue water- 
gas, which, if required, may be made in sufficient 
quantity to dilute the rich coal gas to the calorific 
value at which it is supplied to the public. This diluent, 
having regard to the thermal value, is the cheapest 
available. 

(3) Intermittent vertical chambers having through- 
puts up to 7 tons per retort per day, which may be 





* The Institution of Mechanical Engineers. 


} Mechanical Engineer, Gas Light and Coke Company. 





steamed for a period, after the carbonisation of the coal 
is nearly complete. The charge is stationary during the 
carbonising period, at the end of which it is discharged 
by gravity. 

(4) Coke ovens, which have a limited application in 
the gas industry, and carbonise very large charges. 
having throughputs of up to 20 tons per oven per day. 
As the ovens are horizontal the coke has to be discharged 
by mechanical means. Steaming of the charge is not 
generally practised. 

Heating of the Retort Chambers.—In all groups the 
retorts, chambers, or ovens are heated by means of gas 
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Fic. 1—Carbonisiny Plant : Horizontal Retort Type. 


of a low calorific value made in some form of producer 
charged with coke. 
These producers are of three main types :— 


(a) Where the producer is actually built into and 
forms a part of the settings. 

(6) Where the producer is brick-built but is con- 
structed separately from the carbonising unit and the 
gas is led thereto by means of gas mains. 

(c) An elaboration of (6) for use principally: with coke 
ovens, where the producer is a gas-making machine 
mechanised so as to obtain the conditions of automatic 
clinker removal, and where the producer gas is cleaned. 


The designs (a) and (b) are almost similar, and of recent 
of ) 









WASTE GAS TO STACK. 





years the practice has been to build producers with a con- 
siderable depth of fuel, with a magazine hopper which 
automatically feeds coke to the fires. The arrangement. 
together with the provision of step grates of considerable 
area provided with means for admitting steam below the 
fire-bars, has resulted in a minimum formation of clinker 
and in gas of even pressure, and of a calorific value of over 
125 B.Th.U. per cubic foot being supplied regularly and 
with minimum attention to the fire. The design (c) 
follows the modern high-capacity producer, inasmuch as 
it is fitted with revolving grates, automatic ash removal, 
and water-cooled generators, and this type of plant is not 
only capable of producing 
gas of an even quality of at 
least 125 B.Th.U. per cubic 
foot. but of working con- 
tinuously for long periods 
while utilising a considerable 
proportion of small coke and 
breeze. 

Horizontal Retorts.— The 
horizontal retort has of recent 
years been superseded to a 
great extent by other forms of 
carbonising plant. There is, 
however, a very large pro- 
portion of carbonising plant 
of this type still in the 
industry, and although re- 
cently large-scale construc- 
tion has been mainly confined 
to other types of plant. a 
great deal of the existing 
retort plant has been re- 
modelled and brought to a 
very high degree of efficiency. 

Silica material is now freel; 
used both for the retorts 
and for a considerable part 
of the brickwork. Charging 
machinery has been improved 
to ensure that the maximum 
possible quantity of coal can 
be charged into the retorts, 
leaving only sufficient space 
between the coal and the top 
of the retort to form an outlet for the gas. Settings have 
been improved so that an almost even temperature can be 
obtained through the whole of the bench, and the improve- 
ments in producers already mentioned have resulted in a 
reduction of the pressure difference through any part of 
the setting so that the minimum of flue dust is carried into 
the gas ways and “ nostrils.” 

Fig. 1 shows a typical cross section of a horizontal 
retort setting. The producer gas enters at the base of the 
setting and burns at nostrils directly below and between 
the bottom sections of the retorts. The burning gases 
pass between the retorts to the top of the setting, and down 
the outsides to the bottom, whence they pass through the 
recuperator, which is built up of hollow thin brickwork, 









Swain Sc. 
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until they tinally enter the main flue which runs under the 
centre of the bench. Secondary air enters at control ports 
at the base of the recuperator and passes along a tortuous 
route through passages which alternate with the waste 
gas passages, so that it is heated to a temperature of about 
700 deg. Cent. and finally mixes with the producer gas, 


Tre Enciweer'’ 


in which can be easily ascertained by the attendants. 
From time to time these chambers are refilled from the 
overhead bunkers by means of a simple form of gate. 

The whole of the settings and flues are carefully and 
efficiently insulated by special insulating brick or by hollow 
bricks packed with insulating materials. 


Fic. 2—Carbonising Plant: Continuous Vertical Type. 


A. Waste heat boiler. 

B. Waste gas stack. 
- Main flue. 
- Stack to by-pass waste heat boiler. 
. Producer coke charging car. 


while the outgoing flue gases have been reduced to about 
750 deg. Cent. The flue gases are drawn along the main 
flue and through waste heat boilers, being finally dis- 
charged at the stack at about, 225 deg. Cent. 

The cross section shows a charging machine of the De 
Brouwer type by which the coal is projected into the retort. 
The resulting coke is discharged by means of a power- 
operated pushing rami, the hot coke falling either on to a 
drag link conveyor or into a flume conveyor, the latter 
being the more modern method. 

Several designs now exist in which efforts have been 
made to produce even heating of the settings by lengthen- 
ing the period of combustion, either by admitting the pro- 
ducer gas in stages as combustion proceeds, or by limiting 
the amount of secondary air admitted, so that combustion 
is not completed until the requisite quantity of tertiary 
air is introduced at the top of the setting. In addition, 
experiments have been carried out in which waste gases 
have been re-introduced into the settings, with the object 
of increasing the heat transfer without increasing the 
initial temperature. The most successful application of 
the latter system has been applied to coke ovens and will 
be mentioned later under that heading. 

Continuous Vertical Retorts—Fig. 2 shows a typical 
cross section of a continuous vertical installation. The 
coal passes slowly down the retort by gravity, the speed at 
which it falls being regulated by the coke extractor gear 
at the bottom. The retorts are heated by means of pro- 
ducers burning coke, a producer being provided for each 
setting. The producer gas, after burning, passes hori- 
zontally from one side of the bench to the other. The lower 
sections of the combustion chambers are at the highest 
temperature, there being a gradual decrease up td the top. 

It will be noted that on this system the amount of pro- 
ducer gas admitted is regulated by means of small fire- 
brick dampers at each heating chamber. The heating 
gases leave the settings at a temperature of approximately 
900 deg. Cent.; they are drawn by fans through the collect- 
ing main and tubular waste heat boilers, and are finally 
discharged at the boiler stack at a temperature of about 
225 deg. Cent. Steam is admitted to the base of the retort 
for the purpose of cooling the coke and the bottom casting, 
and for the production of blue water-gas. The coke, 
cooled below red heat, is passed by the extractor gear into 
gas-tight chambers, from which it is discharged at intervals 
and conveyed by conveying plant to the coke grading 
sections. 

It will be noted that the coal is not automatically fed 
from the overhead hoppers into the retorts, but a balancing 
chamber is provided above the retorts, the supply of coal 


F. Producer. 
G. Coa] hoppers. 
H. Coke shoot. N. 
J. Bucket conveyors. 
K. Coke extractors. 


L. 
M. 


Receiving coke hopper. 
Coal valve. 

Gas offtake. 

O. Foul main. 

P. Coal balancing chamber. 


Intermittent Chamber Ovens.—A cross section of an 
installation of chamber ovens is shown in Fig. 3. The 
producers and recuperators occupy one side of the setting, 
reaching from ground level to the top of the bench, some 
33ft. in all. Half the producers are fitted with bar grates 
and the remainder with step grates; the latter can be 
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of each chamber. The combustion gases flow horizontally 
across the setting and vertically upwards, thence across 
into, and downwards through, the recuperators. The, 
then pass through ports provided with dampers into the 
waste gas flue, from which they are drawn through the 
waste heat boilers by means of fans and discharged to the 
stack, 

Bottom gas offitakes are provided, as, well as the norma! 
top offtakes, in order to minimise the gas pressure within 
the retorts. Coal is fed by gravity from travelling hoppers 
into the chambers through circular openings, and the cok: 
is also discharged by gravity into a special coke ski) 
which travels on rails beneath the settings. 

The charge is steamed for a limited period to produce 
blue water-gas, but as the coke is stationary in the retort 
it cannot be dropped to a lower zone, where it can be 
cooled, to the same extent as with continuous vertical 
retorts, so that it is therefore discharged while still red 
hot into the skips, in which it is transported to quenching 
towers and cooled in bulk. 

A recent development of the intermittent vertical 
chamber oven allows the red-hot coke to be dropped into 
a lower chamber where it can be steamed and thus dis- 
charged at approximately the same temperature as the 
coke from continuous vertical installations. 

Coke Ovens.—Coke oven gas, surplus from the pro 
duction of coke for the iron and steel industry, is used in 


Taser 1.—Average Results Obtained when Carbonising Durham 
Coal in the Different Types of Plant Described. 
Results per ton of coal having a thermal value of 310 therms. 


Hori 
zontal 
retorts 


Intermit- 
tent 
vertical 
retorts. 


Con- 
tinuous 
vertical 
retorts. 


Coke 
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Gas, calorific value, 

B.Th.U. percu. ft. 510 510 
Gas, cu. ft. .. 15,300 16,080 
Dry coke, ewt.* 10: 9- 
Dry breeze, ewt.* .. l- L+3 
Tar, gallons > 10- ll: 
Thermal Account 

(thermag ; 

Gas ae ue 

Coke and breeze*. 

Tar eS 
Surplus steam 


Steam Account 
(therms) ; 
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(1) from waste gases 
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2) from hotcoke .. 
3) from hot coal gas 


Total 


Less steam used- 
(4) by waste gas fans 
(5) by steaming re- 

torts . 
Surplus steam (as 
= ae ee ee 


13-6 Il: 


* Surplus after providing producer fuel. 


certain parts of the country for the supply of town gas. 
The only example in this country of the use of coke ovens 
primarily for producing town gas is at the Beckton works 
of the Gas Light and Coke Company. This plant differs 
from the usual design of coke oven in that the ancillary 
machinery is entirely in duplicate ; the doors of the ovens 
are of special design to ensure gas-tightness, and the ovens 
are heated by producer gas made in a special plant in 
which are housed nine sets of jacketed generators fitted 
with mechanically operated grates. These producers 
are designed to use a large proportion of small coke and 
breeze. 

The settings of these ovens are of the Koppers type, 
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which employs the “ hairpin” flue, so designed that the 
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Fic. 3—Carbonising Plant: Intermittent Vertical ChamberJZOvens. 


worked under pressure if required by means of steam jet 
air injectors. The great depth of these producers allows 
of a considerable storage of fuel. The recuperators of the 
counterflow type are placed between the producers. 

The hot producer gas and preheated secondary air burn 
in a series Of horizontal combustion flues near the bottom 


gas will pass up one side of the oven and down the opposite 
side. The flues are so proportioned that the waste gases 
are restricted in leaving the flue so that a proportion of 
them passes through an aperture connecting the upward 
pass with the downward pass at the point of combustion. 
By this means a proportion of the waste gases, still at a 
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high temperature, mingles with the gas and air, and thus 
lengthens the flame and increases the turbulence of flow, 
ensuring even heating of the oven walls. It will be noted 
that the inert gases which are re-circulated do not leave 
the setting, so that the loss of heat which is caused when 
the re-circulated gases are drawn from the flues does not 
occur here. The flow of gases through the combustion 
chambers and regenerators is reversible. 

Comparison of Working Results.—Table I. shows the 
results which can normally be obtained from the four 
types of carbonising plant already described, assuming that 
waste heat boilers are provided to recover the sensible 
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Fig. 4—Carburetted Water-gas Plant. 


A. Shuttle conveyor bringing coke from K. Turbine. . s 

grading plane. , L. Air blower. mput — be as story ‘ 
B. Coke hopper. M. Breeze shoot. possible. In order that the 
C. Sereen. N. Ash hopper. relative timing of the sets, 
D. Coke feeder. O. Revolving grate. once having been fixed, may 
E,. Automatically operated pilot valves. P. Air inlet. be indefinitely maintained; 
F. Steam drum, Q. Carburetter. the operating shafts are 
G, Water-jacketed generator. R. Superheater. driven by means of three- 

. Waste heat boiler. S. Washer. . 


a= 


Grit arrester. 


heat in dry-quenching the coke as well as in the flue gases. 
The figures given for dry coke and breeze refer to the net 
residue after supplying the producers with their require- 
ments. 

In the steam account two or three items may call for 
explanation. It is not possible to generate steam from the 
waste gases in a coke oven plant because the complete 
system of regeneration employed results in a low outlet 
temperature to the stack. It is, however, possible to fit 
boilers to the ascension pipes and thus to raise steam in 
addition to heating the feed water by the gas leaving the 
ascension pipe boilers. In the horizontal, intermittent 
vertical, and continuous vertical retorts the heat is 
recovered from the gas by heating the feed water for the 
boilers, and the amount of heat which can be recovered in 
this manner depends upon the amount of feed water used. 
The extremely smali amount of heat shown as utilised in 
the waste heat boiler fans of the continuous and inter- 
mittent vertical plants is due to the assumed use of back- 
pressure turbines for supplying the steam to the retorts 
for steaming purposes. The heat drop in the turbine is 
therefore the only portion shown against the fans in the 
steam account, while the remainder is charged to the 
retort steaming process. This system has not been adopted 
in the horizontal houses, as steaming is not usually 
practised and no other use for the low-pressure steam has 
been found. 

Each type of plant produces coke having different 
characteristic properties, as there is a difference in their 
combustibility and density. In addition, it is possible to 
recover up to 34 gallons of benzol per ton of coal 
carbonised. 

Carburetted Water Gas.—Many of the larger under- 
takings supply a mixture of coal gas and carburetted 
water gas. The latter gas is made from coke and oil and 
is a valuable asset to a gas undertaking, inasmuch as the 
plant can be got into action very rapidly. It is therefore 
of great assistance in dealing with peak loads ; in addition, 
it enables surplus coke to be turned into gas, and the 
labour charges are relatively low. 

The process is an intermittent one. A bed of red-hot 
coke in the generator is raised to a high temperature by 
blowing air through it ; the air is then cut off and steam is 
blown through the incandescent fuel bed. The resulting 
blue water gas passes into a vessel called a carburetter, 
shown in Fig. 4, where it mixes with atomised oil forced 
under pressure into the vessel through nozzles during a 
portion of the generating period. The mixture then 
passes to a further vessel—the superheater—where the 
oil constituents are “‘ cracked ’’ into permanent gases, 
thence through the ‘‘ wash box” to the assembly main. 
This is connected to a relief gasholder which serves to 
damp out the intermittent output of gas from the plant, 
thus enabling the gas exhausters to deliver a steady flow 
of gas to the ancillary plant. 

During the gas-making period the fuel bed gradffally 
loses con, pol when the temperature has dropped to a 
point too low for efficient gas making the steam is shut off 
and the air blast recontinued. During this operation 
“blow gas” is formed, to which air is added so that it 











may be burnt in the carburetter and superheater ; these 





vessels are filled with chequer fire-bricks which act as heat 
accumulators and thus provide part of the heat required 
to crack the oil during the gas-making period. After 
leaving the superheater the waste gases are stillat a 
temperature of about 650 deg. to 700 deg. Cent., and a 
great portion of this sensible heat is recovered by the use 
of waste heat boilers, the steam from which is utilised to 
operate the blast fans, pumps, &c. 

The modern generator is virtually a gas-making machine, 
as it is fitted with an automatic coke feeder and a self- 
clinkering revolving grate. It is necessary to cool the 
generator walls in order to protect the working parts from 
undue heating and to prevent 
adhesion of the ‘clinker to 





the — walls, which is 
particularly necessary with 
the rather Yusible ash of most 


British gas coals. The loss of 
sensible heat which would 
otherwise occur, due to this 
sear is apo ag as the 
water-jacketed ri orms a 
low-pressure ceeauns balide, the 
output from which is utilised 
for low-pressure process 
steam for the generator. 

It will be realised that 
these plants can only function 
efficiently provided that the 
various controlling valves are 
rapidly operated at accurately 
timed intervals. In order 
to attain more readily this 
condition, plants are now 
fitted with hydraulically 
operated valves, the pilot 
valves of which are operated 
from a common shaft by 
means of cams. 

The cams are arranged so 
that they can be quickly 
reset in order to vary the pro- 
portionate periods of the cycle, 
whilst the whole cycle may 
be accelerated or decelerated 
by altering the speed of the 
cam shaft. When several 
sets are working  simul- 
taneously it is desirable that 
each set should be at a 
different stage of the cycle 
at any given moment, so that 
the gas output and the air 
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phase synchronous motors 
which run at speeds depend- 
ing upon the periodicity of 
the electrical supply. Variable periodicity current is 
generated for this purpose by means of a variable-speed 
motor alternator driven by direct current. 

The mechanically operated sets also offer the advantage 
that the time during which steam is admitted can be 
reduced by supplying steam at an increased rate. There 
is a limit below which the time of the cycle cannot 
be efficiently reduced, for the following reasons. After 
the gas-making period it is necessary to purge the set 
before blowing, to avoid internal explosions, and this 
operation results in a loss of gas. Further, it is necessary 
to start making gas before actually collecting it, in order 
to clear the plant of “‘ blow gas,” which would otherwise 
be carried forward and increase the inert content of the 
gas. Thus, as the cycle becomes shorter, the loss of gas 
and the possibility of dilution with inert gases becomes 
greater. The reduction of the time of the cycle is limited 
to a minimum of about three minutes, about one to one 
and a-half minutes of which is occupied by blowing, and 
the remainder in gas making and purging. The shortening 
of the cycle, together with the absence of the loss in gas 
making time which occurred during the days of hand 
clinkering, has led to greatly increased outputs following 
the mechanisation of water gas plants. 


(T'o be continued.) 








Anti-Corrodible Cylinder Liners. 


BEARING upon the problem of excessive cylinder 
wear, some important conclusions have m reached 
by the Research and Standardisation Committee of the 
[.A.E. with the help of the Department of Scientific and 
Industrial Research. 

In a report just published by the Committee, and 
summarised in THE ENGINEER of June 23rd and 30th, 1933, 
indisputable evidence is given that one of the most 
potent causes of wear in cylinder bores is rusting 
and corrosion occuring at the top of the cylinder. This 
is due partly to the products of combustion creating 
moisture, which contains formic and acetic acid, whilst 
in some of the tests carried out both sulphuric and nitric 
acid were present, these acids being derived from the 
sulphur in the fuel and the oxidation of the nitrogen in 
the air. 

Although the weight of official proof is now available, 
the facts thus confirmed have long been suspected by 
metallurgical experts. So definite has this particular 
cause of wear been in the opinion of Barimar, Ltd., that 
the firm has conducted many experiments with liners 
designed mainly to resist corrosive activity. 

The results have been so successful that these new 
liners are now available for a very wide range of standard 
petrol and oil engines, Liners for Diesel engines have 
been already supplied for power units having bores of 
over 9in., these larger sizes being mainly required for 






cylinder wear is often very rapid, and is caused in part 
by over-cooling of the engine. 

The new Barimar liners are of special cast iron alloy, 
which, at the same time, has a degree of hardness con- 
siderably greater than that of an average cylinder block. 
The test figures of lengthy tests carried out with these 
liners indicate that metallurgists are on the right lines 
in the endeavour to produce cylinders which are relatively 
unaffected by the products of combustion. It is equally 
evident that however hard cylinder walls may be, unless 
this property is combined with corrosion-resisting charac- 
teristies, the desired object of long life cannot be fully 














INSERTING AN ANTI-CORROSIVE LINER 


achieved. Moreover, surfaces of extreme hardness are 
not necessary as the material is very dense, which gives 
it a high resistance to wear. In the accompanying 
engraving the insertion of a Barimar anti-corrosive liner 
in a cylinder block casting is illustrated. 








The Supreme Vortex Dust Separator. 


THE dust extractor which we illustrate by the accom- 
panying sketch is made by Mr. W. Alexander, of 167, 
St. Vincent-street, Glasgow, and acts on a rather different 
principle from that of the usual cyclone. The dusty air 
or gas is admitted at the top of the casing and is deflected 
by a conical baffle to the periphery. The baffle is provided 
with curved vanes which set up a whirl in the gas and impel 
the dust particles outwards on account of centrifugal 
force. The vortex continues downward and escapes by the 
outlet branch, while the dust trickles down the casing 
into the conical hopper bottom. It will be noticed that 
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VORTEX DuST SEPARATOR 


the outlet has a large flange inside the casing, which pre- 
vents the dust in the hopper being disturbed again and 
carried away with the outgoing gas. A door is, of course. 
provided at the bottom of the hopper for the occasional 
removal of the separated dust. 

It will be observed that the path of the gas is pro- 
gressive from one end of the extractor to the other. It is 
not introduced and exhausted at the same end, as is the 
case with the normal cyclone, so that there can be no short- 
circuiting direct to the outlet. All the gas must always 
be subjected to the full cyclonic action. 

Mr. Alexander also makes an upward flow type, a hori- 
zontal form, and others in which the gasés are sprayed 





marine engines. With motors of this particular type 


with water to assist in the removal of the dust. 
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A Works Transference. 


OWING to inadequate facilities for further expansion 
at the Cape Works, Warwick, the firm of Winget, Ltd., 
has moved its works completely to Rochester. Three 
works extensions schemes had already been carried out 


MACHINE SHOP OF THE NEW WINGET WORKS AT, ROCHESTER 


at Warwick, and it was impossible to increase further on 
the site. We have on many occasions described the pro- 
ducts of the firm in these pages, and the news that the 
demand for its products—which are principally those 
concerned with the construction of roads and other public 
works and concrete products—has necessitated this removal 
and enlargement of its works, is another indication that 
the years of deep depression in industry are past. The 
move from Warwick to Rochester necessitated the trans- 
port of several thousands of tons of machinery, plant, 
stores, &cv. It was carried out by road, over 250 separate 
vehicles being required. At the same time, the personal 
property of the staff and about 100 employees had to be 
transferred to new homes at Rochester. The move was 
carried out with great expedition. Production ceased 
at Warwick at midday on a Friday, and a steady flow of 
machines, built and tested at Rochester, was leaving the 
new works by the following Wednesday evening. The 
company now owns its own railway siding, connecting 
with the Southern Railway, and a wharf on the banks of 
the Medway, while a new foundry is in process of installa- 
tion. A photograph reproduced herewith. and taken 
within three days of the completion of the move, shows 
one of the bays of the new machine shop. 








Mining Transformers. 


THE accompanying engraving shows the high and low- 
voltage sides respectively of two 75-kVA mining trans- 
formers, built by the British Thomson-Houston Company, 
to comply with the British Standard Specification and with 
the coal-mining regulations relating to equipment for 
use in a non-danger zone. To meet the conditions of 
colliery service, the electrical and mechanical construction 
is exceptionally strong. and it will be seen that the under- 








moisture. When the wheels are removed, the under- 
base can be used as a skid. Flanged wheels can be pro- 
vided if required. By reason of their superior strength, 
welded steel cable-boxes are used instead of cast iron boxes, 
and the clearances are such that the boxes may be used 
without compound. 

The neutral point terminal is contained in a separate 
protective casing and connections to earth may be made 


either directly or through a neutral earthing device by 
means of a link, which can easily be removed when earth 
leakage tests are being taken. A flush type oil gauge is 
provided to avoid breakage, and there is a substantial 





The British Thomson-Houston Company has also 
recently supplied a number of flameproof units for single- 
phase outputs up to 5 kVA and three-phase units with 
outputs up to 3 kVA. A flameproof certificate issued by 
the Mines Authorities, Buxton, covers this type of trans- 
former, which can consequently be used in danger zones. 








Portable Electric Welding Sets. 


At the works of G, D. Peters, Ltd., Slough, we recently 
inspected the two portable oil engine-driven welding 
sets shown in the engraving below. The first is a 
single generator set having a welding range of 30-200 
ampéres, with an open circuit pressure of 55 volts, dropping 
automatically to the required are voltage according to 
the type of electrode used. The generator, which runs 
at 1440 r.p.m., is coupled by means of a flexible pin 
coupling to an Ailsa Craig lightweight 16 horse-power 
oil engine, with a special lubricating system, sensitive 
governor, fuel filter, and working in conjunction with a 
thermo-syphon water-cooling circulation system. A 
Bosch fuel injection pump and injection nozzles are fitted 
to the engine, which starts easily from cold. The fuel 
tank has ample capacity for a full day’s run on full load. 

The generator engine and radiator are mounted on a 
substantial welded channel iron bed-plate, with a single 
axle and towbar. Both wheels are fitted with Dunlop 
tires, and are provided with brakes automatically operated 
from the towbar. There is also an independent brake 
with a ratchet. Two screw jacks are provided for use 
when the machine is uncoupled from the towing vehicle. 
A superstructure arranged to form the top support of 
the radiator and to carry the fuel tank, roof and the side 
doors is bolted to the bed-plate, the side doors being 
arranged so that they interlock, and a single lock, there 
fore, ensures that the machine is secure from outside 
interference when in service. 

A “ plastic are,” lightweight, current-control box, with a 
patented drum type rotary switch, with seven welding posi- 
tions and one “ off” position, and an unbreakable, rustless 
type resistance, for use with a shunt field regulator designed 
to give close adjustment of the generator voltage, is mounted 
on the generator for controlling the welding current. 

















SINGLE AND DOUBLE GENERATOR ELECTRIC WELDING SETS 


oil drain valve. The special breather 1s constructed to 
prevent the entry of coal dust into the transformer tank. 
As space restrictions underground often necessitate a 
limit being placed on the dimensions, every effort has been 











75-KVA B.T.H. 


base of the tank is extended for the purpose of protection, 
while haulage lugs or holes are provided at the end of the 
underbase. Where necessary, the tank is reinforced and 
the tank cover is sloped to prevent the accumulation of 


MINING TRANSFORMERS 


transformer with a patented eight-legged core. 


made to reduce them, especially as regards height. 
Among other mining transformers recently supplied is 
a 200-kVA unit and a 3000-volt, three-phase, 50-cycle 





Under normal working loads it has been found that the 
engine consumes half a gallon of fuel per hour. 

The other set is a two-operator machine, capable of 
providing each operator with a range of welding currents 
from 20-200 ampéres. It may also be used as a single- 
operator set by coupling the two generators in parallel, 
when the welding current range is from 60 to 400 ampéres. 
The three-cylinder Ailsa Craig oil engine develops 18-30 
horse-power at 1440 r.p.m., and is provided with a radiator 
capable of maintaining the water at a temperature below 
boiling point in a temperate climate. The fuel tank has 
a capacity sufficient for a full day’s run of eight hours on 
full load. Each of the compound-wound generators, 
with a drooping characteristic, gives an open circuit 
pressure of 55 volts, and as in the case of the single- 
generator machine, the pressure drops automatically 
to the required arc voltage according to the type of elec- 
trode used. 

For controlling the welding current, each generator 
has a lightweight control box with a shunt field regulator 
for giving close adjustment of the generator voltage, a 
seven-point welding switch with an “* off’’ position, and 
a small ballast grid resistance for use with the rotary switch. 
The engine radiator and generator assembly corresponds, 
in the main, with that described. There is a single axle 
with two heavy leaf springs, and two Dunlop-tired wheels 
with large diameter brakes operated automatically by 
the towing bar, or by means of a ratchet on the bed-plate. 
Screw jacks at one end of the chassis are provided as on 
the single-generator set, for use when the machine is 
uncoupled from the towing vehicle. 

The generators are driven from the engine by a chain 
sprocket on an extension of the fly-wheel shaft, and two 
Renolds roller chains engaging with sprockets on the 
generator shafts. The interlocking of the doors corre- 
sponds with that described in connection with the single- 
generator unit. For the purpose of paralleling the two 
generators, a short length of lead is used for connection 
between the positive and negative terminals of the two 
current-control boxes, the welding current for the single 
operator being taken from the negative terminal of one 
box and the positive terminal of the other. A complete 
set of operator’s equipment is supplied for each machine. 
In actual operation on normal welding loads it has been 
found that the set costs from 3d. to 34d. per hour to run, 
and that the cost of maintenance is also low. 
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A High-Speed Locomotive Type Oil 
Engine. 


DuRING a recent visit to the works of W. H. Allen, 
Sons and Co., Ltd., at Bedford, we inspected under 
construction and on the test bed some examples of a new 
series of vertical airless-injection four-stroke oil engines, 
designed and built in two to eight-cylinder sizes for 
running at speeds up to 1200 r.p.m. and embracing powers 
from 20 B.H.P. up to 160 B.H.P. 

Since the introduction of this type of engine interest 
has been shown in its application for stationary, traction, 
and marine purposes. We observe that numbers of units 
are now going through the shops for electricity stations 
and industrial installations, for marine auxiliary purposes, 
and for driving pumps for water and sewage works, 
and land drainage schemes. 


pump being adjacent to the fuel injector, so that the fuel 
pipes are quite short and of equal length. The injectors 
are of the automatic differential piston type and are 
designed to provide efficient combustion over the full 
range of the load of the engine. A centrifugal governor 
regulates automatically the supply of fuel at all loads and 
its adjusting gear permits the engine speed to be varied 
whilst running. 

At the fly-wheel end of the engine there is a silent 
running duplex roller chain, which transmits the drive 
from the crank shaft to the cam shaft. The cams 
operate the valve levers through spherically-jointed push 
rods. The levers are arranged overhead and are carried on 
roller bearings. 

An entirely automatic lubrication system, supplied by 
a gear type pump, is provided, the oil being constantly 
drawn from the engine base and passed through a filter 
before reaching the moving parts. If required, the lubri- 





cating oil system can be primed after periods of idleness by 


annual report, 1932, and it is more fully described by Mr. 
G. Grime, M.Sc., of the Building Research Station, in the 
‘** Proceedings” of’ the Physical Society, Vol. XLVI., 
Part 2, No. 253. The instrument, which is embedded in 
the pile during manufacture, has proved extremely satis- 
factory in use and has enabled accurate records of both 
tensile and compressive stresses to be obtained at any 
desired point in the length of the pile. Experiments were 
then carried out on piles of sufficient length to develop 
stress waves, namely, 15ft. long. 

These tests showed that the general form of the strain- 
time curves obtained were in agreement with the mathe- 
matical conception, and that the total energy as obtained 
by integration agreed within 10 per cent. with the energy 
of the hammer. It was not found, however, that the end 
packing conditions were such as to lend themselves to 
direct mathematical analysis without further investiga- 
tion of the stress-strain relations for the packings. Although 





from their nature the packing materials are subject to 
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FiG. 1—HIGH - SPEED OIL ENGINE 


An eight-cylinder model with a designed output of 
160 to 176 B.H.P. at 1200 r.p.m. is illustrated in Figs. 1 
and 2. Turning to the details, it may be noted that the 
cylinder block and engine base consists of a single casting 
of ‘‘C” frame design with an aperture in the front of the 
engine giving easy access to the crank shaft, cam shaft, 
and bearings, thereby dispensing with either extensive 
headroom or space at the back and end of the engine for 
overhaul purposes. The aperture is closed by a longi- 
tudinal plate, to which inspection doors are fitted. 

The whole engine, we noted, is particularly accessible 
for both operation and overhaul, and all the principal 
parts can be reached from ground level, which greatly 


assists erection and dismantling, as is shown in Fig. 3. 
The crank shaft is made from a solid nickel alloy steel 
forging of a particularly stiff section, the dimensions, we 








FiG. 3—ACCESS TO WORKING PARTS 


learn, being appseciably above the requirements of 
Lloyd’s Register for marine engines. A coupling flange for 
carrying the fly-wheel is provided. Drop-forged steel 
connecting-rods are used and the top end carries a robust 
gudgeon pin. The big end bearings are formed by a white 
metal lining in the connecting-rod itself, a bronze bush 
being used for the gudgeon pin. 

One of the principal advantages of the new engine is 
that it is totally enclosed. Beneath the top. covers are 
the independently detachable cylinder heads furnished 
with open-type combustion chambers, the fuel being 
directly injected into the space above the concave piston 
crowns. The injection arrangement combined with the 
provision of two inlet and two exhaust valves for each 
cylinder has resulted in a fuel consumption rate of below 
0-4 1b. per B.H.P. hour being attained. 

A special quality cast iron is used for the pistons on 
engines required for ordinary conditions of service, 
although forged aluminium pistons are supplied for higher 
piston speeds. All the cylinder liners are centrifugally 
cast, nitrogen hardened cast iron being used. An inde- 
pendent fuel pump is provided for each cylinder, each 








operating this pump by hand. The cam shaft, too, runs 
in an oil bath. 

For the shunting locomotives which the L.M.S. Railway 
ordered in 1933 an Allen engine of the type we have 
described was chosen. The locomotive was constructed 
by the Drewry Car Company, Ltd. This engine was 
designed especially to suit railway shunting requirements 
and is an eight-cylinder unit rated at 160 B.H.P. when 
running at a speed of 1200 r.p.m. 

The starting of the locomotive engine is accomplished 
by means of two motors, either of which is capable of 
starting the engine under normal conditions. The 
starter motors engage with a toothed ring incorporated 
in the engine fly-wheel. A dynamo, which is of larger size 
than necessary merely for providing the starting current 
for the accumulator, is driven by chain from the end of the 
engine remote from the fly-wheel. Beyond this drive, as 
shown in Fig. 1, double ““ V”’ belt pulleys are provided 
for the radiator fan drive. 

A radiator of the Serck sectional type is fitted for run- 
ning in conjunction with the engine, and in addition to 
the water cooling section, a portion of the radiator is used 
for oil cooling. Continuous full-load tests carried out at 
the Bedford works indicate, we understand, that the 
radiator will be capable of giving very satisfactory results 
under service conditions. 








Pile Driving Research.* 





THE investigation into the behaviour of reinforced 
concrete piles now being carried out at the Building 
Research Station with the collaboration of the Federation 
of Civil Engineering Contractors, was initiated as a direct 
result of troubles experienced while driving piles through 
hard stratum to a set in firm ground below. It had been 
found difficult to construct pre-cast piles of sufficient 
strength to resist destruction during the hard driving 
necessary to penetrate the hard stratum, and failures 
were found to occur not only above, but below ground. 
The failures below ground were sometimes difficult to 
detect, and it is by no means certain that all damaged 
piles were subsequently removed. 

It was felt by the engineers and contractors who had 
experienced these troubles that it was very desirable that 
some method should be evolved of estimating the amount 
of driving that a pile would stand without damage. This 
was the major problem as presented to the Building 
Research Station. It was stated additionally that it was 
desirable also to be able to make a proper estimation of the 
safe bearing capacities of piles. This problem, although 
of great practical importance, was, however, to be regarded 
as secondary. 

Obviously the problems are not easy of solution, but the 
troubles were regarded as sufficiently acute to make an 
investigation well worth while. 

To measure the strains produced by the blow from the 
hammer it was necessary to develop a strain gauge capable 
of measuring fluctuating strains with a total duration of 
the order of one-hundredth of a second. The only satis- 
factory method available was one employing the piezo- 
electric property of quartz, and a special instrument was 
constructed to utilise this property. A short description 
of the instrument appears in the Building Research Board 


~ * Contributed by the Building Research Station, Garston.- 
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continual change during driving and within each class are 
found to vary greatly, the stress-strain tests have yielded 
useful results which will enable approximate estimates of 
stress to be made for the various conditions of driving met 
with in practice. It is hoped, ultimately, to reduce the 
work entailed to the simple reading of a chart. 

After completion of the preliminary work in a pit, tests 
were made driving piles into stiff clay. Very satisfactory 
results were obtained, the results showing reasonable 
agreement with the values deduced theoretically. The 
final stage in this work is the measurement of the strains 
produced in full-scale piles during driving on typically 
difficult building sites. Arrangements have been made for 
this work, and it is proposed to test each pile with five 
gauges placed at various points in its length. 

The attempt to relate the stresses produced with the 
resistance of the pile to destruction has involved the test- 
ing to destruction of several series of 15ft. piles, using in 
all cases a cast iron block in the pit as a resistance. To 
simulate various conditions of set, the packing under the 
toe has been suitably chosen. Since the test is made with- 
out side restraint and friction, it may be regarded as the 
extreme case, seldom realised in practice. Nevertheless, 
in many cases, ¢.g., when driving through soft ground to a 
hard stratum beneath, the conditions are very nearly 
realised, and on at least one important contract they have 
been reproduced closely by the occurrence of a bed of 
hard material within the first 6ft. of driving. 

Under these conditions it has been found that failure. 
including the first signs of failure, occurs at repeated 
stresses never Jess than 50 per cent. of the compressive 
strength as measured by an ordinary cube test. It appears 
therefore that if driving conditions in practice are such 
that stresses less than 50 per cent. of the cube strength 
are produced, failure is unlikely to occur. 

To simplify the testing a small scale impact testing 
machine has been designed to give stresses which by means 
of suitable end packing can be varied in magnitude and 
duration within the limits likely to be experienced in piles 
during driving. The stresses are predetermined in speci- 
mens similar to those tested to destruction by means of 
piezo-electric gauges. 

With so complex a problem it is clearly impossible in 
the space available to describe in detail either the practical 
conclusions arrived at or their experimental justification. 
These will be published in due course in the form of a 
report. Meanwhile, the above notes are intended to pro- 
vide for those interested in the problem a summary of the 
lines along which the investigation is being pursued. 








The Reduction of Boiler Smoke. 





Many arrangements have been devised for the reduc- 
tion of smoke nuisance from hand-fired boilers caused by 
the rapid distillation of the volatile contents of the coal 
when a fresh charge is thrown on the fire. They have been 
generally characterised by the introduction of secondary 
air over the top of the fire, but most of them have involved 
considerable structural alterations to the furnace or boiler. 
A system has, however, been evolved by British Smoke 
Eliminator, Ltd., of Thames House, Millbank, West- 
minster, which seems to us to offer a satisfactory solution 
of the problem, and we recently inspected several boilers 
equipped with the apparatus. 

The essential parts are shown in the accompanying 
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drawings, while the half-tone engravings illustrate two 
applications. In the opinion of the makers, all air necessary 
for combustion should be supplied beneath the fire, 
provided all conditions remain constant and the fuel be 
of such a character that it does not give off quickly an 
inordinate amount of volatile matter, and consequently 
requires much oxygen for its complete combustion. The 
alternatives are the most painstaking stoking, approach- 
ing that of the mechanical stoker, the production of smoke 
when the fire is occasionally recharged, or the consumption 
of the smoke within the furnace by the local addition of 
extra air during such time that there is a liability for its 
production. 

It is this last-mentioned principle which Smoke Elimi- 
nators have adopted, and the two small photographs 
which we reproduce give some indication of the success of 
the method. 

The vertical boiler shown is one of several in use pile- 
driving in Bloomsbury, and, at our request, the attendant 
made up the fire in a normal manner, with the result that 





EFFECT OF USING SMOKE ELIMINATOR 


a dense cloud of smoke came from the chimney. He then 
put the “ Eliminator ”’ into action, with the result shown 
in the second photograph. 

In two other installations, of Lancashire boilers, the 
experience was much the same. At one we asked the fire- 
man deliberately to make as much smoke as he could, and 
he succeeded in producing a most oily looking cloud. 
Then, on turning on the apparatus, the smoke was com- 
pletely dissipated. At another boiler-house we watched 
the normal running of the plant, including the mid- 
day cleaning of the fires. Immediately after recharging 
the grates there was some haze of brown smoke at the 
chimney stack, but when we asked for the eliminators to 
be put out of action the black smoke emitted was in- 
tolerable. 

The apparatus for the injection of the air is quite simple 
and comprises a set of pipes, depending in number upon 
the size of the boiler, which reach into the furnace for 
about half the length of the grate. They are placed well 
up in the crown of the furnace, so as to be out of the way, 
and are bent at the ends to project the air downwards. 
These pipes are, naturally, heated by radiation from the 
fire, and consequently provide a supply of hot air. 

On the boiler front there are the injectors, one to each 
pipe, of the form shown in the drawing. They are also 





are assured, exceed 1 per cent. of the total output of the 
iler. 
Generally speaking, it is only necessary to keep the 
eliminators in operation for three or four minutes at each 












































“THe Encinecer”’ 


AUTOMATIC CONTROLLER FOR INJECTORS 


firing, so that if the boiler is fired, say, every 12 minutes, 
the apparatus is at work for from 15 to 20 minutes per hour. 
There is an automatic'device which determines the period 
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AIR INJECTOR 


during which the jets are in action. The more essential 


parts of it are shown in the accompanying drawing, and 





the engraving of the Lancashire boilers. 
Across the boiler front, just below the level of the fire 





LANCASHIRE BOILERS FITTED WITH SMOKE ELIMINATOR 


plainly shown on the fronts of the Lancashire boilers. 
The amount of steam used, and consequently the output 
of the injector, can be regulated by the needle valve, 
which is easily accessible. The cup round the outside of 
the injector is intended to silence the hissing sound of the 
jet. The steam consumed by the injectors does not, we 


doors, there is arranged a shaft on which there are lugs 
which engage with the doors in such a way that the doors 
cannot be opened without rotating the shaft. On the end 
of this shaft there is a crank that operates the steam admis- 
sion valve of the jets through a dash pot. This valve is 
shown at A in the drawing. The crank on the shaft is 
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connected with the lugs B and opens the valve, which, it 
will be seen, is of a cam-operated type, through the side 
links of the dash pot. At the same time the piston of the 
dash pot is pushed down, the oil flowing freely through th: 
ball valves CC. At the bottom of the stroke the balls 
reseat themselves and the imprisoned oil holds the steam 
valve open against the compression of the spring D, except 
for the oil that leaks back through the ports E. With 
the piston in its lowest position, these ports are almost 
closed by the valve F, the opening of which can be adjusted 
by the set screw G, to keep the steam valve open for any 
desired period of time, according to the conditions of firing. 

One of the advantages of the apparatus, over and abov: 
the elimination of smoke, is the fact that a cheaper quality 
of coal can be used satisfactorily, and in at least two cases 
which we investigated the engineer in charge assured us 
that considerable economies had been effected, whil 
greater loads could be carried by the boilers after the instal- 
lation of the jets. 








BRITISH STANDARDS INSTITUTION. 

Ali British Standard Specifications can be obtained from thy 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated, 


SAND-LIME (CALCIUM-SILICATE) BRICKS. 

B.S.8. No. 187. A specification covering Sand Lime 
Bricks was first issued in 1923, and was admittedly 
incomplete, since very little was known at that time about 
such bricks. With the advance of the industry, however, 
and the work carried out by the Building Research 
Station, a good deal more information has become avail- 
able, and this new specification is a more useful document 
than its predecessor. Its chief feature is the inclusion 
of tests for the chemical composition of the brick. Absorp- 
tion, which was dealt with in an Appendix in the previous 
issue, is now left to be a matter of agreement between the 
purchaser and vendor for reasons given in the specifica- 
tion. The strength of the standard brick has been sub- 
stantially increased. 

CAST TRON SOIL WASTE, &c., PIPES. 

No. 416—1931. An alternative two-way branch has 
been added recently to the British Standard Specification 
for Cast Iron Soil Waste, Ventilating, and Heavy Rain- 
water Pipes. This follows the recommendation made some 
time ago by the Institute of Plumbers and endorsed by 
the appropriate B.S.I. Committee, that provision should 
be made in the specification for a two-way branch designed 
in such a way as to prevent stacking owing to discharge 
across the main soil pipe. The new fitting achieves this 
object in the principal feature of its design, the angle of 
the inlet to the main stack being fixed at 135 deg., whilst 
the angles of the sockets vary to connect up with the 
various falling lines of the branch pipes. It is under- 
stood that this fitting has already been used to a con- 
siderable extent in plumbing practice, and is easily 
obtainable from the trade. 

STANDARD STEEL-CORED ALUMINIUM 
CONDUCTORS. 

No. 215—1934. The Overhead Lines Regulations issued 
by the Electricity Commissioners prescribe that all 
materials used for overhead conductors shall be in accord- 
ance with the appropriate British Standard Specifications. 
It is consequently a matter of considerable importance 
that the relevant B.S. Specifications should be kept abreast 
of modern practice. Since the advent of the national 
grid, there has been a very extensive development in the 
use of aluminium and steel-cored aluminium conductors, 
and a revision of the B.S. Specifications for these types of 
conductors became necessary. 

The new specification retains the standard forms of con- 
struction, but the tables of weights and resistances have 
been completely recalculated on the basis of the theoretical 
increase in length of each individual wire, owing to the effect 
of stranding. In the old specification a uniform increase 
in length of 2 per cent. for all wires, except the centre wire 
was assumed, irrespective of the position of the wire in 
the cable and of the lay ratio of the different layers, but 
this assumption is too arbitrary for modern design pur- 
poses. The data on which the new tables were calculated 
are fully set out in the specification. An important amend- 
ment has also been introduced regarding the jointing of 


| wires in a stranded conductor. 








Grey Friars-roap Batus, Doncaster.—Considerable 
modifications are being made to the Grey Friars-road Baths, 
Doncaster, which have-hitherto been supplied with steam from 
the Corporation’s main generating station. In view of the 
possibility of the Corporation coming to terms with the Central 
Electricity Board, which would enable it to shut down the 
generating works during certain periods, it has been considered 
advisable to make other arrangements for the heating of the 
swimming pool and building generally. Afterconsidering various 
methods of héating, it has been decided 40 instal an electrode 
steam boiler for the purpose. The contract for this work has 
been placed with Saunders and Taylor, Ltd. The electric heating 
equipment will be supplied by Bastian and Allen, Ltd., London, 
under the direction of Mr. R, E. Ford, A.M. Inst. C.E., Engineer 
and Surveyor, County Borough of Doncaster, and Mr. T. W. 
Hibbert, Borough Electrical Engineer, Doncaster. 

INsTITUTION OF Nava Arcuitects.—The following is the 
preliminary programme of the summer meeting of the Institu- 
tion of Naval Architects, which is to be held in London on 
July 10th to 13th inclusive, when representatives of experi- 
mental tanks at home and abroad have been invited to take 
part in an International Conference on problems connected with 
ship resistance and propulsion. The mornings will be devoted 
to the reading of papers and discussions. On Tuesday afternoon 
there will be a trip on the river Thames, to visit the docks and 
shipping of the Port of London, and in the evening a Govern- 
ment reception at Lancaster House. In the afternoon of 
Wednesday the members will pay @ visit to Greenwich Royal 
Naval College and Museum, and the Institution banquet will 
take place in the evening. Thursday’s visit will be to the 
National Physical Laboratory William Froude tank, followed 
by a concert and supper. An all-day excursion to Southampton 
and Cowes is planned for Friday, with a visit to the South- 
ampton Docks and new extensions. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


British Steel Industry Reorganisation. 


The proceedings at the special meeting of the 
National Federation of Iron and Steel Manufacturers 
on April 19th to consider the amended draft constitution 
for the industry fulfilled the expectations which had 
been entertained. It will be remembered that on February 
22nd the draft was referred to a small Committee for 
revision, and at last week’s meeting it was adopted by 
ninety votes to twenty-four. After the resolution propos- 
ing its acceptance had been passed, the following resolution 
was put :—‘‘ That this general meeting of the National 
Federation of Iron and Steel Manufacturers gives a special 
direction to the Council and Executive Committee to 
be appointed under the revised Constitution that, in carry- 
ing out their duties thereunder, they shall give their 
earnest attention forthwith to the measures to be taken 
in collaboration with associations in the industry: (1) 
To obtain the affiliation of associations ; (2) to promote 
the maximum of efficiency throughout the industry ; 
(3) to develop the export trade in iron and steel products.” 
On the proposal of Sir William Firth, the latter part of 
this resolution was altered to read as follows :—‘‘ (1) 
To promote the maximum manufacturing and commercial 
efficiency throughout the industry; (2) to expand the 
export trade in iron and steel products; (3) to obtain 
the affiliation of associations.” This was passed 
unanimously. It may be assumed that the reason for 
Sir William Firth’s amendment was to bring into greater 
prominence the promotion of the efficiency of the industry 
and the expansion of export trade, and to lay less stress 
upon obtaining the affiliation of associations. The Con- 
stitution has now to be accepted by the Government, 
but it is not expected that any difficulty will arise. 


The Continental Steel Position. 


Although the European Steel Cartel has fixed 
prices for practically all the markets which take Con- 
tinental steel, it is experiencing strong competition from 
the European industries which are outside the organisa- 
tion. Recently the Polish works exploded something in 
the nature of a bombshell by offering steel on the London 
market for export at 2s. below the Cartel prices. The 
quantity is reported to be about 1000 tons per month, 
and it is understood that regular sailings have been arranged 
with a British shipping line to the Far East. The tonnage 
involved is not formidable, but at a time when export 
business is restricted and when many overseas buyers are 
resenting the control exercised by the Cartel organisation, 
it is sufficient to disturb the market. The total production 
of the works outside the Cartel which is likely to be avail- 
able for overseas markets for a long time to come is not 
large enough to alarm the steel makers of France, Germany, 
Belgium, and Luxemburg, but at the same time it is not 
so small that it can be ignored. On several occasions 
overtures have been made to the outside works in the hope 
of bringing them into the organisation, but so far without 
success, Opinion in the market is divided as to whether 
the most recent development is more than a temporary 
phase, but it’ has aroused more than ordinary interest 
from the fact that a proportion of the shipments are under- 
stood to be for India, a market in which the Continental 
steel makers have been losing ground, owing to the incid- 
ence of the Ottawa Agreements. In the meantime, the 
Cartel is proceeding with its policy of ‘ organising ”’ 
overseas markets, and this week it is understood that a 
meeting was held at which proposals for marketing 
Continental steel in ten markets were discussed. This 
has created alarm amongst export merchants, particularly 
those who have entered into arrangements with the Cartel 
which bind them to observe the steel makers’ fixed prices. 
There are now many organisations representing groups of 
Continental works, and ostensibly conducting a merchant 
trade, but other merchants maintain that they are given 
advantages by the works which are withheld from them. 
They naturally fear that the organisation of the markets 
referred to means an extension of this kind of trading. 
So strong is the feeling amongst German merchants that 
requests have been made for Government intervention. 


The Pig Iron Market. 


Interest in the pig iron department is moving 
from foundry to basic iron. Although probably the greater 
part of the business in this iron does not come on the open 
market, as many steel works obtain supplies from asso- 
ciated works, a considerable trade, nevertheless, is trans- 
acted between independent buyers and sellers, amounting 
probably to well over 40,000 tons per month. Since the 
imposition of the import duties, and the expansion of the 
demand, the supplies available for the market have been 
scarcely sufficient to meet consumers’ requirements, even 
with the large imports of Indian iron. The minimum 
official price for basic in all districts is fixed at 65s., but 
in some cases consumers have paid a premium to obtain 
the iron they wanted. The position, however, seems 
to be changing, and considerable interest is being aroused 
by the appearance upon the scene of the Ford Motor 
Company asaseller. Apparently the company is producing 
more iron at Dagenham than it requires, and is reported 
to be about to offer 1000 tons of basic iron per week on the 
market. This would not in itself be sufficient to have much 
influence upon the position, but production in this country 
has been increased this year, and there is some speculation 
as to the position which will exist when some of the big 
development schemes come into operation. The market 
for foundry iron does not alter much. On the North-East 
Coast the makers seem to have achieved a nice balance 
between supply and demand, but when current running 
contracts expire there may be some stringency again. 
Heavy shipments are being made to Scotland, although 
more Scottish iron is now being used by the foundries 
there. The worst feature on the North-East Coast 
market is the poor export demand, which persists in spite 


of iron being offered at cut prices. The demand for Mid- 
land pig iron is steady, but there are signs of expansion as 
the light castings trade is experiencing a fresh spurt in 
buying and this should be reflected in heavier purchases 
of iron. Business with the Scottish foundries, however, 
has not been so active of late. The market for hematite 
iron is less firm than that for either foundry or basic. 
Good quantities are going into consumption, particularly 
in Sheffield, and the Midlands, but plenty of iron is avail- 
able, and the export demand shows few signs of increasing. 


Scotland and the North. 


The Scottish engineering works have benefited 
lately from orders for machinery, and anticipate securing 
some fresh contracts for plant for sugar mills. As a result, 
this branch of the Scottish industry is busier than for a 
Jong time, and is providing an outlet for a fair tonnage of 
steel. Amongst the plant in course of construction are 
twenty-six oil engines which are being erected by the 
British Auxiliaries, Limited, of Govan. The construc- 
tional engineers, on the other hand, are not so well off for 
work, and are taking only a moderate amount of sections. 
Business in boiler plates has been on a larger scale than 
during the first three months of the year, and the demand 
is likely to be maintained for some weeks. At the works of 
Yarrow and Co. nearly sixty boilers are being made ; 
whilst twelve have just been completed. Conditions at 
the rail mills have been improved by recent orders from the 
London and North-Eastern Railway, as Colvilles, Ltd., 
and the Steel Company of Scotland, Ltd., are sharing in 
the 6000 tons which was allocated to Scottish steel works. 
The shipbuilding industry continues to take considerable 
quantities of steel, and it is the demand from this quarter 
principally that keeps the heavy steel works busy. The 
most recent contract has been secured by William Simons 
and Co., Ltd., Renfrew, for a steam suction dredger for 
the Port of Basrah, and the engineering industry will 
benefit from this order as well as the steel works. The 
lighter sections of the industry, which for a long time were 
the busiest, are not so well employed. The sheet 
makers are experiencing an improved home demand, but 
business on e Fed account upon which the industry largely 
depends has been the reverse of encouraging for months. 
The re-rollers also are unable to keep their works fully 
employed, and the comparatively small orders which 
reach them makes it difficult to arrange rolling pro- 
grammes. The Lancashire market has been rather quiet 
lately, and most of the business transacted has been in 
small lots. The constructional engineers complain that 
few important inquiries are being circulated, and as a 
result, the quantity of steel used by this department has 
declined. The heavy engineering trades, however, are 
moderately busy, and report a good inquiry. Some of the 
lighter. trades also are maintaining a good rate of opera- 
tions. The bright drawn steel bar mills have a good 
tonnage of orders on their books, and the demand seems 
to be increasing. The re-rolling industry, although it is 
finding business less active than earlier in the year, is 
much better employed than the industry in Scotland, 
and there seems a probability of more active conditions 
when some of the present contracts are worked off. 


The North-East Coast and Yorkshire. 


Whilst the volume of trade on the North-East 

Coast has not been more than maintained since Easter, 
a considerable amount of inquiry is in circulation, and 
the works have a good tonnage of orders to complete. 
It will be some time before the steel makers on this coast 
need feel anxiety as a result of a slowing down in business. 
The fact that specifications are coming to hand at a satis- 
factory rate shows that the consuming trades are in a 
healthy position, and most of the makers look forward to 
active conditions developing later on. Recently the 
rail makers have secured some good orders, and this has 
improved their position. The plate mills, also, are busier, 
partly in supplying shipbuilders and ship-repairers, and 
partly because of a slight broadening in the general 
demand. The constructional engineers are irregularly 
employed, and whilst some are working on good contracts 
others are rather short of work. The steel works, however, 
report that the demand from this industry for light 
structural sections has strengthened, so it may be assumed 
that the constructional engineers are not losing ground. 
Business in small bars is on a good scale, although the 
individual orders are small. The sheet trade is, perhaps, 
the quietest department, principally because the export 
demand fails to develop. On the other hand, home 
requirements, which have shown a tendency to decrease 
during the past two months, have begun to expand. 
The Yorkshire steel market is as active as any in the 
country. In particular, business in the special steels 
produced largely in the Sheffield area continues to grow. 
In fact, the expansion in this branch is one of the notable 
features of the revival in the steel trade. Re-rollers 
are busy, but most of them admit that they are not finding 
the same amount of business as before the advance in 
prices. The demand for steel strip shows no sign of 
diminishing, and the recent increase in the price of 
Sontinental strip, although it has not brought it to the 
same level as the British material, has been of some 
assistance to the home works. The heavy engineering 
firms are well employed, and are taking a good tonnage 
of plates and sections, whilst business in railway material 
has been on a more satisfactory scale than for a long time. 


Current Business. 


Contracts have been placed by the London and 
North-Eastern Railway Company for 30,000 tons of steel 
rails, which will be divided amongst the British steel rail 
makers. Railway contracts have also been placed by the 
Union of South Africa Railways and Harbours, of which a 








share, amounting to £55,000, will go to}North-East Coast 





Export quotations are 


Pease and Partners, Ltd., will supply cast iron 
chairs ; Dorman, Long and Co., Ltd., 140,500 pairs of 
fish plates ; and Head, Wrightson and Co., Ltd., cast iron 
brake blocks. The British Steel Export Association has 
taken orders from the Soviet Government for distribution 
amongst the British steel plate manufacturers valued at 
£62,000. The British (Guest, Keen, Baldwins) Iron and 
Steel Company, Ltd., Port Talbot, has also secured a 
Russian order for boiler plates, valued at £9400; and 
John Lysaght, Ltd., Newport, Mon., one for steel sheets, 
valued at £3200. Waygood-Otis, Ltd., have secured a 
contract for the supply of seventeen lifts in connection 
with the Bank of England rebuilding scheme; and 
another contract for supplying lifts at the new Birmingham 
Hospital Centre. The Department of Overseas Trade 
announces that the following are open for tender :—Indian 
Stores Department: Buffers and buffer parts for the 
G.I.P. and E.I. Railways and the N.W. Railway (Simla, 
May 10th); South Africa, Municipality of Oudtshoorn ; 
electricity supply undertaking, steam-raising plant and 
electrical plant (Oudtshoorn, May 16th); Johannesburg, 
centrifugal pumps, motors, starters, piping, and valves 
(Johannesburg, May 19th); Argentine State Oilfields 
Directorate, seamless mild steel black piping, 81 mm., 
114 mm., and 216 mm., internal diameter, brass through 
valves and steel flanges, two pumping sets, each consisting 
of centrifugal pump, electric motor, and petrol engine, 
with capacity of 33-5 cubic metres per hour (Buenos 
Aires, May 15th); seamless steel pipes with couplings, 
copper, brass, zinc, aluminium, steel, and black gal- 
vanised sheet and plates (Buenos Aires, May I1th) ; 
Siam, Royal State Railways, 100,000 bearing plates, 
made by acid Bessemer, basic Bessemer, or open-hearth 
process (Bangkok, May 25th). 


firms. 


Copper and Tin. 


Rather quieter conditions have developed in the 
market for electrolytic copper, probably due to the 
unsettled political and financial conditions in Europe. 
Fresh advices from Germany indicate that whilst the 
control of imports of copper is maintained, restrictions 
upon the use of copper for wire-drawing do not apply in 
all districts. The manufacturing localities near the 
coast are allowed to use copper for all purposes; but 
in the interior copper wire may not be drawn thicker 
than 15 mm., and, by an arrangement with the post-office 
and the electrical industry, aluminium is being used to 
a considerable extent in place of copper. The Italian 
Government also is controlling imports of copper, and 
special permission has to be obtained to secure exchange 
in payment for imported metal. Some surprise has been 
occasioned that the restrictions in both countries should 
be applied to practically the cheapest non-ferrous metal ; 
but this may be explained by the fact that for some time 
past copper, owing to its low price, has been used as a 
hedge against unstable currencies. The news of the signing 
of the American copper code had an encouraging effect 
upon the market. It provides for an allocation of 26,500 
tons per month, with sales quotas for each producer. 
The American quotation is steady at 8.50c., or about 
£36 5s. to £36 10s. c.i.f. Thestandard market has remained 
steady, and there has been comparatively little speculation. 
American producers continue to sell electrolytic, and the 
sales have been heavier than for some time past.... The 
tin market has been rather inactive, and there is no 
doubt that uncertainty regarding the establishment of 
a Buffer Pool to enable the International Tin Committee 
to stabilise prices is having an unsettling effect upon 
business. The impression seems to prevail that this scheme 
may not be so successful in its object as the Tin Com- 
mittee anticipates. On the London market dealings have 
been almost entirely professional, and American buying, 
which had assumed good proportions, has died down to a 
few dealings daily. Only a small business has been 
transacted with the Continent. A feature of the market 
has been the cheap sales in the Straits Settlements. In 
fact, at one time the price of Straits tin in London, in 
spite of the premium, worked out at less than the London 
standard quotation. There is some talk of a stringency 
developing in this market and a backwardation of £2 5s. 
has been paid. 


Lead and Spelter. 


There have been only narrow fluctuations in 
the lead market, but at times some of the producers 
have offered good quantities, and this has promoted a 
slightly easier tendency. The consuming trades are 
busy, and are taking fair quantities of lead, and although 
there has been a slight decline in the demand for lead 
pipes and sheets, this is not surprising considering most 
users have covered their requirements well ahead. It 
is generally considered that lead is cheap at its present 
price, and although the world’s stocks are heavy and 
production continues on a good scale, there is no reason 
to anticipate much lower values. In fact, an improvement 
in general trading conditions in the metal markets would 
probably be quickly reflected in higher prices. The 
American statistics have not made a favourable impression. 
The stocks in the United States at the end of March are 
given as 221,400 short tons, compared with 216,200 tons 
at the end of February, whilst production during March 
was about 1200 tons up at 35,500 tons, against 34,300 
tons in February. . . . The spelter market remains steady, 
and there have been no developments of interest. The 
prohibition of imports of spelter into Germany may have 
an indirect effect upon this market, as the German 
domestic consumption may absorb the production and 
leave no surplus to be shipped to the London market. 
The demand from the consuming industries has broadened 
somewhat during the past few weeks, but the quantities 
taken by the galvanising trade are disappointing. On 
the other hand, the brass trades report improving 





conditions. 
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Current Prices for Metals and Fuels. 














Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Steelmakers: joists, 22s. 6d.: plates and sections, 15s. 































































PIG IRON. STEEL (continued) NON-FERROUS METAL. 
Home. Export Home. Rupert. Official Prices, April 26th. 
(D/d Teesside Area) Guascow anp Districtr— £8. d. £s. d. c 

4 , }OPPER-— 

N.E. Coast— £8. d. £8. d. Angles B Fi«6:.. Tito Cash £338 5 Oto £338 6 3 
Hematite Mixed Nos... 3 8 0.. .. 30 0 Tees. . Pi W16:.. 8 7 6 peas Sta ; 
No. 1 a sige 3: oO ee 815 0. 176 Three months .. £33 8 9to £33 10 0 

Cleveland— (Djd Teesside Area) Chennala:. 812 6. 712 6 Electrolytic ‘ £36 5 Oto £3615 0 
Rounds, 3in. and up er ee a.<F Best Gelected Ingots, a c Bir- 
No. 1 310 0.. 3.212 der 3i 812 0 700 mingham .. ; £37 0 0 
No. 3G.M.B. a 218 6 ah se ; Sheets, Hot Rolled £62 0 0 
No. 4 Forge : 3.622. 217 0 Plates, }in. (basis) 815 0. 715 0 Home. Export. 
Basic (Less 5/— shat) . 36 0 fein. .. H "O38 * 8 0 0 Tubes, Solid Drawn (basis) . . 10d. 10d. 
MipLanps— jin. .. at a ae 8 5 0 vn Brazed (basis) 10d. 10d. 
Stafis— (Delivered to Black Country Station) win... . .. 910 0. 810 © | Brass— 
North Staffs. Foundry... 311 0.. .. of tins. .. .. 9 2 6. 8 5 0 Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 0 
6. es Forge ar ae Boiler Plates... .. .. 8 & O 712 6 Tome, Export. 
Baxic (Less 5/— rebate) 310 0... SoutH WaLes AREA— Tubes, Sold Drawn, 2/1 alloy 9d. 9d. 
Northampton— Ca ad e « 2 ne Brazed. . lid. lid. 
Dees 3.38 SR es. Nee ee er ae 77 6) To 
a ee: a Sa ere es Wonk die: tcsigc. ool eae YOu Txt 6.48 a ae = 12 : Ke etd . 0 
es Folate 5.22 2 Soke ati Pr Fie ‘hree months . . £238 2 6to £2% 6 
Braga 311 0 Chines: Se. es. OS 8 712 6 | Leap.. £11 10 Oto £11 15 6 
a aig ; : ‘ ie i Rounds, 3in.andup .. 9 7 6 8 7 6 | SPELTER 115 0 0 - £15 5 0 
° ne shen Sin ae en ue 7 0 9 | Aluminium Ingots (British) oe £100 
ScoTLanD— 
Hematite, f.o.t.furnaces 311 0 .. Plates, jin. (basis) STORY G4 715 0 
No. 1Foundry,ditto .. 312 6.. Win... .. .. 9 2 6. ae: 
No. 3Foundry,ditto .. 310 0.. fin... .. «. 9 TE. 8 5 0 FUELS. 
Basic, d/d (Less 5/-rebate) 3 6 0 .. fein... .. .. 912 6. 810 0 SCOTLAND. 
NAR Cindee ns re TS Oe NS 8 5 0 | LanarRKsHIRE— Export. 
[3.15 6 d/d Glasgow nents Sst ail ies Ni acti adel (f.0.b. a a a pie gi nscreened 13 a 13 6 
Hematite Mixed Nos. .. -4 0 6 Sheffield £ d. £sd isin a Splint e 15 : 
1456, Birmingham Angles 812 6. 815 0 i a Pt 
aN ATS eta guar ae aee a em Tees... 912 6. 915 9 | AYssHime— 
MANUFACTURED IRON. Joiste o© ®. 9 2 6| (fob. Portsy-—Steam =... -. > 
Lancs.— Home. Export. Channels.. .. .. 817 6. 9 0 O | FiresHire— 
«a. “ar i Rounds, 3in, and up 9 6 915 0 (f.0.b. Methil or Burnt- 
Crown Bars es fk Re ; as under 3in. 9 0 9 4 6 island)}—Steam. . bs 13/6 
meena ee Plates, jin. (basis) 9 00 6 2°% Unscreened Navigation Fi itl ig ee ibs EG Re AS 

8. Yorxs.— fein. .. ew ge a eo 7 g) mun : 

Crown Bars 912 6 jin. .. 910 0.. 912 6 (f.0.b. Leith)}—Hartley Prime. . 12/— to 12/6 
Best Bars 10 2 6 4m. .. 915 0 917 6 Secondary Steam .. we 12/- 

Mirptanps— fin. .. 910 0 915 0 os 

Crown Bars : Ee on es i poe wt kaw : ENGLAND. 
Marked Bars (Staffs. ) 4 tag ap Ned edie OTHER STEEL MATERIALS. Yorksuire, MANCHESTER— 
Nut and Bolt Bars 7 5 Oto7 15 0 . “ero see B.S.Y. Hard Steams ae oe 

$ Sheets. 2. aa £ s. d. ’ a . ° - 6 

—— 10-G. to 13-G., f.o.r. r+ ee ee met RR at to 3 
Croan Bars.) 2s) 2s) 938: 6 9 5 0 14-G. to 20-G.,d/d °..10 5 0.. .. 9 09 0 | NORTHUMBERLAND, NEWCASTLE— 

Best. . 10 S: . 915 0 21-G. to 24-G., d/d ia ee 9 50 Blyth Best 13/9 to 14; 

N.E. Coast— 25-G. to 27-G.,djd .. Ll 2 6.. 917 6 » Morena... bea gee 
Common Bars 2) ec 3 815 0 The above home trade prices are for 4-ton lots and over ; 9 Best Gmail .. ig oa 11/6 
Best Bars bs Swe Teer a oes 915 0 | 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, Unecreened 1S te 18/6 
Double Best Bars 1012 6. 10 0 0 | 30s. per ton extra. DurHam— 

— - | Galvanised Corrugated Sheets, Basis 24-G. Best Gas. . 14/8 
STEEL. Home. £ 3s. d. Foundry Coke 18/— to 21 
LONDON AND THE SourH— Home. Export. 4-ton lots and up .. BO 0 SHEFFIELD— Inland. 
£8. a. £ sd; 2-ton to 4-ton lots AS32716 Best Hand-picked Branch .. 27/— to 28/- 
Angles ) ee 72% Under 2tons.. .. seal ttids South Yorkshire Best .. 22/— to 24/- 
Tees... Rh te oil VE" gp 8 7 6 Baport : £16 7. 64., c.i.. duty paid India, South Yorkshire Seconds .. 17/6 to 19/6 
tate artes 65-42. 1a Re 77 6 £11 5s. Od., f.0.b. other markets. Rough Slacks. . 6/-to 9/- 
Channels. . 815 0.. 712 6 Scandinavian Markets Free. Nutty Slacks 7/-to 8/6 
Rounds, 3in. and up 910 0.. 8 7 6 | Tin-plates. 
under 3in. 814 6. 20 by 14 basis f.o.b. Bristol Channel ports, 16/6 to 16/9. CarpiIrF— SOUTH WALES. 
Plates, Zin. (basis) hig ug” 715 0 Tin-plate Bars, d/d South Wales Works, £5 0s. Od. Steam Coals : 
fein. .. am a eee 8 0 0 | Billets. Ss. ¢. Best Admiralty sia . 19/6 
acess cnc A ss & 5 0 Basic, Soft (25-41%C.) .. .. ..6 0 0 Seconds... z 10/- to. 80/44 
eee ee yaw 810 0 Medium (0-42% to 0-60%C.).. 617 6 Best Dry Large 18/9 to 19/8 
ete kee 7-16. 8 5 0 Hard (0-61% to 0-85% C.) ExT is6 Ordinaries. 18/3 to 18/6 

Noms aer inane (0 -86% to 0-99% C.) s 7 0 Best Steam Sendite is to 14 
Angies . sk. 776 Soft (up to 25% C.), 500 tonsandup.. 5 10 0 Dry Nuts po to ~~ : 
Tees. . 6329 36 x 876 100 tons oe 16° 0 Foundry — 22/- to 37/6 
plaka 815 0. 776 Rails, Heavy, 500-ton lots, f.0.t.. . . 810 0 Furnace Coke en + 21/- 
Cl “Sigg AE Ns ~ pool +e Light, f.0.t.. . ; .710 0 Patent Fuel 21/- 
Rounds, 3in. and up Sy: $2476 SwansEa— 

» Under 3in. 812 0. 70 0 FERRO ALLOYS. Anthracite Coals : ; 

Plates, in. 815 0. 7 15 © | Tungsten Metal Powder. . 3/- per lb. reat get Cobbles.. a zz i 

fein. .. o O'0': 8 0 0 | Ferro Tungsten 2/9 per Ib. Nuts 40/- to 50/- 

din: -., . SH: 8 5 0 Per ton. Per Unit. Paani 25/- to 20/- 

fein. .. 910 0. 8 10 0 | Ferro Chrome, 4p.c.to6p.c.carbon £23 0 0 7/- Peis 18/— to 21/- 

a ee 926.. 8 5 0 6 p.c. to 8 p.c. £221 12 6 7/- Rubbl Cul ia 9/6 to 10/6 
Boiler Plates jin. 8 5 0. 712 6 8 p.c. to 10 p.c. £21 12 6 7 gas on Cth / ‘ 

Specially Refined .. Steam Coals : 

Miptanps, and LEEDS anp District— rei Pipa i £37 10 0 ll/- Large 18/- to 20/- 
aii : - es es - » Lpe.carbon £3815 0 ll Nuts 18/6 to 22/6 
; fs 0-70 p.c. carbon £42 0 0 12/6 Smalls IL/- to 13/- 
shy : fe . : : : varbon free .. 104 per lb. 
pei . ws 4 : nied ; Metalic Ohroniem.. ons eta 

2K ia erro Manganese (per ton : 5 ome 
Rounds, sin ond up pha ih i pte Silicon, 45 p.c. to 50 p.c. £12 7 6 scale 5/— p.u. FUEL OIL. 
” under 3in. 812 0. 7 0 0 » pe. ; £17 0 0to1710 0 Inland consumption ; contracts in bulk. 
Plates, jin. (basis) "ae ee We 715 0 scale 6/~p.u. Exclusive of Government tax of ld. per gallon. 
frin. a a 8 0 0 Vanadium 12/8 per lb. Hx Osean! Titeliation: Per Gallon. 
EMBL). «ts O76. 8 5 0 Molybdenum. . ‘ 5/6 per lb. 
fein. .. 9.12 5::6«. 810 0 » Titanium (carbon free) 9d. per Ib, Furnace Oil (0-960 wining ai. 
gabies outs ores. 8 5 0 | Nickel (per ton) £225 to £230 Diesel Oil onik's dt ¢ ad. 
Boiler Plates, jin. 85 0. 712 6 | Ferro Cobalt 5/3 per Ib. Manchester prices td. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) — 
Production Costs. 


WirH increasing unemployment and nothing 
upon which to base the prospect of an early recovery of 
those industries that depend upon an export trade, manu- 
facturers are fully aware that production costs must come 
down to somewhere near the level of those countries that 
have left the gold standard. They had expected that costs 
in those countries would have risen in proportion to the 
currency devaluation, as was the case with the franc, 
but the margin between internal values in gold and sterling 
countries is so appreciable that there appears to be little 
prospect of an automatic adjustment for a long time to 
come. The attempt to make up for the difference by means 
of import quotas, increased tariffs, and in some cases 
subsidies, has not prevented an industrial stagnation. 
[t has had the effect of increasing the cost of raw materials 
and commodities, and of eliminating the only direct means 
whereby manufacturing costs can be reduced. A cheapen- 
ing of commodities is essential to wage reductions, and 
after making wage cuts in its own services the Govern- 
ment is preparing plans to bring down living costs pre- 
paratory to an inevitable campaign for a reduction of 
wages in manufacturing industries. There is a protest 
against a Bill now before the Chamber of Deputies for the 
fixing of minimum wages in particular districts. It is 
argued that so long as industry is endeavouring to place 
itself on a level with that of other countries, there can 
be no question of a minimum until the problem of lower 
living costs has been solved. The national economy 
cuts have merely had the effect of relieving the country 
of additional taxation, and if manufacturing costs are to 
be lowered, a start must be made with raw materials and 
commodities. It would appear that this step must involve 
some sacrifice on the part of certain producing interests 
for the benefit of manufacturing industries, but as any 


British Patent Specifications. 





address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 








TURBINE MACHINERY. 

407,627. September 30th, 1933.—Stzam TurBINE BLapINa, 
Aktiengesellschaft Brown Boveri et Cie., Baden, Switzer- 
land. 

The inventors propose to screw the blades into the discs 
or drums of turbines. In order to allow them to be turned with- 
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such sacrifice will be strongly resisted, it will be inter- 
esting to see how the Government proposes to deal with | 
the problem. The real solution is looked for in a stabilisa- | 
tion of devaluated currencies in the hope that it will be | 
followed by an international levelling of production costs. | 

' 


The Coal Dilemma. 


In France the price of coal is maintained by 
quotas which have failed to enable coalowners to provide 
full employment at the collieries, although published 
annual reports do not imply that the business is un- 
remunerative. There are heavy stocks of coal at the pits 
which are regarded by the companies as entitling them to 
claim a more rigid application of the quota system. Yet 
industrial consumers complain that coal is too dear. In 
Belgium also it is affirmed that cheaper coal would allow 
of several works and factories restarting, and would reduce 
the cost of electricity, but with their gold values coal- 
owners cannot produce so cheaply as elsewhere, and they 
are helpless against imported subsidised supplies. Attempts 
to apply a tax on coal imports, the product of which would 
be paid to home coalowners as subsidies for exports, 
failed, because a convention with the German Coal 
Syndicate fixed the conditions of trade between the two 
countries. The imports from Germany, the industrial 
depression, and the heavy decline in exports have reduced 
work at the Belgian collieries to four days a week. Coal- 
owners affirm that the situation can only be met by a 
reduction of ‘wages. Notice of such reduction was given 
early in the year, and after one postponement it was to 
have taken effect this week, but at the instance of the 
Government the wage cut has been postponed for another 
month in the hope that some means may be found of 
averting a general strike. The coal situation is complicated 
by the necessity of cheapening coal in gold countries at 
the same time that prices are maintained artificially in 
France by import quotas in order to prevent a collapse of 
the home industry. 


Public Works. 


The first instalment of a plan of public works on 
a moderate scale will be put in hand shortly. The Minister 
of Labour, who is responsible for it, will employ part of 
the social insurance funds to be supplemented by money 
from other sources, and a programme of works is being 
prepared which is expected to reduce unemployment and 
strengthen the renewal of confidence that has followed upon 
the successful carrying out of the national economy 
scheme. If these works give the results expected of them, 
they will doubtless be the prelude to a larger scheme 
which successive Governments have had under considera- 
tion for the past two years. 


Front Drive Cars. 


The leading motor car builder in this country 
has just put upon the market the small front wheel driven 
car to which reference was made recently in these notes. 
This departure has been rendered necessary by the con- 
dition of the motor car trade. A foreign business is 
essential to a French maker engaged in mass output, and 
the introduction of the front drive model is a bold attempt 
to recover foreign markets. Cars with front driving 
wheels have always existed, and they have been built for 
years past in Germany and the United States, although 
without impressing buyers generally with the merits of 
the system. Since the beginning of the year, the efforts 
of Rosengart to popularise the front drive car have 
weakened prejudice against it, and Citroén is now popu- 
larising a 7 horse-power car with engine developing 
38 horse-power at 3500 revolutions per minute. There is 
an economy in power transmission and the system allows 
of ample body space, as low down as may be desired. 
It is claimed that in the new model there is a saving of 
25 per cent. in weight, as compared with the ordinary car 
of the same power. It is further stated that as the driving 
mechanism is a compact unit on the front axle, the assembl- 
ing of the car is facilitated. For the production of this 
car on a mass scale, the Citroén company has prepared 
itself extensively by the purchase of a considerable quantity 
of machine tools in the United States. This heavy plunge 
on the front wheel driven car is one of the greatest moves 
yet made in the French motor car industry. 




















out fouling one another, they are first deformed as at A and when 
in place are re-formed to the correct shape, as at B. They may 
be spot welded at C to prevent them coming loose.— March 22nd, 
1934. , 


DYNAMOS AND MOTORS. 


407,515. February 16th, 1933.—SuBMERSIBLE ELECTRIC MoToR, 
Franz Sigmund and Johann Sigmund (trading as Sigmund 
Pumpen Briider Sigmund, of Olmiitz-Luttein, Czecho- 
slovakia. - 

This invention relates to a method of producing a liquid-tight 
stator winding for submersible electric motors. ubes A, 
preferably made of rubber or the material known under the 
registered trade mark “‘Cellon,’’ are drawn through the slots 
of the stator so as to project beyond both ends. ‘he winding 
is then formed in the same manner as with ordinary motors, the 
wires of the winding being drawn through the tubes A. After 

the winding has been inserted in this manner in the stator, a 

water-tight sheath B is applied around the ends of the coils 

extending outside the tubes A with which the sheaths B are 
then connected in a water-tight manner. The water-tight 
sheath C may be surrounded externally by oakum D which is 





impregnated with artificial resin, the coils thereby being pro- 
vided with a glazed outer layer. If desired, a thin layer of 
lacquer may be applied between the sheath C and the impreg- 
nated oakum, the layer protecting the coil sheath C against the 
action of the impregnating medium and facilitating the mainten- 
ance of the flexibility of the sheath. -In the case of a stator 
having semi-open slots, as shown in the lower left-hand illus- 
tration, it is possible to avoid drawing the winding wires through 
the tubes A inserted in the stator by providing slots in the tubes 
adjacent the mouths of the stator slots. The winding may be 
formed by inserting the wires through the tube slots into the 
tubes. After the introduction of the winding, the edges of the 
tube slots are overlapped with one another and connected 
together in a water-tight manner. The completion of the 
assembly is the same as that described for motors having closed 
slots in the stator.— March 22nd, 1934. 


MEASURING AND TESTING INSTRUMENTS. 


407,396. September 19th, .1932.—HicuH-voLTace TEsTING 
Apparatus, The British Thomson-Houston Company, 
Ltd., of Crown House, Aldwych, London, W.C.2, and 
ee Thornton Coe, of Brandreth, Dunchurch-road, 

ugby. 
Tt is well known that it is important in high-voltage testing 
that the alternating testing voltage shall have wave form free 


When an invention is communicated from abroad the name and 


from harmonies, for a variety of reasons. It has been found that 
appreciable distortion of the output testing voltage is par- 
ticularly likely to occur in a testing equipment in which a trans- 
former is fed through an induction regulator. Moreover, the 
tendency to'bad wave form is even more marked where load 
balancing reactors are connected across the primary of the 
transformer in order to use an induction regulator of reduced 
rating. According to the invention, a high voltage testing trans- 


F 


former supplied through an induction regulator has one or more 
harmonic current absorber circuits, connected in parallel 
across the input terminals of the transformer, these circuits 
being tuned to the frequencies of the third, fifth, seventh and 
higher odd harmonics of the supply frequency. In the arrange- 
ment shown, each absorber circuit may consist of a capacity A 
connected in series with an inductance B. C is the testing trans- 
former, and D the induction regulator.— March 19th, 1934. 
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PUMPING?®AND BLOWING MACHINERY. 
407,642. October 28th, 1933.—Grar Pumps, H. F. Vickers, 
7752, Dubois-street, Detroit, Michigan. 
The inventor claims that his gear pump is specially suitable 
for high pressures. He claims to relieve the transverse pressure 
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and wear on the rotors by the by-passes A and B, which connect 
the suction and delivery respectively with approximately 
opposite chambers.—March 22nd, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


407,105. September 27th, 1932.—InTERNAL GauGEs, E. D. 

Bell, 54, Onslow-gardens, Wallington, Surrey. 
The gauging element comprises the dished spring plate A, 
the exact diameter of which can 


be adjusted by varying the 

N°407. 105 amount of the dishing. The 
gauging surfaces are ground, as 

B shown in the enlarged view, 


Fig. 2, by means of a jig on 
which the gauging element is 
bent to the same or preferably a 
slightly greater radius of curva- 
ture than that of the body and 
the diameter over the gauging 
surfaces is then equal to the 
minimum diameter for which 
the gauge is required. When 
released from the jig, the gaug- 
ing element, which is made of 
flat spring steel, resumes its 
normal shape, and has therefore 
a greater diameter across the 
gauging surfaces owing to the 
difference in length of the arc of 
curvature and the corresponding 
chord. Adjustment of the gauge 
is therefore effected by operating 
the screwed spindle until the 
element is pulled down on to the 
concave seating of the body by 
an amount corresponding to the 
diameter required, which is 
ehecked by a master gauge or 
micrometer applied over the 
gauging surfaces. The surface 
| is slightly radiussed at the front 

edge by an amount which ensures 

that the change in radius will be 

negligible after adjustment. The 
gauging surfaces are preferably hardened, and, if desired, may be 
fitted with spherically ground tips of thicker or harder material. 
The setting of the gauge is sealed at B.— March 15th, 1934. 


407,235. July 10th, 1933.—Exrrupine Diss, F. 
Klingenhofstrasse 72, Niirnberg, Germany. 
This die includes a relatively thin moulding ring A having 
plane upper and lower faces. The ringis formed with a cylindrical 
bore B which extends to within a close distance of the plane faces 
and connects therewith through relatively short conical portions 
C. Preferably the edges between the conical portions and the 
plane faces on the one hand and the,cylindrical bore on the 
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other hand are rounded off. With relatively large moulding 
rings, where the machining cost is overcome by the saving in 
expensive materials, the moulding ring A may be surrounded 
by an armouring ring D, which latter may be of considerably 
cheaper material than the moulding ring. A billet supporting 
ring E is mounted above the moulding ring. It has been found 
that by using a relatively thin moulding ring with a cylindrical 
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bore connecting, by relatively short conical portions, with 
plane faces on each side of the ring, the wear and tear is 








confined to that part of the box which is in proximity to 
that one of the conical portions which is on the side of the ring 
from which the metal being extruded enters the ring. This 
permits the reversing of the ring when the bore has thus beeome 
worn, and substantially doubles the life of the ring, and the 
period through which it can be used without remachining. 
March 15th, 1934. 


MOTOR CARS AND ROAD TRAFFIC. 


407,469. November 29th, 1932.—Macneros, The British 
Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2, Leonard Griffiths, of Kennington, 
78, Biggin Hall-crescent, Coventry, Cecil James Morton, 
of Stanway, 86, Wainbody-avenue, Coventry, and Sidney 
Henry Franklin, of 14, Grasmere-avenue, Coventry. 

An improved safety spark gap, as used in magnetos in con- 
junction with their rotating high-tension distributor, is described 
in this specification. A represents a.gear wheel made of insulat- 
ing material, such as fabric impregnated with synthetic resin, 
which may be moulded on to a spindle B, the connecting portions 
being preferably shaped as shown in Fig. 2. A distributing 
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brush holder C, with an electrode D and a safety sparking point 
electrode E, are mounted so as to rotate with the gear wheel A. 
The intermediary electrode F of the safety spark gap is mounted 
in the gear wheel in any suitable manner, for example, by riveting 
it through the web of the gear wheel. The electrode is thereby 
insulated from the spindle B. The end of the electrode F, 
remote from the spark gap, rotates in close proximity to the 
stationary end plate G of the magneto. To facilitate the passage 
of a spark discharge across this small auxiliary spark gap one 
or more small grooves H may be machined in the end plate G, 
or, if desired, a brush contact may be provided between the 
electrode F and the end plate G.—March 22nd, 1934. 


MISCELLANEOUS. 


407,455. November llth, 1932.—Mrans FOR PREVENTING 
UNDESIRED ARC FORMATION IN ELectric DISCHARGE 
Apparatus, Allminna Svenska Elektriska Aktiebolaget, 
of Vasteras, Sweden. 

Means are described in this specification for preventing un- 
desirable are formation in valve apparatus in which protective 
bodies are interposed in the 
current path between the anodes 
and the cathode and in which 
there are means for impressing 
on the parts most adjacent to 
the cathode a voltage apprecia- 
bly more negative than that 
derived from the ionized gaseous 
conductor during the valve 
blocking interval. In the par- 
ticular arrangement shown, the 
anode A consists entirely of 
metal or other material of a high 
conductivity, while a sleeve B 
surrounds the anode and‘ termi- 
nates in a grid C. The cylin- 
drical part of the sleeve or the 
grid or both may consist or be 
covered by a layer of resistance 
material. The grid may be 
electrically connected to the 
sleeve or insulated therefrom, 
and the sleeve, which is in con- 
tact with the anode, derives a 
negative voltage therefrom. If 
insulated from the anode, the 
grid is connected to a source 
which impresses a negative volt- 
age thereon for achieving either 
an increased protecting action 
or a controlling action. If the 
grid has a sufficient negative 


N° 407,455 








im MS ERIS NT 

















i 
' 
Hedy 

f 
voltage, it may either influence C 
an are already burning or retard 
or prevent the striking of an 
are. In such a case, the risk of formation of a cathode spot 
exists, if the surface of the grid does not consist of resistance 








material. As the grid, as well as other parts which may be 

situated in the path of the arc,and does not carry any appreciable 

current, the covering by a resistance material will hardly cause 
any loss of energy or other inconvenience due to the voltage 

drop.— March 22nd, 1934. 

407,612. August 16th, 1933.—THe MANUFACTURE OF FIBROUS 
CEMENT TuBes, A. Magnani, 6, Via Roma, Casale Mon- 
ferrato, Italy. 

The inventor proposes to make tubes of fibrous cement by 
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feeding the material on to a perforated drum. This drum is 
shown at A, and a partial vacuum is maintained within it 
through the connection B. The cementitious material is supplied 
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from the hopper C on to the roll D, and pressed on to the roll A. 
It then passes a fine water spray E, and is compacted by the 
roll F.— March 22nd, 1934. 

407,383. August 17th, 1932.—PuHorTo-ELEcTRIC CELLS, Albert 
Leslie Williams and the Westinghouse Brake and Saxby 
Signal Company, Ltd., both of 82, York-road, King’s 
Cross, London, N.1. 

The photo-electric cell described in this specification is 
responsive to light of different wave lengths or ranges of wave 
lengths. The photo-sensitive element consists of a thin plate 
or dise A of copper, the upper face of which is coated with a 
layer B of cuprous oxide, preferably formed directly thereon 
by a heating operation. An annular zone of the upper face of 
the oxide layer B is coated with a layer C of gold formed by 
sputtering or in any other suitable manner, the remainder of 
this face of the oxide layer B being left clear. The annular zone 
C of applied gold and the copper plate or disc A form the ter- 
minals of the element, and assuming that a beam of light is 
directed upon the upper face of the element, the operation is 
as follows :—If the light is of a wave length or lengths corre- 
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sponding to the red end of the spectrum, the rays of light are 
intercepted by the layer of gold C, but are transmitted through 
the thin layer of cuprous oxide B over the clear portion of the 
upper face of the element, and pass to the boundary or contact 
surface D between the oxide B and the copper plate or dise A, 
thereby generating an electromotive force in a direction tending 
to cause a flow of current within the element from the copper 
A to the oxide B. If, however, the light is of a wave length or 
lengths corresponding to the green portion of the spectrum, the 
rays of light are intercepted by the layer B of cuprous oxide 
over the clear portion of the upper face of the element, but are 
transmitted through the layer of gold C to the boundary or 
contact surface E between this layer and the layer of cuprous 
oxide, thereby generating an electromotive force in a direction 
tending to cause a flow of current from the gold C to the oxide 
B—that is to say, in the opposite direction to that corresponding 
to red light.— March 19th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the eting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 

CHEMICAL ENGINEERING GrouP.—Waldorf Hotel, Aldwych, 
London, W.C.2. Annual general meeting, 6.45 p.m.: annual 
dinner, 7.15 for 7.30 p.m. After-dinner address, ‘“‘ Trend in 
Modern Physics,” the Rt. Hon. Lord Rutherford, F.R.S. 

Inst. OF ELECTRICAL ENGINEERS: LONDON STUDENTS. 
Savoy-place, Victoria Embankment, W.C.2. “ Train Lighting,” 
Mr. C. T. Gould. 6.15 p.m. 

Inst. OF STRUCTURAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. Lecture, ‘‘ Welding,” Mr. A. Ramsay Moon. 
6.30 p.m. 

Royat Instirution oF Great Brirarn.—21, Albemarle- 
street, Piccadilly, W.1. Discourse by Mr. J. M. Stagg. 9 p.m. 

SaTURDAY, APRIL 28TH. 

N. oF ENGLAND Inst. OF MINING AND MECHANICAL 
NEERS.—Newcastle-upon-Tyne. General meeting. 
German and English Mining Practice,’ Mr. Wilson 
2.45 p.m. 

STEPHENSON LocomoTIvVE Soc.: MmpLanps.—Visit to Liver- 
pool Overhead Railway. 2.30 p.m. 

Monpay, APRIL 30TH. 
Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
Gray Lecture, ‘‘ Gyroscopes,”’ Professor J. G. Gray. 
TuEspay, May Ist. 
Roya Inst. or Great Britarn.—21, Albemarle-street, W.1. 
Annual meeting. 5 p.m. 
WEDNESDAY, May 2np. 

Inst. OF ELecTrRICAL ENGINEERS: WIRELESS SECTION. 
Savoy-place, Victoria Embankment, W.C.2. ‘‘ An Examination 
of the Causes and Nature of the Interference to which the Wire- 
less Communications of the Mercantile Marine are Subjected,” 
Commander J, A. Slee, R.N. 6 p.m. 

Roya Soc. or Arts.—John-street, Adelphi, W.C.2. “ Tri- 
chromatic Reproduction in Television,” Mr. J.C. Wilson. 8 p.m. 
TuurspAy, May 3rp. 

Inst. oF EtectricaL ENGINEERS.—Savoy-place, W.C.2. 
‘* Modern Practice in Germany and other parts of the European 
Continent with regard to Supervisory Control Systems as 
applied to Large Interconnected Supply Areas’’ (to be illus- 
trated by a cinematograph film), Dr. Ing. M. Schleicher. 5.30 
for 6 p.m. 


ENGI- 
recent 
Britton. 


Thomas 
8 p.m. 


Fripay, May 4ra. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ Photo-electric Cells and their Applica- 
tion,’’ Mr. R. C. Walker. 7 p.m. 

Royat Inst. oF GREAT Britain.—2], Albemarle-street, W.1. 

Conversazione. 8.30 p.m. 

Saturpay, May 5TH. 

Inst. OF ELECTRICAL ENGINEERS : METER AND INSTRUMENT 
Secrion.—Visit to Birmingham and Shakespeare Country. 
Leave Paddington 9.10 a.m. 

STEPHENSON Locomotive Soc.: MIpLanDs CENTRE.—Visit 
to Derby works and running sheds, L.M.S. Railway. 9.30 p.m. 
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Monpay, May 7H. 

CHARTERED Surveyors’ Insr.--12, Great George-street, 
8.W.1. ‘The Legal Aspects of the Land Drainage Act, 1930,” 
Mr. F. M. Farmer. 8 p.m. 

Turespay, May 8ru. 
Sanirary ENGINEERS.—At Caxton Hall, West. 
** Measurement of Sewage,’ Mr. W, G. Ardley, 


INST. OF 
minster, S.W.1. 
6 p.m. 

WeEpDNESDAY, May 97TH. 

Inst. oF FueL.—At Chemical Society’s Rooms, Burlington 
House, W.1, ‘ Distribution and Utilisation of Coke Oven Gas 
in the Heavy Industries,’’ Major M. Koopman. 6 p.m. 

Insr. oF Metrars.—At Inst. of Mechanical Engineers, Storey’ s 
gate, St. James’s Park, 8.W.1. Twenty-fourth annual May, 
lecture, ‘‘ Gases and Metal Surfaces,’’ Professor E. K. Rideal, 
F.R.S. 8 p.m. 

STEPHENSON Locomotive Soc.—Visit to Old Oak Common 
running sheds, G.W.R. 6 p.m. 

Tuurspay, May 10r#H. 

Royan Aeronautical Soc,—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. “‘ Speed and the Future of Commercia! 
Aircraft,” Monsieur Louis Brequet. 6.30 p.m. 

Fray, May lira. 

Inst. OF ELectRicAL ENGINEERS: ScotTrisH CeENTRE.—The 
Hall of School of Economics and Commerce, Bell-street, Dundee 
Faraday Lecture, “The Electrical Engineer and the Free 
Electron,” Mr. Clifford C. Paterson. 7.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘‘The History 
of the British Non-stop Express,” Rev. R. B. Fellowes. 7.30p.m 
WEDNESDAY, May 16TH. 

Royax Soc. or Arts.—John-street, Adelphi, W.C.2.  ‘* Some 
Photographic Aspects of Sound Recording,” Dr. C. E. Kenneth 
Mies. 8.30 p.m. 

Tuurspay, May 17rs. 

British ELECTRICAL AND ALLIED MANUFACTURERS’ Assoc.— 
At Connaught Rooms, Great Queen-street, London, W.C 
Annual! dinner. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WoRTHINGTON-Stmpson, Ltd., Newark-on-Trent, announce 
that Mr. George Roxburgh, M.I. Mech. E., has joined the com - 
pany ir the capacity of manager of the condensing department. 
His address will be Queen’s House, Kingsway, London, W.C.2, 
the London office of the company. 

Joun M. HENDERSON AND Co., Ltd., Aberdeen, inform us 
that they are making the Henderson safe load indicator for 
derrick cranes and are the principal agents for the “* Wylie’ 
safe load indicator for locomotive cranes. Both of these indi- 
cators have, of course, been approved by H.M. Chief Inspector 
of Factories for the Home Office. 

Dorman, Lone anv Co., Ltd., announce that, as from Monday 
April 30th, 1934, their London office will be at Terminal House, 
52, Grosvenor-gardens, London, 8.W.1. Telephone number. 
Sloane 2275. Telegraphic address, as at present, ‘ Pugilism 
Sowest London.’’ The London Construction Department will 
remain as at present, at Cringle-street, Nine Elms-lane, 
London, 8.W.8. Telephone number, Macaulay 3274. Tele- 
graphic address, ‘‘ Dorstruc Claproad London’’; and the 
commercial and drawing-office of the Bridge Department is now 
in Dock-street, Middlesbrough. Telephone number, Middles 
brough 2241; and telegraphic address, ** Dormbridge Middles 
brough.”’ 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

THe CAMBRIDGE [INSTRUMENT Company, Ltd., of 45, Gros- 
venor-place, London, S.W.1, bas recently received orders for 
dial thermometers to be installed on the following vessels : 
H.M.S. ‘Neptune,’ ‘* Ajax,” ‘‘Amphion,” “‘ Apollo,” and 
*“*Pheton”’’: and H.M. submarines “Shark,” ‘‘ Snapper,” 
** Sealion,” and ‘‘ Salmon.” 

Crosstey Broruers, Ltd., Manchester, and their Associated 
Company, the Premier Gas Engine Co., Ltd., Nottingham, have 
receiveda repeat orderfroman Australian gold mine for five hori- 
zontal oil engines totalling 3500 brake horse-power, which brings 
the oil engine installation of the mine up to eleven Crossley- 
Premier engines aggregating 7700 brake horse-power. The 
Burmah Oil Company, Ltd., has placed an order for nine Crossley 
vertical C.1. engines with Mather and Platt pumps, each capable 
of dealing with 630,000 gallons a day. 

Tue D.P. Barrery Company, Ltd., Bakewell, bas just 
secured a contract from the Birmingham Salvage Department 
for the supply of a further twenty-six ‘‘ Kathanode ” batteries 
for eleetric cleansing vehicles. The Birmingham Salvage 
Department already has over sixty vehicles in service equipped 
with ‘“‘ Kathanode”’ batteries. A ‘‘ Kathanode’’ locomotive 
type battery will be fitted by the English Electric Company on 
a standard-gauge battery-operated shunting locomotive it is 
building for the Dundee Corporation Electricity Department. 

STrorHertT AND Pitt, Ltd., Bath, have received from the 
Electricity Supply Board of the Irish Free State, Dublin, an. 
order for the supply and erection of two electrically driven 
transporters. Each machine will have a capacity of 90 tons of 
coal per hour. By means of a single rope type grab of 68/58 cubic 
feet capacity the coal will be transferred from ships alongside 
the quay to a 24in. troughed belt conveyor fitted with a con- 
tinuous type weighing machine, all coal being weighed and 
recorded on the transporter bridge before being discharged into 
hoppers for delivery to the boiler-house, or taken by means of 
further conveyors to the storage ground, as may be desired. 
Each machine is to be provided with a lufting boom, enabling it 
to be travelled to any desired point on the quay while ships are 
alongside. Stothert and Pitt, Ltd., have also received from 
Bowater’s Mersey Paper Mills, Ltd., Ellesmere Port, Cheshire, 
an order for the supply and erection of five portable electric 
crank level luffing grabbing cranes, each capable of lifting 
2} tons at a radius of 56ft. These cranes are being installed for 
the purpose of handling coal and china clay, cargo hooks being 
provided for dealing with bales of pulp, reels of paper, and 
general cargo. 








Tue Late Mr. THomas TRIMNELL.—Mr. Thomas Trimnell, of 
Lingoln’s Inn-fields, who died last week at his home at Billericay, 
at the age of seventy-three years, was solicitor or honorary 
legal adviser to a large number of electrical associations, but 
was perhaps best known throughout the industry as official 
solicitor to the British Electrical and Allied Manufacturers’ 
Association (The “‘ BEAMA’’), whose cause he faithfully served 
for over twenty years. Settling in practice in the City, he 
early came into contact with the then adolescent electrical 
industry, so specialising in the various branches of that impor- 
tant work as to render himself a noted figure throughout the 





electrical world. 
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Brighter Prospects for Coal. 


SPEAKING at the Conference of the National 
Chamber of Trade at Folkestone on Monday, April 
30th, on the resolution in support of the tax on 
imported fuel oil, Mr. W. R. Gordon, Director of 
the Coal Utilisation Council, said that the coal 
industry was actively engaged in putting its house 
in order, and the Council was in a position to give 
expert advice on fuels and appliances. Better 
selling methods were now very generally employed, 
and it was justifiable to regard the future with 
cautious optimism tempered by determination 
not to be outstripped by rivals. The improvement 
in output that was already noticeable was due to 
better trade conditions, to the revival in the iron and 
steel industries, and to the publicity and technical 
services rendered by the coal trade and the Coal 
Utilisation Council. The industry was benefiting 
to the extent of 600,000 tons per annum as a result 
of business recovered from oil by coal in all its forms 
and derivatives. This addition would be reflected 
in present and future outputs, and conversions from 
oil would, he thought, increase now that the Govern- 
ment’s intentions were made known. For the first 
fifteen weeks of the current year, the output was 
approximately 69} million tons, which was nearly 
3} million tons more than in 1933, and 24 more than 
in 1932. That was an improvement of about 5 per 
cent., which, if maintained, meant over 10 million 
tons in the course of the year—the equivalent of 
the employment of 40,000 miners. There was also 
good hope of new markets through the extraction 
of petrol and oil from coal, and by the development 
of the use of compressed gas as a fuel for road vehicles. 


Costing and Tariffs. 


In an address given before the Institute of Cost 
and Works Accountants on Friday, April 27th, Mr. 
Roland Dunkerley, the President of the Institute, 
and the Comptroller of the United Steel Companies, 
Ltd., Sheffield, said that the problems arising out 
of the setting up and application of tariffs, and the 
arrangements under the Ottawa agreements, had 
caused the questions of costs of production and 
efficiency of industries to be of paramount import- 
ance. In the case of tariffs, the cost of production 
and efficiency of industries, in our own country and 
their relative efficiency with industries in the Colonies, 
must be investigated. Whatever the problem, the 
question of costs would arise, and if tariff applica- 
tions, whether new or for revision, were to be judged 
in the impartial manner so necessary for their 
successful application, it was esséntial that there 
should be tabled complete costing information and 
efficiency statistics. Financial accounting statements 
were not enough, for too many extraneous factors 
entered into them. There should be provided cost 
figures which would indicate not only the financial 
effect, but the proofs that efficient working was 
actually in being, or could be attained. Such figures 
should be compiled by cost accountants within the 
industries, who could provide them, and who under- 
stood the problems of the industry. Information 
of this nature would, sooner or later, be demanded, in 
such a form that it would be comparative and easily 
co-ordinated. This demand would have two effects, 
first, to bring before the industrialists of this country 
the necessity for the installation of scientific cost 
systems with their manifold advantages, and 
secondly, the necessity for the setting up of uniform 
cost systems within particular industries in order to 
provide information in a comparative form. 


Scientists in State Employment. 


Ln the course of his presidential address at the 
annual general meeting of the Institution of Profes- 
sional Civil Servants, held on Thursday, April 26th, 
Sir Richard Redmayne referred to the report of the 
Carpenter Committee on Scientific Establishments, 
which had, he said, recommended improvements in 
pay and .conditions of employment of scientists 
in State employment. He indicated that the bar 
which had for some three years been placed against 
any action in the direction of implementing the 
Carpenter Committee’s proposals for the reorganisa- 
tion of scientific staffs had at last been slightly lifted. 
As a result, in the Department of Scientific and 
Industrial Research, the Admiralty, and the Air 
Ministry, the Carpenter scheme of grading and scales 
for ancillary staff was being brought into operation, 
and, in addition, some slight amelioration was being 
conceded at certain points within the existing 
organisation for scientific and technical officers. 
While this was so, it was a matter of grave concern 
that the War Office, for reasons which remained 
obscure, had found itself unable to prepare schemes 
parallel with those in the other Defence Departments. 
The attempt to discriminate on undisclosed grounds 
between scientists employed by the War Office and 
scientists employed by other Departments was, 
it was considered, a retrograde step. Until the full 
improvements recommended by the Carpenter Com- 


Service were being denied the relativity with other 
classes of Civil Servants which both the Carpenter 
Committee and the Royal Commission on the Civil 
Service had agreed were justified. This disparity 
extended to the higher reaches of the scientific 
service, and the Institution had been encouraged 
by recent evidence of the national recovery to renew 
its representations to the Treasury that effect should 
be given to those wider improvements without further 
delay. Sir Richard finally referred to Mr. Baldwin’s 
recent pronouncement on research as an indication 
of the growing recognition of the fact that the 
continuance of the progress of recovery depended 
very largely on the maintenance and extension of 
scientific investigations, and the speedier application 
of their results. 


The Levant Fair. 


On Thursday, April 26th, His Excellency the High 
Commissioner of Palestine, Sir Arthur Wauchope, 
formally opened the sixth Levant Fair and Exhibition 
at Tel-Aviv, in the presence of a large company 
of guests and spectators. Sir Arthur also declared 
open the new civil aviation ground, three miles north 
of Lydda, which has been prepared in connection 
with the Fair and Exhibition. In an address to the 
High Commissioner, which was delivered by Mr. 
Dizen-Goff, the Chairman of the Fair Committee, 
and Mayor of Tel-Aviv, reference was made to the 
increasing importance of the Fair and the economic 
progress which Palestine has recorded during the 
past two years. The opening of the Port of Haifa, 
and the construction of the oil pipe line from Mosul, 
together with the development of air communica- 
tions, and projects for trans-desert traffic routes, had, 
said Mr. Dizen-Goff, all stimulated the commercial 
life of Palestine, making it a centre for Middle East 
commerce. Palestine and Tel-Aviv, in particular, 
were, he said, particularly suited for this purpose by 
reason of the good geographical situation, the 
excellent harbour to the Mediterranean, and rail, 
motor, and air services to Egypt, Syria, Irak, and 
the countries of the Middle East. The 1934 Fair 
has an area of 100,000 square metres, double that of 
1932, and the number of exhibits has increased from 
1200 to more than 2000. Individual exhibits and 
collective exhibits have been arranged by practically 
all the countries of the world. 


New Cruiser Contracts. 


On Tuesday, May Ist, the Admiralty announced 
that, subject to the settlement of certain points of 
detail, it had decided to entrust the construction of 
the two ‘‘ Minotaur ” class cruisers of the 1933 pro- 
gramme to John Brown and Co., Ltd., of Clydebank, 
and Vickers-Armstrongs, Ltd., of Barrow-in-Furness. 
The hull of the Vickers-Armstrongs vessel will be 
built on the Tyne and the machinery at Barrow. 
The placing of these important contracts will be 
greatly welcomed, not alone at Barrow or on the 
Clyde and Tyne, but also by a large number of firms 
in other localities which in due course will receive 
orders for materials and equipment. The decision to 
build the hull of one cruiser on the Tyne will mean 
reopening the Vickers-Armstrongs’ Naval Yard at 
Walker, which, it may be recalled, has been closed 
down for over two years since the completion of the 
Furness-Withy Company’s turbo-electric liner the 
‘*Monarch of Bermuda.” It is expected that the 
construction of the hull at Walker will give employ- 
ment to about 2000 men. Considerable interest 
attaches to these two “ Minotaur” class cruisers, 
which are of an entirely new design with superior 
armament, and three further cruisers of the same class 
are provided for in the 1934 programme of con- 
struction. In the Naval Estimates of March 6th, 
recorded in our Journal note of March 9th, 1934, it 
was announced that the two cruiser orders above 
referred to would be placed about June. The anti- 
cipation of that date by some two months by the 
Admiralty will be received with satisfaction by the 
shipbuilding industry. 


Proposed New Thames Bridges. 


Art the annual meeting of the Roads Improvement 
Association, held in London on Wednesday, April 
25th, under the presidency of Sir Arthur Stanley, 
Mr. W. Rees Jeffreys, the Chairman of the Associa- 
tion, argued that it was not sound finance to transfer 
the rebuilding of Waterloo Bridge from the shoulders 
of the ratepayers of London to the motoring com- 
munity, when there was so much other work to be 
done. During the last forty years, he said, the 
London County Council had not given London a single 
new bridge from Temple to Hammersmith. A new 
bridge was wanted near Hurlingham and one between 
Putney and Hammersmith, whilst a new tunnel was 
needed at Blackwall, and a new ferry to relieve Green- 
wich. Outside London a new bridge was required 
near Staines and a new tunnel between Dartford and 
Purfleet. These new works had, he said, first call 
on the Road Fund. He suggested that Parliament 
should set up a Development and Improvement 
Commission for Greater London, with power to plan 
for development and traffic in advance.... Revert- 
ing to Waterloo Bridge, little remains to record in the 
past seven days. At the London County Council’s 
meeting held last week it was made clear that the 


announcing its decision with regard to the bridge. 
It is also stated that there would be no delay in deal- 
ing with the tenders for reconditioning the bridge. 
Speaking at the annual meeting of John Mowlem 
and Co., Ltd., on Monday last, Mr. E. B. Beck 
referred to his company’s tender for reconditioning 
Waterloo Bridge, and said it was not generally 
realised that the construction of a new bridge would 
mean the closing of all road traffic at that point 
for about six years, as two years would be required 
to remove the present bridge. River traffic would also 
be seriously interfered with for a lengthy period. His 
company had undertaken by a modification of the 
engineers’ reconditioning scheme to keep the road 
traffic open over the bridge except for one period of 
three months, and not to impede river traffic to a 
greater extent than at present. 


Chemical Patents. 


A CHEMICAL Patents Committee of the Department 
of Scientific and Industrial Research has been 
appointed to advise on the patenting and exploitation 
of results of the Department’s chemical researches 
which may have industrial possibilities. The Com- 
mittee is the result of negotiations that have been 
taking place for some time between the Department 
and various industrial organisations, with the object 
of promoting closer co-operation and of avoiding 
unnecessary overlapping. It is hoped that one result 
of the Committee’s advice will be that research 
results may be brought to the notice of industry and 
translated into practice at an earlier stage than 
hitherto, and under conditions that will take existing 
industrial activities into account. Sir Frank Smith, 
Secretary of the Department of Scientific and Indus- 
trial Research, will act as Chairman, and in addition 
to departmental members, the Committee will include 
Dr. F. H. Carr, F.1.C., and Mr. J. Davidson Pratt, 
B.Se., F.1.C., representing the Association of British 
Chemical Manufacturers ; and Mr. J. Arthur Reavell, 
M.I. Mech. E., M.I. Chem. E., representing the British 
Chemical Plant Manufacturers’ Association. 


An Anti-Noise Deputation. 


On Wednesday, April 25th, a deputation represent- 
ing the Anti-Noise League, of 18, Old Cavendish- 
street. London, W., waited upon the Minister of 
Transport. It was introduced by Lord Horder and 
other members included Sir Henry Fowler and Mr. 
H. G. Strauss. In the course of his address, Lord 
Horder expressed gratitude for the action already 
taken by the Minister to reduce noise by insisting on 
the fitting of pneumatic tires on heavy vehicles, and 
the proposed control of the use of motor horns. 
The deputation, he said, urged the full enforcement 
and the strengthening in certain directions of the 
law with regard to inadequately silenced engines. 
It suggested that it should be made an offence to 
sell or supply a vehicle which did not comply with the 
regulations, and that a court should have power to 
order the detention of such a vehicle. It further urged 
that the Minister should take powers to specify the 
type of silencers to be used and to prohibit the fitting 
of a cut-out. Apart from the objection of noise, the 
deputation deplored the dangers of excessive and 
inconsiderate use of motor horns, and it pressed the 
desirability of regulating the type of motor horn 
which might be used, both as to volume and stridency 
of note. The Minister expressed his appreciation of 
the general objects of the Anti-Noise movement, and 
promised to consider the views presented by the 
deputation. The first open conference specially con- 
vened to consider the problem of noise will be held 
at Oxford between July 13th and 16th. 


The Protection of Industrial Property. 


Tue conference of the International Union for 
the Protection of Industrial Property, which, on 
Tuesday, May Ist, met at Burlington Gardens, London, 
has for its object the protection of patent rights, 
designs, and trade marks, the prevention of false 
indications of origin, and, in general, the prevention 
of unfair competition in connection with such matters. 
Previous meetings, which are held at intervals of five 
to six years, have taken place at Madrid, Brussels, 
Washington, and The Hague. The programme of the 
London Conference is an extensive and important 
one, and the business will last several days. The 
President of the Board of Trade has appointed Sir 
Frederick Leith-Ross, its chief economic adviser, to 
be chief delegate for the United Kingdom; while 
other British delegates are Dr. M. F. Lindley, Comp- 
troller-General of Patents; Sir William Jarratt, 
Secretary of the Trade Marks, Patents, and Designs 
Federation, Ltd. Deputy delegates are Mr. G. 
Melville Clark, President of the Chartered Institute 
of Patent Agents; Mr. J. E. James, Secretary of 
Imperial Chemical Industries, Ltd., and Chairman of 
the Sub-committee on the Protection of Industrial 
Property of the International Chamber of Com- 
merce ; and Mr. J. Whitehead, K.C., a leader of the 
Patents Bar, who was President of the London Con- 
gress of the International Association for the Pro- 
tection of Industrial Property. The delegates are 
being assisted by Mr. G. G. Fitzmaurice, of the 
Foreign Office, as legal assistant, and Mr. B. G. Crewe, 
of the Patent Office, as technical expert. Mr. H. W. 
Clarke, of the Patent Office, 25, Southampton- 








mittee had been carried out, scientists in the Civil 


Council will await the opinion of Parliament before 





buildings, London, W.C.2, is the Secretary. 
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The Development of the Parsons 
Steam Turbine. 


No. 


(Continued from page 424, April 27th.) 


THE BARKING TURBO-ALTERNATORS. 

At the close of the Great War the County of 
i\. London Electric Supply Company determined 
upon the construction of a large and highly efficient 
power station at Barking. It was originally intended 
to be constructed in three sections, each of which would 
have a capacity of 200,000 kW, or 600,000 kW in all. 


XVIII. 


Another innovation will be noticed in that the high- 
pressure steam chest was connected to the turbine 
cylinder by means of four U-shaped pipes, instead 
of a single pipe. This change was adopted to avoid 
distortion of the turbine by expansion strains caused 
by the high steam pressure and temperature. 

A two-pot steam chest containing the runaway 

















FIG. 132—ONE OF 
The order for the whole of the generating plant for 
the first half section was placed with C. A. Parsons 
and Co., Ltd., in 1922, and was for a total aggregate 
capacity of 120,000 kW. It comprised the supply of 
two 20,000-kW turbo-alternators and two 40,000-kW 
turbo-alternators. The smaller turbines were of the 
two-cylinder tandem type, with double-flow low- 
pressure cylinders, of the same general construction 
as the Carville and Dunston machines, each driving 
its alternator at 3000 revolutions per minute. In 
order principally to keep all the alternators in the 
station of identical design, it was decided that the 
40,000-kW units should be built as cross-compound 
two-shaft machines, each side driving its own 
20,000-kW alternator at 3000 revolutions per minute. 
The whole turbine consisted of four cylinders, one 
high-pressure and one intermediate and two low- 
pressure cylinders. On one line were the high-pres- 
sure and one of the low-pressure cylinders, in tandem, 
and on the other line the intermediate and the other 
low-pressure cylinder, also in tandem. The latter 
cylinders being of the double-flow type, the whole 
turbine had four exhausts in parallel which were 
served by four condensers. 

One of the two 40,000-kW turbines illustrated in 
Fig. 132 was of particular interest as it was decided 
to try out here on a larger scale than that attempted 
at Elberfeld, Carville, and Blaydon Burn, the effect 
of reheating the steam after partial expansion in its 
passage through the turbine. The live steam had a 
pressure of 350 Ib. per square inch and a temperature 
of 700 deg. Fah. at the main stop valve. It was 
arranged to reheat the steam after expansion in the 
high-pressure cylinder where the pressure was 565 lb. 
absolute to the initial temperature of 700 deg. Fah. 
The turbine was also designed for steam extraction 
at three different pressure points to heat the feed 
water to a temperature of 250 deg. Fah. 

Mention has already been made of the fact that the 
40,000-kW units each comprised two double-ended, 
low-pressure cylinders. In the standard design of a 
tandem turbine with a double-ended, low-pressure 
cylinder, it was the practice to combine one of the 
exhaust branches of this cylinder with the exhaust 
branch of the high-pressure cylinder in a single cast- 
ing. This could not be conveniently done in the 
40,000-kW cross-compound machines at Barking, 
because of the necessary difference in size between the 
exhausts of the high-pressure and intermediate- 
pressure cylinders. Hence, in order to keep the low- 
pressure cylinders identical on both sides of the 
machine, each exhaust branch was complete in itself, 
the two castings being bolted together between the 
cylinders. Fig. 130 and Fig. 131 show longitudinal 
sections through the H.P.-L.P. line and I.P.—L.P 
line respectively. It will be noticed that, owing to 
the increase in the specific volume of the steam due 
to reheating, the first group of blading in the I.P. 
cylinder has been omitted, in order to start with an 
initial blade height of 4fin. instead of the height of 
3}tin., which was adequate for the machines running 
without reheating. As the high-pressure cylinder 
exhausts at an absolute pressure of about 55 lb. per 
square inch, combined labyrinth and carbon glands 
were used for the high-pressure cylinder and the 
ordinary carbon glands for the J.P. and L.P. cylinders. 





THE 40,000 KW TWO-LINE BARKING TURBINES 


governor valve and the ordinary governor throttle 
valve was supplied for the high-pressure cylinder, 
and this chest controlled the whole of the steam 
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A governor and oil relay of 
standard construction was fitted, and remote control 
was provided for the governor regulating spring. 

The intermediate turbine line was provided with 


entering the turbine when operating as one 
40,000-kW capacity. 


two independent governors, both mounted on the 
same shaft and driven by a worm and worm wheel 
from the turbine rotor. One of these governors 
operated the relays on two 28in. diameter valves con- 
trolling the admission of steam from the reheater, to 











134--END WINDINGS OF ALTERNATOR 
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prevent the I.P. line from being run up to tripping 
speed by the steam stored in the reheater system in 
the event of load being thrown off. The second 
governor operated the relay of an additional double- 
beat valve mounted in a separate steam chest, to 
control the admission of high-pressure steam to the 
IL.P. turbine. This separate steam supply was 
provided to enable the I.P. line to be run on load 
independently of the H.P. line in the event of this 
part of the unit being out of action. In these circum- 
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stances the second governor would function as main | Fig. 135, while Fig. 134 shows the appearance of the 


governor for the I.P. line. A runaway governor valve 
was also provided for the auxiliary steam chest. 


end windings. These were of copper strip, connected 
to the core conductors by multiple joints in order 
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“Tre Exaiwecr”* 


FIG. 135—-LONGITUDINAL SECTION THROUGH 20,000 KW, 3,000 R.P.M. ALTERNATOR 


As an additional emergency cuntrol for the I.P. 
line, independent of the 28in. double-beat valves, 
when operating as a complete 40,000-kW unit, 
vacuum breakers were provided. These were auto- 
matically operated when the I.P. shaft runaway 
governors tripped out, and by destroying the vacuum 
prevented the steam stored in the reheater from speed- 
ing the I.P. line up to a dangerous speed, even if the 
28in. valves failed to close. 

Reference to Fig. 133 showing the valve gear 
arrangement for the I.P. line will make clear the 
operation of the governing and safety devices. 

The alternators driven by the Barking turbines 
were, at the time of their construction, the largest 
machines so far designed to operate at a speed of 
3000 revolutions per minute. Each was capable of 
a continuous output of 20,000 kW at 80 per cent. 
power factor, and generated current at 6600 volts 
and 50 cycles. The stator casings were cast in one 
piece and the windings were carried in sixty closed 
slots, with one conductor per slot. These con- 
ductors were of helically stranded wire, each wire 
being separately insulated and layed in such a manner 
that the whole formed a cable of the required shape, 
which would fit the slot without distortion. The 
insulation, consisting mainly of mica, was moulded 
round the conductors by a machine for the purpose. 
The finished insulation was of a flexible nature in 
order that it might accommodate itself to the differ- 
ential expansion of the conductors and the core iron 
due to changes of temperature. 

A section through one of the alternators is given in 

















to improve the ventilation and to minimise eddy 
currents. The weight of each stator was 48 tons. 


TaBLe XVIII.—Summary of the Results of the Tests at Economical Load. 





13-5 tons each. At normal running speed they had a, 
surface velocity of 392ft. per second. They were 
machined from solid forgings of mild steel, and were 
bored through the centre from end to end to permit 
of examination of the metal in the interior. Copper 
damping bars were laid along the rotor slots on top 
of the conductors, and extended beneath the nickel- 
chrome steel end caps, by which they were short- 
circuited. 

The alternators were ventilated on the closed ai: 
circuit system and excited by direct-coupled exciters 
at the ends of the rotor shafts. 

The first half section of the station containing the 
two 40,000-kW and two 20,000-kW units was opened 
by H.M. The King on May 19th, 1925. The order 
for the second half section was placed with Messrs. 
Parsons in 1926 and called for a repetition of the size 
of units already installed, although not of the exact 
designs. The later machines comprised many im- 
provements, the most notable being that they were 
designed with a conical arrangement of blading, while 
in the earlier machines the blading had been stepped. 
The total power installed in the first section of this 
station by Messrs. Parsons amounts to 240,000 kW, 
which was 40,000 kW more than the figure first con- 
templated. 

Fig. 136 shows a general view of the station 





| Specified | 
| conditions 
| with reheat- | 
| ing and feed 
heating. 


Load, kW .. an 
Stop valve pressure... .. .. .. 
Stop valve temperature, deg. Fah. 
H.P. exhaust : 
Pressure gauge .. .. 
Temperature, deg. Fah. 
I.P. Inlet : 
Pressure... .. «. «, 
Temperature, deg. Fah. 
Condenser pressure, inches. . 
Temperature of feed water : 
Entering drain cooler, deg. Fah. 
Leaving H.P. heater, deg. Fah... 


Steam consumpt 
As run ° 
Corrected 

Heat consumption, B.Th.U. per kWh : 
(EE ee 5 ee 

Corrected 


Saving due to reheat 


35,000 


As tun. 


No feed heating. 
} 
| 


Feed heating. 
hese 


No reheat. 


No reheat. | Reheat. Reheat. 


30,172 
354-5 
700 


37,978 
356-6 
708 


31,230 
353-6 | 
700 697 } 
34- 


327 


37- 


334 


| 
| 
350 | 
49°: 
373 
36 45:2 
352 } 700 
1-39 | l 


33-7 
40 | 


8-44 


11,857 
11,859 


11,239 
11,179 
|7-53 per cent. [5-48 per cent. 








The rotors were 30in. in diameter, 17ft. 73in. long| with one of the 40,000-kW units in the foreground. 


between the centres of the bearings, and weighed 





FIG. 136—GENERAL VIEW 


Since the 40,000-kW reheat turbine at Barking 
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was the first machine in which the principle of re- 
superheating the steam was carried out on a really 
large scale, the actual gains secured by the practice 
are a matter of considerable interest. In order to 
determine them Messrs. Merz and McLellan, in con- 
junction with the County of London Electric 
Supply Company, carried out a series of tests on the 
same machine, with and without resuperheating, 





and with and without feed heating by extracted 
steam. The results of these tests are summarised 
in Table XVIII. 

Great care was taken to ensure that all the 
necessary corrections were made to the’ various 
tests, and the results shown can be taken to represent 
the true saving effected by resuperheating. 

(T’'o be continued.) 





Tubes for Engineering Structures. 


WATTS. 


By ©. 
'T is not intended in this article to deal with tubes 
as conveyors of gases or liquids. In that direc- 
tion their uses are sufficiently well known. As a 
means of building light engineering structures and 
making machine and other mechanical details, many 
designers are not, however, aware of all that can 
be done. The tube makers to-day are not only 
keeping pace with ordinary requirements, but are 
co-operating and working with the leaders of many 
newer industries, and some of the larger tube makers 
are going to considerable expense in this direction. 
Solid drawn steel tubes were made in the Midlands 
as far back as forty-seven or forty-eight years ago. 
The prices of such tubes then were rather high, 
and the demand was comparatively small. A few 
years later, arising from the popularity of the bicycle, 





down in Coventry, sufliciently large, indeed, to supply 
the whole of the cycle makers then existing. The 
* Helical”? form of tube was, however, dropped, 
and afterwards the solid-drawn tube had no serious 
rival. 

The largest solid-drawn steel tubes ordinarily 
made to-day are about Il6in. outside diameter. 
The smallest solid-drawn steel tube yet made com- 
mercially has been produced by Accles and Pollock, 
Ltd., Oldbury, Birmingham. This tube is 0-020in. 
outside diameter and 0-008in. inside diameter ; 
in other words, a little over ‘/,,in. outside and of 
half one-sixty-fourth inch bore. The production 
of this tube represents a truly remarkable achieve- 
ment. 

A large range of qualities of steel is now used 
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FIG. 4 BUTTING. 
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FIG. 5 TAPER GAUGE. 
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FIG. 6 BENT TAPER TUBE. 
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FIG. 8 EXPANDING. 


FIG. 7 BEADING. 

















FIG. 2 TUBE SECTIONS. | 


FIG. 9 REDUCING. 





FIG. 11 LAPPING. 











' FIG. 12 FLANGING. 
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FIG. 15 TRAPPED TUBE 
WITH LINER. 
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FIG. 17 FIG. 18 
3 PIECE LINER. 4 PIECE LINER. 





FIG. 16 
2 PIECE LINER. 
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FIG. 13 
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FIG. 20 TUBULAR SWINGING GATE. 











FIG. 21 HANDLE 
GRIP. 
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(Can be fitted with castors or feet) 











FIG. 22 DOOR 


HANDLE FIG. 23 TUBULAR HANDWHEEL. 
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a great impetus was given to this trade, and the output 
of steel tubes gradually increased. 

In those days the demand was for sizes suitable 
for cycle frames, viz., from }in. to I}in. outside 
diameter. When the great cycle boom of 1898 came 
the demand could only with great difficulty be met. 
About this time a tube called the ‘‘ Helical’? tube 
was invented by Mr. W. Hillman, of Coventry, 
which was claimed to be lighter than the solid- 
drawn type. as a higher grade of steel could be used 
than could be otherwise manipulated in those days. 
This helical tube was made from a flat strip, wound 
spirally on a mandrel and brazed at the overlapping 
joints as shown in Fig. 1. For several years the whole 
of the bicycles of the Premier Cycle Company, Ltd., 
of Coventry, were nade from this tubing. Shortly 
afterwards the cycle boom collapsed, and the solid- 
drawn tube plants could easily cope with the lessened 
demand. Had the demand kept up a large plant for 
the production of “ Helical” tubing was to be put 





@ 


for tube making ; in fact, from as low as 20 tons per 
square inch up to 100 tons ultimate strength, accord- 
ing to the analyses and heat treatments. The follow- 
ing list will serve as a guide to the steels in more 
general use for tube making :—- 

General quality 

Case-hardening and welding 

Hard, for bushes, &c. 

High carbon 

3 per cent. nickel 

Nickel chrome 

Manganese 


Chrome molybdenum 
High carbon-chrome molybdenum 


{ 
Carbon steels. ‘1 


Alloy steels 


Stainless steels .. Several qualities 


The usual manufacturing tolerances for tubes up 
to 1}in. outside diameter are plus and minus 0-003in.; 
up to 2in. outside, plus and minus 0-004in.; up to 
2}in. outside diameter, plus and minus 0-005in. 
These limits are for both outside and inside diameters. 











Wall thickness and concentricity limits are usually 
plus and minus 10 per cent. 


Various Tube Finishes Obtainable. 


This finish is just as it leaves the 
draw bench 

For cycle frames 

Not quite equal to bright drawn 

Applied to all qualities of steel 

This relieves all stress caused by 
drawing and increases ductility 


Self colour .. 


Bright drawn 
Bright reeled ; 
Bright annealed. . 
Blueing or tem- 
pering 
Machining Times for Mild Steel Bushes, Made from Steel Tube 
and Solid Bright-drawn Stecl Bar. 


Machining time | Machining time 


Outside | Bore. 


Length. for mild steel for bright-drawn 
diamr. tube. mild steel bar. 
Inches. | Iriches. | Inches. 

| é 4 27 sec. 54 sec. 
3 1 27 sec. 1 min. 
3 2} 36 sec. 1 min. 12 sec. 
$ 4 36 sec. 1} min. 
] i l 45 sec. | min. 40 sec. 
l rf 2 £5 sec. 2 min. 
1 i 3 50 sec. 243 min. 
I é 4} 50 sec. 3 min. 
1 1} 1 1 min. 24 min. 
1 1} 3 1 min. 3 min. 18 sec. 
1 | 14 44 65 sec. 4 min. 12 sec. 
l | 1} 8 65 sec. 63 min. 





The average engineer designer is frequently not 
fully aware of the possibilities of steel tubes for the 
production of mechanical details, either as plain 
bushes or as bent and manipulated pieces. Taking 
first the plain bush or spacing piece, the question 
often arises as to whether the bush or “ spacer ”’ shall 
be made from mild steel bar or from tube, and the table 
above gives average machining times for such pieces 
made from solid bar in the one case and from tube in 
the other. This table will form a useful guide as to 
which method should be adopted. The times given 
were worked out by A. Herbert, Ltd., Coventry, the 
machining being done on a modern capstan lathe. 

When solid-drawn steel tubes were first made 
round sections only were produced. Later, special 
sections were made for the cycle trade, and to-day 
over 1000 sections, in addition to round sections, are 
obtainable. Fig. 2 gives an idea of some of the 
sections now being made, from which it will be seen 
that the designer has a wonderful choice of this semi- 
finished material to incorporate in his schemes. In 
addition to the stock sections the tube makers are 
always ready to consider the production of such special 
sections as may from time to time be required. 

During recent years great advances have been 
made in solid-drawn tube bending and manipulation. 
What seemed impossible only a few years ago can now 
be done with ease. Figs. 3-14 are everyday examples 
of this work. 

When a tubular liner is used on the end of a tube 
which is “trapped” or flattened, the liner should 
extend some distance beyond the trapped portion 
and should be brazed or soldered to the tube, as shown 
in Fig. 15. A liner should not be stronger than the 
tube which it is to reinforce unless the ends of the 
liner are tapered off gradually. It is recommended 
that the reinforcing of tubular parts should be carried 
out by soldering or brazing sleeves on the outside of 
the tube. This arrangement, however, is not so neat 
in appearance and would not be acceptable to many 
designers. Figs. 16, 17, and 18 show three methods 
of reinforcing tubes, used in motor cycle frames. In 
Fig. 16 two D section tubular liners are used, the main 
tube being drawn tightly over them thus fixing them 
securely without brazing. In Fig. 17 three liners, 
and in Fig. 18 four liners of the sections shown 
are used. Butted tubes and tapered tubes are 
both superior methods of strengthening and give 
greater strength than the liner method. 

Some characteristic tubular structures are shown 
in Figs. 19-23. Fig. 19 shows a tubular transport 
trolley. The advantage of a tubular construction 
in this case is great strength, combined with light 
weight. The trolley is of neat appearance, has no 
sharp corners and is easy to clean; it can readily be 
fitted with a top and shelves and any required kind of 


feet. Fig. 20 shows a swinging gate with column 
attachment. This design is very neat in appearance 
and light. Fig. 21 shows a handle grip, Fig. 22 


a tubular door handle for screw attachment, and 
Fig. 23 a light hand wheel. 

Telescoping tubes are made in the solid-drawn 
form, the inner one sliding accurately within the 
outer and with just sufficient freedom to form a 
“push ” fit. These tube pairs are sometimes handy 
in cases where a sliding adjustment is required. The 
correct position of the inner to the outer tube can be 
fixed by a clip fastening on the outer tube. 

A considerable saving in manufacturing costs can 
frequently be made by using high-grade solid-drawn 
tubes for precision work. Accles and Pollock, Ltd., 
are now supplying miniature rifle barrels, which 
require a very light skim to finish ; hypodermic needle 
tubes (0-019in. O.D.); small diameter tubes with 
highly polished bores ; capillary tubes, and many other 
special tubes to eliminate machining. Solid-drawn 
tubes, manipulated to many shapes, are now taking 
the place of stampings, pressings, &c., and to make 
from tube is often cheaper than to make from sheet 
metal under a press. Designers wili find that a mani- 
pulated tube will often have a cleaner’ and neater 
appearance than a piece made from sheet metal. 

Very neat joints can now be made by the welding 
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process, and with the proper choice of tube material 
and careful welding the joints are reliable. It is 
recommended, however, that welded joints should, 
where possible, be annealed to prevent brittleness. 
In such work as aeroplane structures, where there 
must not be the slightest doubt as to soundness, 
connections are usually made by tubular sockets, in 
preference to welding. The brazing method of con- 
necting tubes is still very extensively employed, but 
owing to the great heat used care is required to 
prevent damage to the tube material by burning. 
Silver soldering has one great advantage over brazing 
in the making of tubular joints. The heat required 
in the process is not so great as for brazing, and there 
is less likelihood of tube materials being damaged. 
It has been demonstrated by extensive tests that 
silver soldered joints show considerably greater 
strength, owing partly to the damage caused by the 
high temperature of brazing. 

Some important tests on soldered joints, carried 





out by Accles and Pollock, Ltd., have shown that the 
strengths of such joints are much greater than is 
generally supposed. It appears from the tests that the 
thickness of the soldering material does not make 
much difference between the limits of 0:00lin. and 
0-008in., but it is recommended that the soldering 
material should be as thin as possible. Due regard 
must be given to the accuracy of the pieces to be 
joined. Up to a certain point the tubes failed in 
tension without the joints giving way. As in welding, 
first-class work is necessary. Over and over again 
these processes have been condemned, when in the 
great majority of cases greater skill on the part of 
the operator would have made them efficient. 

Tubular constructions ean be produced accurately 
in quantities and also cheaply by the use of jigs and 
templates, as in the cycle trade for machine frames. 
Where great accuracy is required, certain machining 
processes may have to be done after welding or braz- 
ing, as these processes cause slight distortion. 








Specifications for Electrical Installations. 


By HAROLD R. 


UCH unnecessary waste of time in the electrical 
industry is caused by duplication of effort in the 
drawing up of specifications. Few electrical engineers are 
conversant with production routine, and consequently 
specifications for customers have to be transcribed into 
more suitable forms before they can be used in the clerical, 
production, and installation departments of the works. 
These transcriptions not only increase the manufacturing 
period, but also lead to clerical errors, and increase the 
overhead cost of production. 

The intermediate process can, however, be eliminated 
by administering the correct organisation, and by studying 
closely the method in which the information is presented 
in the specifications. It should be possible to use copies 





M. THORP, B.Sc. 
involved is considerable. Similar savings may be effected 
by eliminating the transcription of items (1), (2), (4), (5), 
and (6). 
THE GENERAL PRINCIPLE EMPLOYED 
SPECIFICATIONS. 
Specifications consist essentially of two parts : 
(1) The drawings. 
(2) The stock lists detailing the material required for 
the drawings. 
The clerical department should be supplied with stock 


lists which should contain all information required by 
them, so that no time is wasted in searching for separate 
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of the same specification throughout the clerical and pro- 
duction departments. 
If suitably presented specifications can be used for a 
variety of purposes :— 
(1) As material issue lists for selecting material from 
stock-rooms. 
(2) As issue and delivery ieohant for keeping track of 
the progress of various parts of a job. 
(3) As shop orders—the ey for shops to com- 
mence manufacture. 
(4) As documents by means of which special materials 
ean be purchased. 
(5) For recording the cost of manufacture of each 
part and the state of completion of the job. 
(6) As packing lists to check the shipments to the 
site for installation. 
The advantage of using specifications in this manner 
is even more evident when it is realised that four or five 
copies of each of the documents in the above list are 
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usually required. The suggested system not only elimi- 
nates six transcriptions, but also saves the duplication 
of the various copies req 

For instance, taking item No. 3:— 

If shop orders are transcribed from specification, eight 
copies may be required, t.¢.,— 

(1) One copy for each shop concerned (say, 
departments). 

(2) One copy for each inspection concerned (say, two 
departments). 

(3) Two copies for the costing department. 

(4) One copy for the production control department 
to see that delivery dates are main’ 

(5) One copy for a centrai file, 

Thus, in addition to the time spent on transcribing, 
eight copies have to be duplicated and sent to the depart- 
ments concerned. 

On an average installation, such as a telephone exchange, 
80-100 orders may have to be placed so that the saving 


two 








drawings. If the drawings are simple—for instance, if 
they merely show the relative position of apparatus on a 
mounting plate—they should be sketched on the stock list 
sheet. Otherwise, they should be drawn on separate sheets 
and not supplied to the clerical department. 

The stock list sheets—see Fig. 2—are supplied on 
tracing cloth already ruled up in a standard manner. 
The engineer, as he builds up the job, writes in the informa- 
tion with indian ink, on the left-hand side of the sheet. 
Each sub-assembly is clearly shown, and a separate line 
is used for each item. 

The “tracing stock list” is then sent to the clerical 
department, where the information required by the shops 
is completed. This usually consists of stating from what 
store the material is to be drawn, ordering any special 
material, and allotting order numbers, entering the date 
for which it is required and the quantity required. A 
column is also left for special remarks and for the dis- 
tribution. 

The necessary number of copies, as shown by the dis- 


SPEC. No. 


Production editing. 


tion required by the shops. Blue prints are then taken off 
this ‘“‘ secondary tracing,”’ and distributed in the usual 
manner. The original cannot be used by the clerical 
department, as the information is different every tim 
the apparatus is called for. For instance, the ord: number 
and delivery dates and quantities required are different: 
This information, however, can be written in a few 
minutes and the method is considerably quicker than 
having to rewrite the whole stock list every time thw 
apparatus is called for. 


PROCEDURE FOR SPECIAL MERCHANDISE. 


The engineer is chiefly concerned with the origination 
of drawings and stock lists for special merchandise, al! 
information for standard apparatus being already availab|: 
from the files. 

The stock lists are written on specially ruled traciny 
cloth similar to that used for standard apparatus (Fig. 2). 
The engineer has a choice in the size of the ruled tracings, 
and he selects that most suitable for the work in hand. 
For instance, if sketches are required, he chooses a tracing 
sheet with space for sketches. 

Special panels and other unit assemblies are numbered 
consecutively from Al to A100,000, regardless of the job 
for which they are required. By keeping 4 classified index, 2X, 
a large number of unit assemblies can thus be used over 
again for various installations; such assemblies then 
become standard apparatus. 

When a large number of units differ only in smal! 
details this system enables tracing copies to be made 
of the common parts and the engineer has only to fill 
in the special material on each unit. Thus considerable 
time is saved when twenty or more very similar units are 
required. 

The stock lists on completion by the engineer are sent 
to the clerical department and handled in the same way 
as standard apparatus. 


MeTHODS oF USING SPECIFICATIONS IN PRODUCTION 
DEPARTMENTS. 

If sufficient attention is paid to these details in the 
origination of specifications, they can be used throughout 
production, all transcribing of information being avoided. 

To use the specification stock list as a material issue 
list, it is only necessary to send the required number of 
copies to the various stockrooms affected. The store 
keeper then selects his material and passes the list to the 
shops, informing them that all the material is available. 

To use the stock list as issue and delivery tickets it is 
cut into strips by a multiple hand guillotine, each strip 
containing one item, complete with quantity and specifica 
tion No. These strips can either be used as they are or 
gummed to a larger piece of blank paper to make the 
ticket more substantial. Any number of copies can thus 
be supplied without clerical work. The method for shop 
orders has already been outlined. 

When any special materials have to be purchased a 
copy of the stock list is sent to the purchasing department, 
which then proceeds with the ordering. The order may 
thus be placed considerably earlier than if it is first neces 
sary to secure written instructions from the clerical 
department. 

In order that they may be used for recording the pro- 
gress of the work in the shops the stock lists are filed 
together with a special sheet, rujed to fit the ruling of the 
stock list—see Fig. 1. Columns are ruled on the special 
sheet for marking off deliveries and shipments ; thus the 
progress of the job is known at any time. Similarly, this 
sheet can be used for costing each item of a job. 

The stock list can, without modification, be used as a 
packing list, any packing information being entered in 
the “‘ remarks column ”’ or on the back of the sheet. 


CHANGES TO SPECIFICATIONS. 


This system ensures notification of any changes in 
design, quantity, &c., reaching the shops as soon as 
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tribution list, are then taken off the tracing and distributed. 
The shops regard, the receipt of the stock list as authority 
to start manufacturing, and as this sheet contains all the 
information they require, there are no delays due to wait- 
ing for information. 


PROCEDURE FOR STANDARD APPARATUS. 


The material required for an installation may be 


divided into two main 
(1) Standard apparatus, which is used repeatedly on 
different orders and for which specifications already exist. 
(2) Special merchandise built up for one particular 
installation only. 


The stock lists and drawings for standard apparatus are 
originally made on tracing cloth and filed away until 
they are required, When a standard apparatus is called 
for on an installation, the clerical department requisitions 
@ “secondary tracing” to be taken off the original. On 
this copy the clerical department completes the informa- 
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possible. ‘This is of considerable importance in large 
posse where the organisation is such that any changes 
made in design by the engineers take a considerable tune 
to reach the shops, manufacture on the old design—nv 
longer required ing in the interval. 

The distribution list at the right-hand bottom corner of 
each drawing and stock list—see Fig. 2—shows at a glance 
which departments are affected by the change. No index 
cards or files have to be referred to, and direct com- 
raunication between the engineer and shops is definitely 
established. 

Whenever changed copies are sent out the old copy 
should be returned in order to remove the possibility of the 
obsolete copy being accidentally used. 


INTRODUCING THE SYSTEM. 


The first essential in introducing the scheme is to 
familiarise the engineer with the requirements of pro- 
duction routine. Often engineers—particularly electrical 
engineers—are insufficiently conversant with the organisa- 
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tion and the machinery that has to be set in motion in a 
large factory before manufacture in the shops can actually 
begin ; existing stocks have to be ascertained, materials 
must be purchased, schedules showing intermediate 
delivery dates must be computed from the manufacturing 
period of each part, work must be allocated to the most 
suitable shops, the cost of each shop order must be kept 
accurately and checked against the wages bill, and reports 
must be made out to keep track of each job through the 
shops; finally, any material falluig behind schedule must 
be immediately brought to notice. 

The gare as of spevifications shov'd therefore in 
the first place be supervised by an executive ismiliar both 
with engineering and luction control practice. Some 
reorganisation of the clerical staff is also necessary. 

Once this method has been established no difficulty 
should be experienced in maintaining the form of the 
specifications. The more direct methods introduced by 
this system not only speed up the work, but also reduce 
errors and lower production control costs. 








New Engines for Paraffin Fuel. 





Av the invitation of Morris Motors, Ltd., of Cowley, 
Oxford, we visi the firm’s Engines Branch at 
Coventry last week, in order to inspect under construction 
and in test some new industrial and marine engines 





illustrated description of the 24-48 B.H.P. four-cylinder 
petrol engine and its governing mechanism, which 
appeared in our issue of September 8th, 1933. 

The largest engine of the new type is a similar model 
to that above-mentioned, with rated outputs of 20 to 
40 B.H.P. at 1000 and 2000 r.p.m. It has a bore of 
100 mm., or nearly 4in., with a stroke of 112 mm., or about 
4jin., and a cubic capacity of 3518 c.c., or 214-7 cubic 
inches. An engraving of the engine is reproduced in Fig. 1, 
which indicates its neat general design. The fly-wheel 
is totally enclosed with provision for a clutch if required, 
and the crank shaft is furnished with a coupling, while a 
2:1 reduction gear can be supplied if needed. Steel 
engine supports are provided at either end of the casing, 
and about crank shaft level there are arranged the various 
a..~iliaries, such as the governor and magneto, these, like the 
cam shaft, being roller-chain-driven. There are overhead 
belt drives for the separate water-circulating pump and 
the cooling fan. The engine is lubricated by a gear-type 
pump driven by helical gears from the cam shaft, which 
supplies oil to all the main and big-end bearings. The 
pump is drowned in a large ribbed aluminium sump, 
and the pump suction is surrounded by a gauze-type 
filter. There is, however, an external oil filter of the 
Vokes pattern, which can be cleaned while the engine is 
running. The valves and cylinder head design are 
standard, and without any alteration to the compression 
ratio already used for petrol fuel, a new vaporiser was 
fitted. The manifold of the vaporiser, below which is 
attached the special carburettor, is so designed that the 

















FIG. 1--20-40 


which have been specially designed to use vaporising 
oils of the paraffin type. It may be here recalled that 
the paraffin 11-18 B.H.P. Morris “ Navigator” was 
tirst exhibited at the 1933 Shipping Exhibition at Olympia. 
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FIG. 2—SECTION OF MARINE ENGINE 





In response to many users’ requests, the series has now 
been extended by adding other sizes. 

The main features of the new paraffin engines are, in 
general, similar to those of the firm’s petrol engines, 
and in this connection we may refer our readers to an 
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INDUSTRIAL ENGINE 


induction passages are surrounded and heated by the 
exhaust gas, which is given a spiral flow. 

The running of the engine on the test bed showed it 
to be smooth and quiet in operation, the general conditions 
approaching to those normal when using petrol fuel. 
After shutting down, there is sufficient heat retained in 
the thick vaporiser casting to ensure five to six starts 
without re-heating or misfiring. The fuel consumption 
on paraffin or vaporising oil is about 0-8 to 0-85 pint 
per B.H.P.-hour, according to speed. 

Among the smaller paraffin engines seen at Coventry 





is provided, and the designed outputs at 1000 and 
2000 r.p.m. are 5 and 10 B.H.P. The engine only differs 
from the standard ‘‘ Vedette”’ in its carhuration and 
cooling arrangements. In order to ensure complete 
vaporisation of the heavier oil, a slab form of vaporiser, 
which heats the induction passages by a uniform flow of 
exhaust gases, has been designed. A section through 
the vaporiser casting is reproduced in Fig. 2, and attention 
may be called to the ribbed members for heat-retaining 
purposes. The cylinder cooling water leaving the cylinder 
covers passes through a mixing cock, which will be seen 
at the left-hand end of the engine above the vaporiser 
casting, where it cools and silences the exhaust. 

There are two starting arrangements, one electric 
and one hand, and the controls, also the carburettor 
control lever, are neatly arranged at the fly-wheel end 
of the engine, all electrical and other instruments being 
mounted on an instrument board, which is not shown. 
Attention may be drawn to the reversing gear, which is 
of the one-lever type, and is built, we noted, under the 
“* Gleniffer ’ patents. Both the ahead and astern clutches 
are of the metal-to-metal cone type, with servo-actuating 
gear, which gives a positive drive in both directions. 
An emergency friction clutch to deal with conditions of 
abnormal] overload is provided. The gear has the advan- 
tage of being self-adjusting as regards wear, and it is 
self-locking in both the ahead and astern directions, and 
gives a clear neutral position without drag. A further 
advantage claimed for this gear is the 100 per cent. 
drive in the reverse direction. The gear is quite silent 
when running. Another feature of the marine engine 
is the special Lucas magneto, which is made with brass 
fittings, and is weather-protected. Auxiliaries include 
the starting motor and a 12-volt dynamo, while engine- 
driven circulating-water and bilge pumps can be fitted. 

While incorporating the main features of Morris standard 
practice, the industrial 5-10 B.H.P., four-cylinder engine 
has been carefully designed for its special work, and can 
be supplied either with or without a framework, a clutch, 
or a reduction gear. The separate chain drive for the 
cam shaft and the auxiliaries may be noted, while a new 
feature is the vernier coupling for the magneto, which 
is reached through a door in the chain drive cover. 

This engine has an oil sump of pressed steel, and is 
furnished with pressure feed lubrication to the big-ends 
and one main bearing. The main bearing at the fly-wheel 
end, and the cam shaft bearifigs, are splash-lubricated 
roller bearings. The lubricating oil pump at the bottom 
of the gear drive casing is easily accessible; four strong 
engine bearer brackets are supplied, and all engines are 
equipped with a lifting eye. The smaller engines we 
have described have a fuel consumption when running 
on vaporising oil of about 0-70 to 0-75 pints per B.H.P.- 
hour. The carburettors on all these paraffin engines 
are of a special bi-fuel design, with a two-way fuel tap, 
a flood chamber, and drain cock, with, in the case of 
governed engines, a simple hand-control device for setting 
the carburettor for starting up on petrol. When stopping. 
it is usual to go over to petrol some five minutes before 
closing down, so that float chamber is cleared of 
paraffin. In practice it has been found, however, that 
short stops of, say, up to five minutes, do not necessitate 
restarting on petrol, as, provided the vaporiser is not 

to cold air, it remains sufficiently heated to 
allow the engine to be restarted on paraffin fuel with ease. 








MOVING FORMS FOR CONCRETE 
CONSTRUCTION. 


Aw address which was delivered to the Reinforced Concrete 
Association during the winter by Mr. H. H. Broughton, on 
‘* Moving Forms for Concrete Construction,” has been published 
by the Association as its first technical paper. In it the author 
describes very fully the principles of the method, which has 
hitherto been used mainly for the construction of grain silos 
and similar buildings, showing how a shallow mould having the 
same plan as the proposed building is first made, and slowly 
moved vertieally upwards as the concrete is placed in it, until 
the required height is reached. 
. The author states that the substitution of “‘moving’’ for 
“fixed” shuttering becomes economical when the building is 
to be only, 30ft. high and each extra foot of height shows an 

















Fic. 3--5-102B.H.P. PARAFFIN MARINE AND INDUSTRIAL ENGINES 


we have chosen for illustration the * Vedette ’? marine 
engine, and another small industrial engine of similar 
power. The marine engine is illustrated by Fig. 2, which 
is a transverse section through the cylinder, while to 
the left of Fig. 3 a general view of the engine, complete 
with reverse gear, is given. It has four cylinders, with 
a bore of 57 mm., or about 2}in., and a stroke of 83 mm., 
or a little over 3}in., the cubic capacity being 847 c.c., 
or 51-69 cubic inches. A speed range of 300 to 3000 r.p.m. 





increased economy. in his concluding paragraph he suggests 
that. this method of construction lends itself to buildings of 
many kinds, such as offices and blocks of flats. It is certainly 
worthy of investigation by architects responsible for planning 
such buildings. Mr. Broughton dealt very fully with the subject 
in a paper read before the Institution of Mechanical Engineers 
in January 1933, and in a special article in our issue of 
February 10th, 1933. Copies of the paper may be obtained 
from the Reinforced Concrete Association, 20, Dartmouth- 
street, S.W.1, price 2s. 6d. 
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MFVHE first two giass bulb rectifier installations to be put 

_ into service for heavy duty railway traction at the 
Wickey Dale and Hill Side sub-stations on the Liverpool- 
Southport line of the London, Midland and Scottish Rail- 
way were described in our issue of July 28th, 1933. As 
mentioned at the time, similar plant has been adopted by 
the same railway company on the Manchester to Bury 
line, the first and only heavy duty line in the world to be 
entirely supplied through glass bulb rectifiers. There are 
two sub-stations, one near the Radcliffe railway station 
and the other in the neighbourhood of the Victoria Station, 
Manchester. Three-phase, 50-cycle current at a pressure 
of 11,000 volts is supplied by the Lancashire Electric 
Power Company through duplicate feeders to each of these 
sub-stations, in which it is converted by the rectifiers to 
D.C. at 1200 volts and is fed to the side contact conductor 
rail. The rectifiers and transformers are, however, 
designed so that, if necessary in the future, the D.C. 
pressure can be raised to 1500 volts. Each sub-station 
has a capacity of 3000 ampéres at 1200/1500 volts D.C., 
with overload capacities of 25 per cent. for two hours, 
twice full load for ten minutes, and three times full load 
peaks momentarily. The rectifier plant in both sub- 
stations is arranged in three 1000-ampére banks, each 
consisting of six bulb units fed by a 3/12-phase transformer. 
The rectifier banks at Radcliffe are shown in Fig. 1 and a 
general view of that station in Fig. 2, in which the switch- 
gear is to be seen on the left. ° 

One of the advantages claimed for the glass type of 
rectifier is exemplified by this arrangement. Actually 
each sub-station has eighteen units working in parallel, 
and although it may appear that this multiplication of 
units has an adverse effect on the plant efficiency, such is 
not the case, as the bulb losses are equal to the D.C. 
current multiplied by voltage drop across the are, irre- 
spective of the number of parallel paths the arc takes. The 
overall efficiencies at various loads are shown in the follow- 
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Fig. 6, the remote control transmitting panel at Radclitie 
in Fig. 5, and the receiving and controlling cubicle at 











of reliability are self-evident. The drawing Fig. 3 shows 
the space occupied by each 1009-ampére (1500-kW) 
bank, including its high-speed circuit breaker and gang- 
ways, the whole plant, apart from the outdoor transformer 
and E.H.T. switch, but including all auxiliaries, being 
arranged in an enclosure measuring 13ft. 6in. by 19ft. 
Incidentally, the rectifier banks of the same capacity 
could each have been made up of four larger bulbs, fitting 
the same size cubicle, an arrangement which would reduce 
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the floor space required by a 100U-ampére, 1200/1500 
bank, including the high-speed circuit breaker and gang- 
ways to 13ft. 6in. by 14ft. 6in. 

Owing to high working pressure, each bank of rectifiers 
is housed in a Jocked enclosure, the E.H.T. switch and 
high-speed circuit breaker being interlocked so that they 
must be tripped and the plant isolated before access can 
be gained to the plant. All the equipments are designed 
for 12-phase operation at 50 cycles and, as in the case of 
the rectifiers on the Liverpool-Southport line, which are 
fed with 25-cycle current, it has been found that filter 
circuits are unnecessary. 

The rectifier plant was made and installed by the 
Hewittic Electric Company, Ltd., of Hersham, Walton-on- 
Thames: the E.H.T. switchgear by Switchgear and | gear is of the metal-clad compound-filled type, designed 
Cowans: and the D.C. switchgear by Bertram Thomas. | for 11,000 volts. At each sub-station there is a five-panel 
Midworth repeater control gear supplied by Evershed | board comprising two incoming feeder panels and three 




















Fic. 5 TRANSMITTING CUBICLE 








ing table, in which the figures take into account all 








and Vignoles is used for the remote control of the Vietoria | rectifier control panels, the incoming duplicate feeders 























Fic. 1—RECTIFIER BANKS AT RADCLIFFE FIG. 2—GENERAL VIEW OF RADCLIFFE STATION 


auxiliaries. including cooling fan losses and ne occasional 
or permanent losses have to be added. 

Apart from the fact that the multiple construction does 
not add to the electrical losses, it is not detrimental to the 
space factor, while the advantages from the point of view 





sub-station at Manchester from the sub-station at Rad-| having balanced power protection, while each rectifier 
clifte. bank is provided with overload and earth leakage pro- 


The general arrangement of the bulb units is shown in | tection. 
Fig. 4, the D.C. track feeder breakers, remote control The bus-bars on each switchboard are divided by an 


receiving panel, and E.H.T. switchgear at Radcliffe in | oil-immersed section switch between the two incoming 
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FIGS. 3 AND 4--GENERAL ARRANGEMENTS OF RECTIFIERS 
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feeders, while a circuit for local lighting and auxiliaries is 
taken off the bus-bars through an oil-immersed switch 
fuse unit. Half of the switchboard, including the low- 
tension supplies to auxiliaries, can be shut down while 
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of the load on each of the rectifier banks at Victoria. 

The equipment of the two sub-stations was carried out 
to the specifications and under the supervision of Lt.-Col. 
Cortez Leigh, and the unfailing good service of the plant 





FiG. 6 -SWITCHGEAR AT RADCLIFFE 


the other half remains in service. Each outgoing feeder 
cireuit is protected by a 1500 traction type high-speed 
overload circuit breaker with isolating switches for 
isolating both from the feeder cable and from the bus-bars. 
The breakers, which are arranged both for electrical and 
manual operation, are fitted in cubicles with interlocks 
between the breakers, isolators, and cubicle doors, the 
same type of grid enclosure being employed as for the 
rectifier enclosures. From each rectifier bank the D.C. 
output is taken through a high-speed breaker with @ 
reverse-current trip mounted inside the rectifier bank 
enclosure. 

The remote control of the Victoria Station from Rad- 
cliffe provides for the operation of the E.H.T. feeder 
switches, three rectifier control E.H.T. switches, three 
rectifier D.C. breakers, three track feeder circuit breakers, 
and load indicators, the control being carried out by the 

















FiG. 7 RECEIVING AND CONTROLLING CUBICLE 


Midworth distant repeater system over four pilot wires 
between the two sub-stations. By means of the indicator 
on the transmitting panel at the Radcliffe sub-station the 
required operation at Victoria is first selected and the 
operation is then carried out by the appropriate press 
buttons. After every operation confirming signals show 
that the operation has been correctly performed. The 
position of all circuit breakers is indicated hy the sema- 
phore indicator, whilst, in the event of a circuit breaker 
tripping, three lamps on a mimic diagram serve to indi- 
cate which particular group of breakers contains the one 
that has opened. Indication is also given at Radcliffe 





during the past twelve months is a tribute to the courage 
and initiative shown by him and all concerned. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) ; 


BOTTLE AND CORK. 


Srr,—-Your editorial concerning the factors which 
influence men in seeking membership of the various 
technical bodies, although very interesting and appro- 
priate, has overlooked one not unimportant section of the 
engineering profession. I refer to that body of men who, 
like the writer, have passed the prescribed examinations 
of one or more of the aforementioned societies, but are 
unable to secure election to corporate membership because 
they are not holding sufficiently responsible positions. 
They are unable, therefore, to attend institution meetings 
except perhaps as visitors. In these circumstances, how- 
ever, a man feels-that he is an intruder. Many of these 
men are working for small firms, where the possibilities 
of promotion are exceedingly remote. They are unable to 
secure the ear of large employers, partly, perhaps, because 
of the lack of personal influence and partly because 
almost invariably a man who has held a similar post is 
required. Of course, one cannot blame employers for 
seeking what they consider to be the best man available 
for the job. Apropos of this, however, I would like to ask 
one question. How did the present régime of executives 
secure their first responsible posts ? 

I suppose the majority of us will continue to waste the 
best years of our lives knocking vainly at the sealed door 
of opportunity, and filling up application forms which will 
find their way to the inevitable waste paper basket. As 
an example of this, the writer has during the past few 
years made several hundreds of applications for posts, 
with the result that less than 1 per cent. have been acknow- 
ledged, and not one single interview has been granted. 
Finally, I would appeal to employers to give more of the 
younger men a chance to win their spurs. 

April 29th. A.M.I. Mrcu. E. 


Str,—It is indeed true that professional societies have 
changed their nature with their numbers. 

Forty-two years of continuous association with mecha- 
nical and electrical engineers leads me to the conclusion 
that the Councils of the great institutions nowadays value 
knowledge more than they appreciate wisdom. 

So far as I am aware, not being a member of any of the 
three institutions, their examination of applications for 
membership does not take personality into account. 

If the standard of membership is to be raised in the 
terms of the last paragraph of your leading article, then it 
would seem essential that every applicant for membership 
of the three leading institutions, should appear before the 
electoral body and should converse with them for a period 
of not less than fifteen minutes. Then, and only then, 
would they be able to form a useful opinion about the zeal 
fitness of candidates. 

April 28th. EPIMETHEDS. 


VIBRATION ON HIGH-SPEED BRITISH TRAINS. 


Srr,—I have collected evidence which proves that some 
people prefer to travel in our slow trains (when not pressed 
for time) to avoid the rolling and jolts they are subjected 















































































































to at high speeds. Without specifying the routes, those 
who travel by rail must be conversant with the systems 
and sections on which this occurs. It is not the fault of 
the permanent way. Next to Germany, ours is second to 
none ; the trouble lies in the suspension of the carriages. 
While our case-hardened railway engineers stick to the old- 
fashioned cambered longitudinal springs. which work 
against carriage movement, and induce bounce, rolling. 
and severe transverse shocks when crossing points at 
high speed, American and Continental railway engineers 
have adopted transverse springs, which are more scientific 
because they work in harmony with carriage movement, 
and when properly designed overcome bounce, rolling. 
and transverse shocks when crossing points. Now that our 
railway companies are trying to speed up their systems it 
will be necessary for them to adopt long uncambered 
transverse springs before higher speeds can be obtained 
in comfort, supplemented by roller bearings in engines as 
well as carriages, to avoid recent failures with plain 
bearings when high sustained speeds were attempted. 
London, May Ist. WituiaM CocHRANE 


STANDARDISATION IN INDIA. 


Sir,—I have received the following communique from 
the Council of the Institution of Engineers (India) with 
the request that it may be given as much publicity in 
this country as possible. 

“The attention of the Council of the Institution of 
Engineers (India) has been drawn to an article written 
in London and published in one of the Indian papers deal- 
ing with the subject of British Standard Specifications. 
The article deplores the absence in India of an Indian 
Standard Association. 

‘“* The Council desires to draw attention to the fact that 
ever since its inception in 1920 the Institution of Engi- 
neers (India) has been acting as the Indian Section of the 
British Standards Institution Committee which examines 
draft specifications, and after taking specialist advice, 
if necessary, reports to the British Standards Institution. 

“The observations and recommendations submitted 
by the Institution of Engineers (India) have invariably 
received the most careful consideration by the British 
Standards Institution, and many important provisions 
suggested by the Institution of Engineers (India) have been 
embodied in the final issue of the British Standards Insti- 
tution specifications.” 

GEORGE BRANSBY WILLIAMS, 
Representative Member of the Council 
of the Institution of Engineers 
(India) in England. 
London, 8.W.1. April 25th. 








Richard Trevithick. 


As recorded in our last issue, a bronze plaque celebrating 
the centenary of the death of Richard Trevithick, was 
unveiled by Mr. Oliver Stanley on Monday, April 23rd. 
It is erected on the wall of the engineering laboratory 
of University College, and faces Gower-street. It was 
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designed, modelled, and erected by Mr. L. S. Merrifield, 
and is shown above by the reproduction of a photograph 
of the plaster cast in the artist’s studio. The engine, in 
high relief, is ‘* Catch-me-who-Can,” which, in 1808, 
ran in a circular enclosure near the site of the College. 
The excellent head, an admirable portrait, is very 
reminiscent of that of the fine statue of Trevithick by 
the same artist which stands in Camborne. 
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SECTION AA. > 4 


Tre Encinecr* 


Railway Coach Woodworking 
Machine. 


We illustrate on this page and page 456 a machine 
which has recently been constructed by Thomas Robinson 
and Son, Ltd., Rochdale, for the Great Western Railway, 
for performing the numerous accurate operations which 
are necessary on railway coach bottom, sides and cant 
rails up to 60ft. long, with the minimum of handling and 
marking out. The outstanding feature of the machine is 
the method of bringing the several cutter heads up to the 
timber which is held stationary. 

As will be observed from the illustration, the machine 
has four movable headstocks—see above—each having 
a built-in motor suitably arranged to carry tools 
for performing the various operations. The headstocks 
are movable along two cast iron beds, which are supported 
and tied together at intervals by cast iron stands. The 
work is supported on adjustable cramp blocks mounted on 
a square slide which extends along the length of the front 
bed on its upper side. This arrangement ensures that the 
work is held perfectly straight and without twist, exactly 
as it is when bolted to the steel underframe of the carriage, 
and meyer gesom all machining operations can be per- 
formed with accuracy and ease. 

The gaining headstock, which cuts all the trenches 
for the vertical posts and the scarves for the joints, will 
trench down to a depth of 2}in. It is mounted on a saddle, 
which can be adjusted along a wide slide on the upper face 
of the rear bed by means of a 1 H.P. saversiite motor 
and reduction gear carried on the saddle and working 
through the medium of a rack and pinion. Hand adjust- 
ment 1s provided for the final setting. The head is moved 
transversely either by hand or power, and vertical move- 
ment is effected by means of a counterbalanced hand lever. 
The head is also designed to cant and is adjustable through 
the angle of cant by means of a hand wheel and screw. 
The motor is of 5 H.P., and its spindle is designed to carry 
a trenching cutter block at one end and a taper cutter 
block at the other end. 

The universal headstock, which performs the various 
rebating, recessing, chamfering, and boring opera- 
tions for the carriage doorways, partitions, &c., is also 
carried from and is adjustable along the slide of the rear bed 
in @ manner similar to that of the gaining headstock. The 
head has a transverse movement also by hand and power, 
and @ vertical movement by a counterbalanced hand 
lever, and is arranged to cant for boring at an angle. 
Further, the motor is a to carry tools at each end, 
and to swing completely over in order to bring either end 
into operation. The motor for this headstock is of 4 H.P., 
and runs at a speed of 3000 revolutions per minute. 

The horizontal hollow chisel mortising and boring 
headstock cuts holes up to jin. square, by means of 
a hollow chisel and bores up to jin. diameter. It is carried 
from and adjustable along a square slide on the front face 
of the front bed, the longitudinal movement being made 
by means of a hand wheel rack and pinion. -It can be 
adjusted vertically by a hand wheel and screw, and is 
fed to and from the timber by capstan handles and rack 
and pinion. The motor is of 3 H.P. mounted horizontally, 
and at right angles to the bed and runs at 3000 revolutions 
per minute. 

The horizontal chain 


mortising head, cuts mor- 


tises up to fin. wide, and has similar movements to those 
of the hollow chisel head. The cutter chain, bar, and 
sprocket are mounted on the top end of a 4 H.P. motor, 
which runs at 3000 revolutions per minute, and the chain 
stops automatically when withdrawn from the timber. A 
telescopic chain cutter guard and an exhaust fan are pro- 


PORTION OF COMPLETED SOLE-BAR 


to each head for the various movements. These stops are 
arranged in sets on the different sides of hexagonal bars 
which are made to rotate so that any set of stops can be 
brought into use. A further series of stops is also pro- 
vided for the longitudinal traverse of the several heads 
along the main bed. These stops consist of a series of flat 
stop bars carrying adjustable stops which can be set in any 
required position. 

The cramp blocks provided are of two types, one with 
top and side blocks, the top one being detachable if 
desired, and the other type with a G-shaped cramp, which 
is readily detachable when the cramp is to be used as a 
rest only. Each head has locking devices for all move- 
ments. 

The motors are all of the A.C. type, 400 volts, three- 
phase, 50 cycles, and the control gear is self-contained, 
the starters being mounted on the heads and operated 
from the front by push buttons conveniently placed 











UNIVERSAL HEADSTOCK 


on each headstock. The traverse motion and locking 
handles are controlled from a stand easily reached from the 
front of the machine, and they travel with the head. 
Electric current is supplied to the rear heads by means of 
cables kept in tension by spring-loaded drums, and to the 
front heads by a system of plugs and sockets. 








SIXTY YEARS AGO. 





THE second law of thermodynamics is enunciated in 
such a variety of ways that it is sometimes a little difficult 
to lay one’s finger on that form of statement which best 
suits a particular occasion. For our present purpose, 
however, we will take the second law as stating that it 
is impossible for a self-acting machine, unaided by any 
external agency, to convey heat from one body to another 
at a higher temperature. Mr. Spence, when he met a party 
of scientific men at Stafford House in 1874, by invitation 
of the Duke of Sutherland, was not concerned with the 
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what old-fashioned in his ideas about the nature of heat, 
and was firmly wedded to a belief in its material origin. 
His audience, or most of them, disagreed with him on 
that point, but, nevertheless, one and all seemed to be 
at a loss to account for the phenomenon which he demon- 
strated to them. He boiled water in a flask and turned 
the steam into an open glass tumbler containing a certain 
liquid—actually, a strong solution of caustic soda—having 
a boiling point considerably above that of water. In a 
few minutes the liquid apparently boiled. In other 
words, the steam raised the liquid to a temperature higher 
than its own. Mr. Spence suggested that the explanation 
of the phenomenon lay in the fact that the caustic soda 
had a greater affinity for water than for caloric, that the 
soda arrested the water of the stegm, and that the liberated 
caloric became free to raise the temperature of the 
surrounding liquid. The assembled philosophers found 
this theory distasteful in their ears, but they had no 
immediate alternative to it to offer. Poy returned a 
the meeting determined to repeat the experiment for 
ourselves pe more refined conditions. The results 
of our investigations were reported in a leading article 
in our issue of May Ist, 1874. For the solution we tried, 
in turn, caustic soda, common salt, and sulphuric acid. 
In each case we found that Mr. Spence’s result was 
repeated. We will give the results of our experiment 
with the caustic soda solution. This solution had a 
strength of 36 per cent. of alkali, and was found to have 
a boiling point of 239 deg. Fah. Before admitting steam 
from another vessel to this solution, we raised the tem- 
perature of the solution to 133 deg. On admitting the 
steam, the temperature of the solution rose rapidly to 
233 deg. As the experiment proteeded, the solution 
became diluted by the condensation of the steam admitted 
to it, and its boiling point fell. At the end of forty minutes, 
its temperature was down to 229 deg. The temperature 
of the steam driven off from the solution was also noted. 
It never rose above 209 deg. We found that during the 
experiment 1750 grains of water had been converted 
into steam in the first flask; that of this quantity 1330 
grains had been imparted to and retained by the alkaline 
solution, and that 420 grains had passed off from the 
second flask as free steam. It was not definitely stated, 
but it was clearly implied, that the steam supplied to the 
solution was at atmospheric pressure. We advanced an 
explanation of the phenomenon based on the value of 
the latent heat of steam, and the specific heat—0-931— 
of the soda solution. Fortunately for us, the times were 
not such as to require us to explain why it did not clash 
with the second law of thermodynamics. 








A Russtan Government order of considerable interest 
is on hand in Sheffield, says The Times Trade and Engi- 
neering Supplement. It is the construction of what is 
believed to be the world’s largest railway wagon. The 
wagon is of the well type and is 100ft. in length, weighs 
about 90 tons, and has a load capacity of 200 tons. - The 
steel framework is supported by two bogies at each end, 
each of six wheels, there being twenty-four wheels in all. 


A REQUIREMENT of the contract for the motors of the 
new rolling stock necessary for the Southern Railway’s 
further electrification is that they shall be interchangeable 
with the motors on the existing vehicles. The latter were 
provided by the Metropolitan-Vickers concern, but the 
new coaches are being built by the English Electric Com- 
pany. At a meeting of the latter company on April 24th 
its chairman announced that an agreement between the 
two firms will allow for the required interchangeability, 
and he expressed the opinion that the development of 
co-operation on those lines would do much to encourage 
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second law of thermodynamics. He was, in fact, some- 
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Railway and Road Matters. 





The position of “ District Engineer, Derby, South,” 
L.M.S. Railway, vacant by the death of Mr. F. H. Frere, 
has been filled by the promotion to that position of Mr. 
H. B. Everard, his assistant. 

In the marked crossing places for pedestrians that the 
Westminster City Council proposes to provide at fifty-nine 
places an effort is to be made to apply the “ keep to the 
left” rule of the road instead of the ‘* keep to the right ”’ 
of the pavement. 

Tue driving of heavy road locomotives through certain 
streets in the City of London between 9 a.m. and 7 p.m. 
is about to be prohibited under an Order of the Minister 
of Transport. Total prohibition at all hours will also be 
applied to certain other streets in the City. 

THE new railway line joining Bologna and Florence has 
been opened, It is 61 miles long, or 21 miles less than the 
present line, and is electrified by the continuous-eurrent 
system at 3000 volts. The outstanding feature of the line 
is the Apennine Tunnel, which is 11 miles 882 yards long, 
making it the longest in the world with a double track. 


THERE is a probability of the Great Orme Tramway 
being reopened, possibly for Whitsuntide. It had to be 
closed as @ consequence of a fatal accident in August, 
1932, which led to the braking arrangements being con- 
demned by the late Colonel Anderson, of the Ministry of 
Transport. Civil proceedings by injured passengers added 
to the troubles of the tramway company, which eventually 
went into liquidation. A new brake has, it is said, been 
introduced, which‘awaits the approval of Colonel Trench, 
who has been appointed by the Ministry to inspect it. 

It always has been an advantage to the lar passenger 
on the former Metropolitan District Railway that he 
could at once distinguish the inner circle trains by the 
coaches having the all-brown livery of the Metropolitan 
Railway. That is being changed, under the new owner- 
ship of the London Passenger Transport Board, and the 
coaches, numbering ninety, are to have the red and cream 
of the cars on the tubes, The inner circle trains are, how- 
ever, to have the word “ Circle ’’ prominently displayed 
on the front of the train and on the sides of each coach. 

THE total length of the Grossglockner-Greater Alps road 
is 48 kiloms., of which 30-7 kiloms. have been completed. 
The summit length, which was commenced in the summer 
of 1933 and is expected to be opened to traffic in the 
autumn of 1935, includes two tunnels through the Mitter- 
térl and Hochtor. These tunnels are 100 m. and 300 m. 
long respectively, are 7-5 m. in diameter, and have a 
height of 4-8m. above the centre of the carriageway. 
The carriageway through the tunnels is of concrete and 
is 5-4m. wide. On each side, protected by iron railings, 
is an 85 cm. footway. 

Tri-BoROUGH Bridge, New York, gives access from the 
boroughs of Manhattan and Bronx, through the thickly 
populated Queensborough, to the coastal resorts of Long 
(sland. At one point on the route it is to con- 
struct a plaza, or distribution station, which will ultimately 
accommodate sixteen lanes of traffic, eight in each direc- 
tion, half of which will be carried by an upper deck. A 
standard clearance of 14ft. between bridge soffits and 
carriageway crowns has been adopted, but this has been 
reduced to 12ft. in the case of the plaza upper deck 
approach, as all lorries will be confined to the lower deck. 
Gradients have been limited to 4 per cent. 

Ir may be remembered that the granting by the Great 
Western Railway of a ‘‘ flat rate ’ to certain traders, which 
was to apply to all the firm’s traffic, regardless of the 
distance it had to be carried, was taken by other traders 
interested to the Railway Rates Tribunal and was there 
declared to be contrary to the law. The Ministry of Trans- 
port, being satisfied that a flat rate would be beneficial to 
the trader and the railways, obtained sanction, by Section 
37 of the Road and Rail Traffic Act of last year, for flat 
rates to be introduced, subject to their approval by the 
Tribunal. A condition that the railway companies were 
allowed to make was that all the traffic to which the rate 
applied was to be sent by rail. On March 23rd judgment 
was given in favour of the railways concerned for the 
first list, whieh numbered thirty-six applications. Then, 
on April piv er: «9 ao relating to F. W. Woolworth 
and Co, was deci in favour of the applicants. From 
the judgment we learn that the firm’ has 513 stores, for 
which materials are purchased from 2000 suppliers, who 
send out, in the aggregate, 8000 consignments a day, of 
which about 90 per cent. weigh 3 cwt. or less. The railway 
rate is based on the purchase price, it having been found 
that, in 1932, the railway charges were equal to 4-32 per 
cent. of the purchase price. An abatement of one-eighth 
was made and the lay charge is to be 3} per cent. of 
the total purchase price. 

For the eight years 1922-29 the average number of 
Ministry of rt inquiries into train accidents was 
twenty-two a year; in 1930 the number was thirteen, in 
1931 it was fifteen, and in 1932 the number was eight. Last 
year the figure rose to seventeen, which was made up of 
ten collisions in which passenger trains were concerned, 
three collisions between goods trains, and a case where a 
passenger train ran into a road motor vehicle on a public 
road level crossing on a light railway, where, under the 
Light Railways Act, there were no gates. Two buffer 
stop collisions were investigated, and, of the two remaining 
cases, one was the derailment at Raynes Park of a passenger 
train, into the derailed vehicles of which another passenger 
train ran and five passe were killed. The other 
remaining case was the landslide near Fairbourne, which 
swept the engine of a passenger train off the line, down an 
embankment, and on to the seashore. Two servants were 
killed in the last-named accident ; two were also killed 
in each of two of the goods train collisions, and one in 
each of three passenger train collisions. One fatal 
passenger train accident was not inquired into. That 
happened on September 30th at Glengarnock, on the 
Ardrossan line, when a woman was killed by an iron bar 
projecting from a passing goods train. The only other 

fatal passenger train accident of the present century that 
was not inquired into was when, on October 10th, 1920, a 
passenger was killed in a buffer stop collision at Firsby, 
treat Northern Railway. 



























































































































THE ENGINEER 


Notes and Memoranda. 





AccorDING to a U.S. patent, the expansion of slag on 
freezing in cracks in furnace bottoms, and the resultant 
damage to these bottoms, can be prevented by adding 
0-5 to 5 per cent, borax glass to the slag in the furnace. 


THE strength of an unhammered copper weld, even 
with the best workmanship and materials, will not exceed 
50 to 60 per cent. of that of the unwelded metal, but, 
according to Mr. P. Tree in the Machinist, by proper and 
skilful hammering this value can be raised to 90 per cent. 


A SIMPLE method for estimating chromium in vanadium 
and molybdenum steels is given in a recent issue of 
Mitteilungen der Forschungs-Anstalt des Gutehoffnungshiitte- 
Konzern. The sample is dissolved in nitric acid and 
oxidised with potassium chlorate, treated with lead acetate 
which precipitates lead chromate and lead molybdate, 
vanadic acid remaining in solution. The chromium is 
then estimated with iodine. 

A PAPER on the bottom bearings of electricity meters 
by Mr. G. F. Shotter before the Institution of i 
Engineers outlines the results..obtained over a period 
of ten years with oiled sapphire-steel bearings on a single 
type of meter used by a large supply undertaking, and 
describes tests carried out on new and worn pivots and 
jewels with various lubricants and abrasives. results 
indicate that oil greatly increases the life of a bearing, 
but that, even when oiled or greasy jewels are used, the 
presence of rust or débris is the major cause of wear and 
consequent errors in the reading of the meter. 

AccorDING to Mr. Raymond R. Rogers, in a paper read 
before the Electrochemical Society, New York, high- 
speed steel parts are anodically treated at 2-7 amp. /dm.? 
in an alkaline bath containing 115 g./L. NaOH plus 
15 g./L. citrie acid. When the gas evolution is entirely 
uniform, the pickling has been completed. The parts 
are then washed and dipped for an instant into a hydro- 
chloric acid solution. The alkaline anodic treatment 
causes tungsten to go into solution with comparative 
ease, whereas in the older hydrofluoric acid dip, the inter- 
action with tungsten compounds was unsatisfactory. 

In @ recent paper on coal utilisation given before the 
Royal Society of Arts, Mr. W. R. Gordon pointed out that 
in 1913 it took 2-06 tons of coal to produce a ton of 
pig iron. In 1932 the corresponding figure was 1-82 
tons. Fuel oil directly di coal to the extent of 
1} tons of coal to 1 ton of oil, and the increase im the 
retained imports of fuel oil into Great Britain increased 
between 1913 and 1933 by over 470 million , Or 
by 503 per cent. With regard to i fuel, the 
author said that the annual consumption of powdered 
fuel in different countries was estimated as follows :— 
U.S.A., 40,000,000 tons; Germany, 6,000,000 tons ; 
Japan, 4,000,000 tons ; Great Britain, 3,600,000 tons. 


AppREsstnc the Society of Chemical Industry on 
“Recent Developments in the Field of Petroleum,” 
Dr. A. E. Dunstan said that we might expect to see 
spectacular progress. throughout the world by oil-fuel 
engines’ in the near future. The spark ignition engine 
would only survive when higher efficiency was provided, 
and, therefore, superlatively higher anti-knock spirit 
was forthcoming. He anticipated. that development 
of road traction would be in the direction of petrol engines 
of smaller and smaller horse-power,-while heavy vehicles 
would be engined by the -compression-ignition motor. 
The compression-ignition engine was na in favour 
for all civil aviation purposes, due to its practical immunity 
from fire. On the other hand, fighting: machines mi 
for many years be fuelled with ultra-high octane rating 
spirit. 

Tue practice of heating frozen pipes by passing an 
electric current through them is not new, but last winter’s 
severity brought the advantages of this thawing method 
into prominence in the United States, particularly when 
the frozen pipes were underground or otherwise inaccessible. 
Are-welding generators, because of their special electrical 
characteristics, are extremely well suited to the work. 
High currents are required at relatively low voltage, and 
load resistance (length of pipe in the circuit) varies 
widely from job to job. For instance, says the Electrical 
Review, it has been the experience of some users that 
250 ampéres will thaw a jin. pipe 300ft. long in from 
three to ten minutes, and, again, that a 3in. pipe 100ft. 
long will take nearly an hour to thaw with current in the 
neighbourhood of 500 ampéres. The voltages involved 
vary usually between 10 and 50 V. 

WHEN replacing boiler tubes considerable difficulty is 
often found in lining up the new tube with the hole in 
the baffle wall or tube plate. With the heavy tubes 
used in high-pressure boilers, there is considerable weight 
to support. Much time is taken Senge end of the 
tube started through the first le. is job can be 
simplified, says Mr. C. A. Armstrong, in Power, if, after 
the new tube is pushed through the header about halfway 
to the first battle, @ steel bar about fin. in diameter and 
5ft. or 6ft. longer than the tube is passed thro the 
inside of it. A man inside the furnace can [sg 6 bar 
through the baffle hole with Raper csypniin, ittle trouble. 
This bar will support the tube, which can be moved along 
the bar to the baffle. With the bar as a guide the job of 
getting the tube through the baffle will be considerabl: 
simplified, time saved, and breaking of brickwork mr 5 


THE construction of a pre-stressed conorete tank is 
described as follows in the Scientific American :—It was 
built by pouring concrete within forms in which asphalt- 
coated stressing rods were suspended. After the concrete 
had set, compression was applied to the wall by tightening 
nuts on the ends of the rods. The next operation was 
to tighten continuous hoops around the tank to the 
desired stress. The tank was then finished by applying 
&@ coat- of unstressed concrete outside the hoops. The 
bottoms are made with radial reinforcing and linings, 
and generally of acid-proof stoneware. Dome covers 
are built on a beam principle and attached to the body 
by the stressing rods. Similar tanks have been used for 
boiling tanks in the pulp and paper industry. At lower 
temperatures they are suitable for pressures as high as 
5 lb. per square inch in @ 30ft. diameter tank. Water 





tanks as large as 120ft. in diameter have been built. 








Miscellanea. 





THE Baroda State Government has sanctioned an 
electrification scheme for Petlad. 


Ir is said that an underground deposit of free sulphur 
has been discovered near Chatham, Ontario. 


A sTEAM power station of 100,000 kW is to be erected 
by the Tokyo Electric Light Company, at a cost of 
10,000,000 yen. 

Contracts to the value of nearly £40,000 have been 
awarded to British steel firms by the South African Rail- 
ways and Harbours Administration, according to Modern 
Transport. 


THE addition of a 13,700 horse-power Sulzer-Diesel 
engine to the equipment of the power station in the 
French concession at Shanghai has brought the capacity 
of the plant up to 51,200 horse-power. 

THe annual report of the I.G. Farbenindustrie A.G. 
reveals that the hydrogenation plant at Leuna, where 
bituminous coal is treated for the production of lubricating 
oils and other materials is to be considerably increased. 


THe production of tin-plate in the United States 
during 1933 amounted to 1,673,962 tons, and was the 
highest since the 1929 output of 1,800,007 tons. It 
represents a large increase over the figure of 984,050 tons 
for 1932. 


LarGe beds of brown coal are reported to have been 
recently discovered in the northern part of the Ural 
mountain range. In addition to coal, a geological expedi- 
tion has also discovered manganese, gold, and other 
precious metals. 


Tue plant of British Copper Refiners, a subsidiary 
of the British Insulated Cables Company, at Prescot, 
which is already producing 1000 tons of copper bars a 
week, made from Rhodesian ore, is to be extended to 
double the output. 


Tue total production of steel in U.S.8.R. during the 
first quarter of the current year was 2,119,600 metric 
tons, while for the whole of 1933 the output was 6,847,000 
metric tons. The average daily output has been con- 
stantly growing during the current year. 

Ir is reported that the works for saving the Hardinge 
Bridge across the Ganges from being washed away by 
the next annual flood are practically complete. They have 
cost some £750,000, and given occupation to 11,000 men 
for four months. The flood may be expected at the end 
of May. 

THE locomotive shops at Hankow, Changhsintien and 
Chengchow, on the Pekin-Hankow Railway, are to be 
overhauled and reconditioned at a cost of about £250,000, 
and a further sum of £350,000 is to be spent in bridge 
repairs and sleeper renewals on the Chengchow-Hankow 
sector of the railway. 


THe New Zealand Government proposes to spend 
£2,875,000 on public works during the current financial 
Meets rt, including railways, roads, bridges, and 
care, will absorb over £1,000,000; hydro-electric 
power, £675,000; public buildings, £196,100; land 
development, £954,000. 

Tue Assistant Postmaster-General states that about 
90 per cent. of the total wire mileage of the telegraph and 
telephone services in this country is already in under- 
ground cables. It is necessary, in many cases, to retain 
poles and wires for local services, as the cost of providing 
such services entirely by underground plant would be 
prohibitive. 

Tue British submarine “ Salmon ” was launched from 
the Birkenhead yard of Cammell, Laird and Co. on 
Monday. She is 193ft. long, of 1000 tons displacement, 
and will have a speed of 14 knots. On the same day the 
French submarine “ ta *’ was launched at Cherbourg. 
She has a speed of 11 knots, submerged, and will be able 
to remain at sea for thirty days without refuelling. 

Ir is understood, says Indian Engineering, that an 
agreement will be signed shortly between the Government 
of Madras and the Cochin Durbar regarding the supply of 
electricity from Pykara to Cochin State. The laying of 
transmission lines from Pykara to several centres in 
Cochin is nearing completion. The minimum annual 
revenue expected from this extension is about Rs. 3,00,000. 


WE are informed by the firm of Thos. W. Ward, Ltd., 
Sheffield, which dismantled the wreck of the “ R101” at 
Beauvais, that only a small quantity—less than 5 per cent. 
—of the material was sold, by permission of the authorities, 
to Germany. They cannot understand how the story 
originated that the new Zeppelin has in her construction a 
considerable quantity of the framework of the ill-fated 
British airship. 

Tue International Aeronautical Federation has con- 
firmed as a new world height record for aircraft Com- 
mandatore Renato Donati’s flight of April 11th, 1934, when 
he reached an altitude of 14,433 m. (47,350ft.), with a 
standard “ Bristol’? Pegasus supercharged engine fitted 
in a Caproni biplane. In mber, 1932, it will be 
recalled, Flight-Lieutenant Uwins established a record of 
13,404 m. (43,976ft.) with a “ Bristol” Pegasus engine in 
a Vickers biplane. 


We quote the following paragraph from Canada, as 
indicative of the present conditions in that country :— 
“The Calgary Herald is strongly the need in 
Alberta of the establishment of more industries, and its 
arguments equally hold good for the other Prairie Pro- 
vinces. Our contemporary maintains that the time has 
eome in Canada when industry should be more decen- 
tralised and the Prairie Provinces enabled to establish a 
better balance in their industrial and agricultural life. 
Undoubtedly many classes of manufactured goods could 
be satisfactorily made in Alberta to the great advantage 
of the Province. The woollen industry is one specially 
selected by the Herald, as so much fine wool is raised in 
Alberta. Our contemporary points out that since mecha- 
nisation has greatly reduced the amount of labour on 
farms, it is only through the establishment of industries 
that the inhabitants of the Prairie Provinces can be 
assured of work and wages.” 
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THE SIZE OF FIRMS AND POWER 
CONSUMPTION. 


From time to time discussions arise as to the 
most economical size of manufacturing firms. They 
are never conclusive, and have little or no weight 
in the causes which settle the actual numbers of 
handsemployed. Firms grow by natural accretions 
in harmony with sales, and they diminish in like 
manner. It is improbable that successful com- 
panies ever ask themselves if they have reached, 
as far as numbers are concerned, the point at which 
the greatest value of output per person is attained. 
They have no hesitation in going beyond the 
optimum if a reasonable profit is to be made by 
so doing. The highest economy of production is 
not so important as increased gains. The addition 
of an extra shop or two with a few hundred men 
may diminish the output per person, but at the 
same time by augmenting the turnover may 
increase the total profits. For the opposite reason 
a factory which has already fallen below the 
optimum size cannot recover that size because 
it lacks orders and has therefore to fall to a capacity 
which is strictly speaking uneconomical. Hence, as 
we have suggested, the deliberate establishment 
of a factory at a given size, shown by data to be 
the most economical, is so rare as to be almost 
unknown. But whilst a study of the data is not 
likely to have any material effect—unless the 
principles of scientific organisation override the 
desire to make more money at any cost—it is, as 
shown by periodical debates, of constant interest. 
We therefore turn to a series of tables presented in 
the Final Report on the Fourth Census of Pro- 
duction (1930), which has just been published. 

This Report deals with the Iron and Steel Trades, 
the Engineering, Shipbuilding and Vehicle Trades, 
and the Non-ferrous Metal Trades, and each of 
these main sections is divided into minor sections. 
It includes a number of tables which show the 
Average Number of Persons Employed and the 
Net Output per Person Employed in Pounds 
Sterling. They show also the Cost of Materials 
Used. Since the net output per person expressed 
in money may be misleading as between industries, 
and even within industries—for the selling price is 
not constant—the figures for the Cost of Material 
are useful as a partial corrective, if we may suppose 
that all firms pay substantially the same for their 


_| given out ” 





raw materials. But with such hesitation as must be 
felt on this account the figures within a given 
industry may, presumably, be regarded as giving 
some sort of indication of the order of the optimum 
size, if not its actual dimensions. Let us see, there- 
fore, what conclusions can be drawn from the figures. 
The net output is defined as “the figure which 
results from deducting the aggregate cost of 
materials used ’’ and the amount paid for ‘‘ work 
from the value of the gross output. 
In the iron and steel trades as a whole the lowest 
output was attained by the small firms—that is, 
those employing between 11 and 24 hands—but the 
highest output went to the firms of medium size— 
between 400 and 500 persons—and the big firms 
had outputs per person not very much greater than 
those of smallish companies. But there are curious 
variations which certainly merit closer investiga- 
tion. Thus, in blast-furnace practice the biggest 
output per person fell to a very small group of firms 
employing between 25 and 50 men, but taken in 
more representative groups the largest firms were 
materially better than all other sizes. The relative 
figures for this item are £389. and £324. In smelting 
and rolling the smallest firms of all were a long 
way the best, probably because they dealt with 
expensive materials or rolled costly sections. In 
foundries the medium size was a little bit better 
than the largest, but in hardware and hollow- 
ware a size between 400 and 500 was distinctly 
the best. In the manufacture of chains, nails, 
screws, &c., the best record was made by firms 
employing between 300 and 400 hands, and the 
worst—a curious fact—by the largest firms, those 
employing 400 persons or more; the relative 
figures are worth noting—they are 192 and 155. 
In the tube trade the largest firms were the best, 
but not greatly better than those of moderate size. 
In wire the 300 to 400 size is far better than the 
500 and over: 235 to 163. In the tool and imple- 
ment trade, treating the matter generally, the big 
firms are far below the medium, the record 186 
being attained between 300 and 400 and any size 
being better than “400 and over,” which comes 
down to no more than 150. In the engineering, 
shipbuilding, and vehicle trades about one-third 
of the total number of persons employed by all the 
firms in the group is engaged in establishments 
employing 1500 or more persons, and the firms of 
medium size, 400 to 500, have a net output less 
than one-tenth of that of the big companies. Yet 
we find that in mechanical engineering the record— 
223—is held by the 1000 to 1500 size, that the 400 to 
500 size has a figure of 217, and that the largest size 
drops to 198. In electrical engineering the biggest 
firms have the best record, but in shipbuilding the 
200 to 300 firms win handsomely with 246, as 
against 210 for the largest—probably because 
some of them are engaged in expensive and 
luxury building. Inthe motor industry it is hardly 
necessary to say that the biggest firms make the 
best show, but there is not much to choose as 
between 100 and 1000 employees. In aircraft 
production the number of returns is so small that 
it is not safe to draw deductions, but it may be 
recorded that five firms with between 25 and 50 
employees head the list with a net output per 
person employed of 321, whilst the best that the 
bigger firms can do is 283. Finally we note that 
in the non-ferrous trades, taken generally, the 
biggest firms, although small in number—there are 
only five employing more than 1000 hands—have 
the best output by far. As a matter of interest we 
tabulate the best, the worst, and the intermediate 
outputs per person for the trades mentioned. The 
first figure in each case is the highest number in 
the group and the second the value of the output 
aor pera i in pane — 








Best. Inter- 
| mediate. 

Blast-furnaces .. .| 100/314 | 500/206 | 400/160* 
Smelting and rolling 25/235 | 500/201 Over 1000/182 
Foundries 500/206 | 750/203 25/167 
Hardware 500/225 | 300/193 750/159 
Chains, nails, &c. . 400/192 | 300/189 Over 400/155 
Wire ce tta 400/235 300/203 Over 500/163 
Tools and imple | 

ments . j 400/186 | 300/170 Over 400/150 
Mechanical 3 1500/223 | 500/217 Over 1500/198 
Electrical 4a -| Over 1500/246 | 1000/237 500/186 
Shipbuilding .. ‘ 300/246 | 750/217 25/170 
Motor cars -| Over arr | | 400/221 | 25/188 





% On a larger grouping. 


Whilst it is obvious that these returns, subject 
as they are to a variety of conditions which cannot 
be presented, and could not be formulated with 
certainty, it is perhaps significant that there is 
a fair measure of constancy in the net value of 
output per worker in all comparable industries. 





anised industries, the manufacture of motor cars 
and the electrical trades. Here we find that, 
dividing the gross output in thousands of pounds 
sterling by the average number of persons employed 
the figures are £234 in electrical engineering and 
£222 in the motor and cycle industry ; in mech- 
anical engineering as a whole the figure is 204, and 
in shipbuilding 210. Taking the engineering. 
shipbuilding, and vehicle trades together, we find 
that the value of the output per person employed, 
irrespective of the size of the firm, is £215. In 
the iron and steel trades as a whole the output is 
materially lower, only £186, but in gold and silver 
refining it goes up to the very high figure of £489. 
though in the plate and jewellery trade it falls to 
£181. 

Whilst, as we have said, it would be unwise to 
make close deductions from these records, one or 
two facts cannot fail to be observed. The first is 
that in the first column the largest firms appear 
only twice, whilst in the last they appear five 
times. It will be observed also that with a few 
exceptions smaller firms are better than larger. 
even where both are of moderate size. These facts 
would appear to support the contention, not 
infrequently advanced, that the most efficient 
factory is one of about 500 hands, because that 
is the maximum number which one man can 
manage, but the examples of the electrical and 
motor car trades weigh heavily in the balance 
against a generalisation to that effect. Another 
point that is particularly worthy of observation is 
the magnitude of the variations of output even 
amongst firms not very different in size, which is 
shown more clearly by the detailed tables 
given in the Report than by the summaries 
we have presented. Note, for example, that 
in mechanical engineering firms, up to 1500 
hands, are the best and over 1500 the worst. 
This may be quite explainable, but on the face 
of it it does seem to indicate that there is not 
always that detailed scheduling and examination 
of departmental costs—as carried out, to take 
but a single example, with such thoroughness 
by Sir Reginald Townsend at Woolwich Arsenal— 
as there ought to be. We may add that the. value 
of the Census returns, when they are next made, 
would be greatly increased if some method of 
showing the percentage of profits made by firms of 
various sizes could be included. 

Let us turn, in conclusion, to another aspect of 
the Census returns which has always provoked 
discussion and invited comparisons between the 
practice in this country and in the United States. 
We refer to the amount of mechanical power 
employed in the various engineering industries. 
The numerous tables presented in the Report 
provide us with a quantity of figures, from which 
we extract but a few which seem to be significant. 
Thus it is clear that for the driving of factories 
the reciprocating steam engine is being displaced 
by the turbine, and that more electricity is being 
purchased from “ undertakers.”’ In the engineer- 
ing, shipbuilding, and vehicle trades as a whole the 
capacity of prime movers in factories was in round 
numbers 345,000 H.P. in 1924 and 295,000 in 1930. 
The capacity in kilowatts of works plant ordinarily 
in use increased but slightly—from 145,000 to 
148,000—and the horse-power of motors from 
271,000 to 298,000. The horse-power of motors 
driven by electricity generated in the works rose. 
between 1924 and 1930, from 271,000 to 298,000, 
but the electricity purchased for motors increased 
from 1,033,000 H.P. to 1,477,000 H.P. In the 
electrical industries, the horse-power of prime 
movers ordinarily in use in factories fell from 
36,750 in 1924 to 21,000 in 1930; the power of 
electric generators in works declined from nearly 
24,000 kW to a little over 13,000 kW, and the 
horse-power of motors driven by purchased elec- 
tricity rose from 101,000 in 1924 to 202,700 in 1930. 
In the motor and cycle industries the changes in 
the given period were almost negligible, except 
in the purchase of electricity, which, given as 
H.P. of motors, rose from 113,300 in 1924 to nearly 
195,400 in 1930. A more correct idea of the rate 
of increase of power is obtained if it is presented 
as the power provided per person employed, but 
the actual figure for the combined engineering, 
shipbuilding, and: vehicle trade did not vary by 
enough to influence the gross figures materially, 
the average employment in the two years being 
985,578 for 1924 and 1,074,749 for 1930. We may 
compare with these the total capacity of prime 
movers and of electric motors driven by purchased 
electricity, which was available in the named 
industries in the United Kingdom. In 1924 the 
figure was 1,725,100 H.P. and in 1930 2,025,100 


We may take, as an example, two highly mech-| H.P 
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The Progress of Automobile Engineering. 


By Str HENRY FOWLER, K.B.E., D.Sc. 


THE automobile industry is the fifth in point of 

size in this country. In 1928 the steel used for 
automobile production in the United States of America 
exceeded 6,000,000 tons, or 18 per cent. of the whole 
production in the country. Much of it was alloy or 
special steel, and the total was considerably higher 
than that used on the whole of the railways. The 
industry is one of the greatest consumers of rubber, 
cotton, and light alloys, whilst many scientists are 
employed in working out the problem confronting it 
in the production and utilisation of its fuel, and 
engineers in overcoming practical engineering pro- 
blems in the mechanism used. 

* * * 

The first vehicle was that of Cugnot, and was built 
in 1769, and it, or another built at practically the 
same time, is in Paris. It is heavy and was slow, and 
would run only a very short way without attention. 
The second vehicle was built by William Murdoch, 
the craftsman and inventor who worked for Matthew 
Boulton and James Watt. The one at present in 
existence was probably the second of three which 
appear to have been built, and was probably made in 
1786 whilst Murdoch was in Cornwall. It is known 
to have been run on the roads there, and although so 
small (it is only lft. 6in. long), to have been so fast 
that Murdoch could not keep up with it. I am glad 
to say that this vehicle has recently been presented 
by the Birmingham Chamber of Commerce to the 
Municipal Museum in Birmingham. Both these 
vehicles were propelled by steam. 

* * * 


The first practical automobile may be said to have 
been the steam omnibus produced by Richard Trevi- 
thick in 1802. Certain writers have said that the 
work of Murdoch led to no practical results, but one 
cannot forget that in 1786, when Trevithick was 
seventeen years of age, Murdoch was engaged on the 
engines of mines of which Trevithick’s father was 
manager. Trevithick met with many difficulties and 
troubles, although, considering the facilities for 
machining and the knowledge of metals at the time, 
he achieved considerable success. Probably because 
of the state of the roads, however, after having 
carried passengers in an omnibus in London, he 
turned his attention to transport on rails. It is 
interesting to note the influence the road question 
had on transport at this time, as it had done 1400 
or so years before. 

* * ok 

Progress was slow, however, although between 
1823 and 1840 there were very many patents taken 
out for vehicles to be propelled by steam engines on 
the common roads. One well-known engineer has 
said that it would be difficult now to patent any steam 
engine detail for road service, owing to the matters 
covered by these patents. Much work was done in 
this country, very considerable success being achieved 
by steam coaches during the years mentioned, and 
the names of Hancock, Gurney, Dance, Gibbs, Hills, 
&c., will always be associated with ingenious arrange- 
ments made to overcome many difficulties. 
details then invented, some have survived—for 
example, the chain drive and differential gear of 
F. Hills, and the radial action all-wheel steering gear 
of Joseph Gibbs. 

* * * 

Many coaches were built and performed public 
service for a time, but the antagonism of existing 
road services, the prohibitive road tolls, and the 
improvement of the newly arrived railroad led to 
their gradual abandonment. The sympathetic find- 
ings of a Special Committee of the House of Commons 
in 1831 were not acted upon, and these steam coaches, 
some employing steam pressure up to 200lb. per 
square inch generated in ingenious boilers, gradually 
disappeared from the road. They were probably 
noisy, uncomfortable and dirty, but for ingenuity 
and resource they form a tribute to the British engi- 
neer of the time that we should not allow to be 
forgotten. 

* * * 

One regrets that it was at the time when Daimler 
engines became available that our engineers were 
debarred by our legislative restrictions from taking 
part in the early development of the motor vehicle, 
which now plays such an important part.’ The out- 
standing personality was Monsieur Levassor, of 
Messrs. Panhard and Levassor, who had purchased 
the Daimler patent rights for France. He devised 
and built a car with the engine in the position generally 
adopted to-day, and utilised a clutch and gear-box, 
a transmission system which until recently has been 
universal, fitting a differential gear to the transverse 
shaft, from the ends of which chains drove the rear 
wheels. Levassor placed the engine, as we do at 
present, in front of the car, with the axis of the crank 
shaft lying parallel to the sides of the chassis. In 
June, 1895, he won the Bordeaux—Paris race of 735 
miles at an average speed of 15 miles per hour. 

* * * 


* Excerpts from the fortieth James Forrest Lecture to the 
Institution of Civil Engineers, delivered May Ist. 
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The Locomotives on Highways Act of 1896, whilst 
allowing of considerable freedom, imposed an unladen 
maximum weight of 3 tons, and a speed of 20 miles per 
hour. It was soon found that for practical commercial 
vehicles only a light load could be carried on so low 
a tare, and this was increased to 5 tons, largely due 
to the experience gained at the trials held by the 
Liverpool Self-propelled Traffic Association in 1898, 
1899, and 1901. 

* * * 

The general state of automobile engineering shortly 
after the Act of 1896 can perhaps be shown best by 
reviewing some of the “ trials’ which took place in 
this and other countries shortly after January Ist, 
1896. Trials over considerable distances on ordinary 
roads were carried out, both on the Continent and 
in this country. By disclosing the weakness of various 
details, they undoubtedly played a very important 
part in the progress of the development of road 
transport. The first of these trials in this country 
was organised by THE ENGINEER in May, 1897, in 
which, except in one class which had one entry only, 
internal combustion engines using light oils were 
excluded. The entries were few and the progress of 
trials in the country, after an exhibition at the 
Crystal Palace, was not proceeded with. The vehicles 
actually taking part included a small electric car, 
two small heavy oil passenger cars, and a steam lorry. 
The latter was very successful, but one felt this was 
largely due to the excellence of its construction and 
the skill of the driver, who had seven handles in all 
to control. The two heavy oil cars were by Messrs. 
Petter Brothers, of Yeovil, and by Mr. Roots, who 
has long been associated with road motor transport. 
In view of the recent progress with heavy oil for road 
traction, they were interesting, although in one case, 
at all events, the vaporiser was not wholly satis- 
factory. I had the opportunity of riding in and 
driving both these vehicles. 

* * * 

The Liverpool Self-propelled Traftic Association 
trials in 1898, 1899, and 1901 were confined to com- 
mercial vehicles, and with the exception of two 
Milnes-Daimler 14-ton German vehicles, driven by 
internal combustion petrol engines of 10 H.P., which 
took part in the 1901 trials, all competing vehicles 
were steam driven. In the first trials, 1898, the heavy 
lorry of Messrs. Thornycroft, in an endeavour to 
take a load of 5 tons with the restricted unladen tare, 
was constructed with a rigid tractor of short wheel- 
base, the long body being coupled to it by a “ turn- 
table,”’ in a somewhat similar way to that in which 
the front carriage is coupled to the body of an ordinary 
horse lorry. The utilisation of six wheels to carry a 
commercial load was an ingenious attempt to over- 
come the still rigid restrictions, and was the fore- 
runner of certain very modern commercial vehicles. 
Incidentally, it may be of interest after this space of 
time to state that in all cases the tires were of steel 
or iron, and the majority of the roads run over were 
composed of large Lancashire grit setts. 

* * * 


Many arrangements have been devised to introduce 
a third axle, with or without an articulated chassis. 
One of the most successful methods is the rigid- 
framed six-wheeled vehicle introduced by the War 
Office in 1925.4 This consists of a rigid chassis with 
a normal front axle. In the rear are two independent 
axles placed fairly close together. The latter are 
coupled together on each side, between the tires and 
the chassis, by two semi-elliptic plate springs placed 
one above the other. At the end of these duplex 
springs is bolted an axle-box, within which is a 
spherical joint which can slide within certain limits 
on the axle casing. The latter can therefore lie at 
any angle in a vertical direction. Torque rods from 
the differential casing in the centre of the axle convey 
the torque reaction to the main frame itself. The 
wheels are driven through worms on the propeller 
shaft, the latter being in several sections with uni- 
versal couplings before and behind the second or 
middle axle. This arrangement has proved very 
successful on many ordinary commercial vehicles. 
On rough ground across country the arrangement 
which has been briefly explained allows the vehicle 
to give very ‘satisfactory service, for contact of all 
four driving wheels with the ground is assured. 


* * * 


There are several makes of vehicles with more than 
the conventional two axles. Scammell Lorries, Ltd., 
who have long specialised in vehicles to carry heavy 
loads, introduced two new types* at the Commercial 
Motor Show last autumn. One of these was a rigid 
six-wheeler. The gross weight is 19 tons, with a pay 
load of 12 tons, The other vehicle is an eight-wheeler 
with a gross weight of 22 tons and a pay load of 
15 tons. The Associated Equipment Company have 
brought out an interesting vehicle. To make it 
possible to carry a heavier load, eight wheels have 


1 Kuhne, ‘‘ Proc.,’’ Inst. Mech. Eng., Vol. 1, 1927. 
2 Motor Transport, October 28th, 1933. 





been provided. The previous two wheels in the front 
have been duplicated, and all four wheels steer. 

It should perhaps be stated that, the Ministry of 
Transport regulations now permit a gross weight of 
22 tons on an eight-wheeled chassis, and it will be 
seen that advantage has been taken of this, 

An ingenious method has also been devised, whic 
has been given the name of the ‘‘ Mechanical Horse,” 
by Karrier Motors. 

In about 1913 the Germans developed a road trai: 
(the Muller), and one of these* was imported into 
Australia in 1914. Tt consisted of a “ railless roac! 
locomotive ’’ on which were fitted two 125 H.P. 
six-cylinder Austrian-Daimler petrol engines. Thes: 
drove a dynamo which supplied direct current to 
12 H.P. electric motors, two of which were fitted on 
each of ten following lorries. The engines proved too 
small and other difficulties occurred. War broke out 
whilst trials with a load of 60 tons were in progress, 
and shortly after the war the train was destroyed 
by fire. 

* * * 

The Government in 1927 set up the Oversea 
Mechanical Transport Directing Committee, with the 
object of investigating motor transport for un 
developed parts of the Empire. Its share in the 
progress of automobile engineering lies in its having 
produced two motor units to carry net loads of 15 tons 
with a maximum axle load of 3 tons, one of which has 
been operating for over a year on the Gold Coast, 
whilst the other is just commencing a trial in Aus. 
tralia. The earlier unit is operated by a petrol engine. 
this fuel being employed, as in a trial of this descrip- 
tion it was felt desirable to fit a power unit for which 
plenty of operating experience was available. The 
second vehicle, built last year, is driven by a 130 
H.P. Diesel engine of a well-tried-out make. The 
other particulars are similar, with alterations only in 
certain small details as the result of experience. The 
units each consist of an eight-wheeled tractor, which 
carries 3 tons of the load and two trailers each carry 
ing a load of 6 tons. They have recently been fully 
described.‘ 

MATERIALS. 

The improvement in materials available for auto- 
mobile construction has assisted, almost equally 
with design, in the progress which has taken place. 
This is especially so in metals, and particularly in the 
steels of which the greater portion of an automobile 
is constructed, although the part played by certain 
non-ferrous metals must not be overlooked. 

It must be remembered that the properties and 
heat treatment of alloy steels were by no means fully 
understood or available when motor cars were first 
made in this country. With the earlier vehicles, a 
straight carbon steel with a carbon content of about 
0-50 per cent. was often used, there being available 
considerable experience of this material from its use 
in certain gun parts, &c. Somewhat similar steel is 
included in the present British Standard Specifica- 
tion, and it can be given a fairly wide range of mecha- 
nical properties by tempering, after oil hardening. 

* * * 

During the war steels with a chromium content 
of about 13 per cent. were found very suitable for the 
valves of aero-engines under severe conditions, but 
more recently chromium-nickel-tungsten steels have 
given even better service in internal combustion 
engines. The old difficulty of having to grind valves 
in frequently has largely disappeared. 

* * “ 

At one time it used to be said that all good auto- 
mobile springs came from France, but largely due 
to the development of chromium-vanadium, silicon- 
manganese, and silicon-chromium steels, no difficulty 
in providing such springs now exists. 

/” * * 

The use of light alloys and the advantage of 
aluminium in reducing gross weight was.very early 
recognised. It was first of all utilised for static parts, 
such as gear-boxes, brackets, &c. As improvements 
in the physical properties of its alloys have been 
studied and appreciated, it is also used extensively 
for moving parts. In a cast state these light alloys 
were used during the war period for pistons, and, 
after the question of “ growth ” during early heating 
had been appreciated and dealt with, were very 
successful, and are now almost universally used. 

* * * 

The progress made in the utilisation of aluminium 
in automobile engineering, was slow at first. The 
same can be said with regard to a later newcomer, 
magnesium, which has a specific gravity of 1-74 
only, or about two-thirds of that of aluminium. This 
is much more generally used in Germany than in this- 
country. One feels that still further progress will 
be made by the use of these light alloys, for, as Dr. 
Aitchison has said, ‘Such benefits as reduced petrol 
consumption, smaller engines, greater acceleration, 
are bound to follow from a reduction in the overall 
weight of a vehicle,” whilst the advantages of light 
reciprocating parts are obvious. 

* * * 
TIREs. 

The idea of the pneumatic tire was conceived by 

Thompson in 1846, and developed practically—for 


8 The Australian Motorist, January 2nd, 1934. 
4Tar ENGINErFR, July 21st, 1933. 
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cycles, it is true—by Dunlop in 1888. Pneumatic 
tires for motor vehicles were first made by Michelin 
and Co., and adopted by Panhard and Levassor, and 
other French motor car manufacturers. It will be 
appreciated that there was no demand for them in 
this country until after the Act of 1896. 
© * 4 

Perhaps the progress of the tire can best be shown 
hy quoting a statement® made in 1906, in which it 
was said that tires cost ‘‘ perhaps five or six times 
what the fuel cost per mile run,’’ This seems a very 
remarkable figure, even when the advance in the price 
of petro] and fall in the price of rubber is considered. 
In 1919 a mileage of 3000 was looked upon as a good 
one, whereas now one expects more than five times 
that amount. Tt must be borne in mind, too, that since 
that date the speed and weight of cars have been 
increased, and braking, owing to the adoption of 
four-wheel brakes, is much more severe, yet tires 
to-day probably cost less than one-quarter of the 
cost of fuel. This result has been due to gradual but 
continued progress, Very important points have been 
the adoption of cord fabric, the attention paid to its 
manufacture, and to design in order to prevent 
chafing and fatigue. As the result of research, im- 
provements have taken place in the choice, mixing, 
and compounding of the rubber itself, and its resist- 
ance to abrasion. As is well known, tires have been 
made in this country and employed without accident 
at speeds between 200 and 300 miles per hour. 

* * 


Undoubtedly the greatest advance which has been 
made in automobile engine design of recent years is 
the utilisation of heavy oil as fuel. Engines operating 
with this fuel took part in trials in 1897. These were, 
of course, fitted with vaporisers which converted the 
oil into a gas, and were irregular and objectionable 
in certain ways. It was Diesel’s device of injecting 
the fuel into the cylinder or adjoining chamber 
itself that has given the improvement which has 
brought this engine within the scope of this lecture. 
The use of engines of this type with solid injection 
and compression ignition has increased rapidly in the 
last few years, encouraged, as it has been, by the 
economic factors introduced by the price of the fuel. 

It is not perhaps always realised that a very high 
class of engineering has to be carried out in the con- 
struction of the pumps, which inject what is only a 
part of a spot of oil each working stroke into the 
cylinder or chamber of an engine running at, say, 
1500 revolutions per minute. The oil is sprayed and 
the fine globules produced have to search for oxygen 
which will allow of its burning on its outer surface 
until consumed. It will be seen that the action is 
much more complicated that the burning of gas when 
petrol is used. 

Compared with the petrol engine, the compression 
ignition engine is at present slightly heavier for the 
same power, but has a higher efficiency, and greater 
turning effort at low speeds, and although this actual 
difference is-not great, for the same volume the 
C.1. engine does give a sense of pulling better. The 
development of these engines has resulted in their 
being able to run up to 2500 revolutions per minute, 
even with a 100 H.P. engine. It is felt by many that 
with their advantages and their further development 
they may supersede to a very great extent petrol 
engines for nearly al. purposes. 

* * 

The difficulty has been with the gear-box for varying 
the speed of the driving wheels, and it has been stated 
that Levassor looked upon the arrangement as a 
temporary expedient only. It has truly been known 
as a “crash ’”’ gear, for the change from one set of 
toothed gear in engagement to another which has to 
be engaged is a matter requiring some skill and expe- 
rience. Many devices have been employed in this 
connection, which, not only in automobile, but in 
other classes of engineering, has proved one of the 
most difficult problems in mechanics to be solved at 
a low cost and with high efficiency. 

Very considerable advance has been made recently. 
The device which has probably been most generally 
employed is the Wilson gear,® which has been fitted 
to a very large number of Armstrong-Siddeley cars 
for several years, and is now used on other cars. It 
was devised by Major Wilson, who applied the prin- 
ciple to tanks in war time. 

a 

Particularly with the recent development of pre- 
selective gears, the necessity for a type of clutch 
which would allow of the connection between driving 
and driven members being made automatically with 
an increase of speed has become apparent, especially 
when driving in traffic. » 

* 

The fluid fiy-wheel is perhaps a misnomer to apply 
to the clutch which is now frequently used for con- 
necting the driving and driven parts of an engine fly- 
wheel. It is a very ingenious form of hydraulic 
coupling on the transmission line, and embodies 
principles worked out by Dr. Fottinger and deve- 
loped by the Daimler Company for use in automobiles 
in conjunction with a pre-selective epicyclic gear-box. 

Another automatic clutch is that manufactured 
under Newton patents, and fitted to the Riley Pre- 


* 


* * 


* * 


5 J. E. Hutton in ‘‘The Motor Year Book,”’ 1906, page 169. 


selecta-gear cars. It connects the engine fly-wheel 
with the gear-box, which is of the Wilson type. When 
the engine attains a speed of 1000 r.p.m. the clutch 
becomes solid and functions as a normal clutch. When 
the speed falls governor weights close in and springs 
cause the plates to separate the connection between 
the engine and the gear-box. The action of the 
clutch is automatic and entirely dependent on the 
engine speed. 
* 
Originally chassis were made of hard wood, which 
afterwards had steel plates fastened down each side. 
This latter arrangement was used on the steam loco- 
motive “Lion” of the Liverpool and Manchester 
Railway, which was built in 1834 and is still in 
existence. 


* * 


* * * 


Naturally, steel pressings were soon adopted for 
frames, and some of them are elaborate and excellent 
examples of what can be done in steel flanging. Nickel 
steel is now being used in order to lighten the parts. 
One of the most elaborate and complete installations 
of automobile machinery is a plant in the United 
States, which, being supplied with straight rect- 
angular steel plates, cross members, brackets, rivets, 
&ec., completes the whole chassis practically auto- 
matically at the rate of about one thousand per day. 

* x * 

Quite recently the question of the individual 
springing of each wheel on passenger automobiles has 
received considerable attention. It is claimed that in 
several particulars the independent suspension of, at 
all events, the front wheels is a great advantage. A 
French investigator’? states that the vertical move- 
ment of the chassis, road holding, accuracy of steer- 
ing, smoothness and directional stability are all 
definitely improved. The advantages of the inde- 
pendent springing of the back wheels do not seem to 
be so great. Little has been done in this country 
towards the general adoption of any of the various 
methods devised. It may be that the excellent 
surface of such a large proportion of our roads may 
have made it a less urgent matter in this country. 

* * * 

Naturally, the increased speed and weight of auto- 
mobiles has led to more attention having to be paid 
to the question of stopping their motion. The greatest 
direct advance has been the fitting of brakes to all 
wheels of passenger vehicles, and the utilisation of 
means of increasing the pressure. The latter has been 
especially the case with heavy commercial vehicles, 
and in these especially the application of some 
arrangement of the so-called ‘“ servo ’’ principle has 
been applied. 


* * * 


It is interesting to note that the Institution of 
Automobile Engineers two or three years ago initi- 
ated, in conjunction with the Department of 
Scientific and Industrial Research and the Society of 
Motor Manufacturers and Traders, a Research and 
Standardisation Committee. This Committee has a 
research laboratory which has already done a con- 
siderable amount of useful work on points which must 
affect materially the progress of automobile engi- 
neering. Results have already been obtained which 
will help in dealing with the question of cylinder and 
piston wear, and also with the wear of valves and 


valve seats. 


* * 


There are one or two general points which may 
perhaps be made. A friend called my attention to one 
recently with which everyone must agree. He stated 
that in the early days, after the passing of the 1896 
Act, cars were extremely simple and extremely 
unreliable. At the present time one may say with 
truth that they are generally extremely complicated 
and leave nothing to be desired as far as reliability is 
concerned. Quite recently it was objected that a 
certain piece of mechanism added 137 more pieces to 
the car. It is now employed on thousands of cars, 
and yet I have never heard of a breakdown having 
taken place owing to its use. 


* 








Obituary. 
SIR GEORGE SUTTON. 
Ir is with deep regret that we have to announce 
the death at Walmer, Kent, on April 30th, of Sir 
George Sutton, President of W. T. Henley’s Telegraph 
Works Company, Ltd. Sir George began his career 
with the company on March 28th, 1881, as secretary, 
and he negotiated all the early contracts for sub- 
marine cables, which helped to place the concern on 
a sound financial basis. In 1886, he was appointed 
manager of the company, and in 1893, he joined the 
board and became managing director. He was 
appointed chairman of the company in 1918, but 
continued to hold his former position until 1927. 
When he voluntarily retired from the position 
of chairman on April Ist, 1932, he became president 
of the company by the unanimous wish of his fellow 
directors. Sir George received his baronetcy in the 
King’s Birthday Honours in 1922, when the staffs 
of W. T. Henley’s Telegraph Works Company, Ltd., 
and Henley’s Tyre and Rubber Company, Ltd., 


? Journal Société des Ingeniurs de L*Automobile, June 1933, 


presented him with an illuminated address to mark 
their appreciation of him and of the honour conferred 
upon him. He was one of the founders of the Cable 
Makers’ Association, formed in January, 1900, and 
he was greatly interested in the work of the Roya! 
Society of Arts, of which he was a Vice-president. 
Besides being a director of W. T. Henley’s Telegraph 
Works Company, Ltd., he was a director of Henley’ 
Tyre and Rubber Company, Ltd., Henley’s (South 
Africa) Telegraph Works Company, Ltd., and the 
Enfield Rolling Mills, Ltd. At the time of his death 
he was in his seventy-eighth year. 


SIR T. HARRIS SPENCER. 

ENGINEERS in the Midlands and in London will learn 
with much sorrow of the death of Sir T. Harris Spencer. 
a director of John Spencer, of Wednesbury, and other 
industrial companies, on Monday, April 30th. Sir 
Harris, who was born at Greets Green, West Brom- 
wich, in 1863, received his education at Wednesbury 
and Huddersfield and was articled to Thomas Piggott 
and Co., Ltd., of Birmingham. He remained with 
that firm for seventeen years and then joined his 
uncle at the Globe Tube Works, of which he later 
became the managing director. His interests were. 
however, not entirely confined to his own firm, for 
he was also a director of J. E. and 8. Spencer, Ltd., of 
London, and the Birmingham Railway Carriage and 
Wagon Company, Ltd., and was also the chairman of 
John Brockhouse and Co., Ltd., of West Bromwich, 
and of George Salter and Co., Ltd., of West Brom- 
wich. He was a Vice-President of the Federation of 
British Industries, a past President of the Birming- 
ham and District Association of Engineering 
Employers, and a member of the Management Board 
in London. During the war Sir Harris had much to 
do with the increase of shell production in the West 
Midlands munitions area, and in the 1918 birthday 
honours he was made a Knight Commander of the 
British Empire. He was a member of the Institution 
of Mechanical Engineers and the Iron and Steel 
Institute, and took a deep interest in the social and 
philanthropic movements of Birmingham and _ its 
district. 


JAMES DENNY. 

MARINE engineers and shipbuilders throughout the 

world will be sorry to hear of the death of Mr. 
James Denny, which took place on Thursday, April 
26th, at Dunstane, Dumbarton. James Denny, who 
was in his eighty-fifth year, was the second son of the 
late Mr. James Denny, shipbuilder, of Levenford, one 
of the early members of the Dumbarton firm. He 
served his apprenticeship to engineering in the firm’s 
engine works, and spent the whole of his business life 
at the engine works, although in his later years he 
was also identified with the shipyard in the capacity 
of chairman and director of William Denny and 
Brothers. Mr. James Denny became a partner at 
the firm’s engine works in 1871, and a partner at the 
shipyard in 1907, and when he retired from the chair- 
manship of his company in 1919 his long connection 
with the Clyde industry had made him one of its 
leading and representative engineers and _ ship- 
builders. ‘ 
He will, however, always be specially remembered 
in connection with the early introduction of the 
Parsons marine turbine to mercantile ships, and it 
was for this reason that he was chosen by his partners 
to preside at the launch of the Clyde passenger 
steamer ‘“‘ King Edward,”’ the first passenger-carrying 
vessel to be propelled by Parsons steam turbines. 
Mr. Denny did not take a very active part in the 
public affairs of his profession, but he spent the whole 
of his life in promoting the interests of his firm, which 
in his lifetime became one of the most eminent ship- 
building firms of the world. He was held in the 
highest regard by a wide circle of friends, and his 
native town will deeply mourn his loss, which will be 
felt. by the whole shipbuilding and marine engineering 
industry. 





A. E. JONES. 


WE greatly regret to have to record the death at 
Weymouth of Mr. Albert Edward Jones, M.1. Mech. E.., 
director of technical construction at the Wyke Regis 
Works of the Whitehead Torpedo Company. Mr. 
Jones was born in Birmingham in 1864 and received 
his education in that city. His connection with the 
design and manufacture of torpedoes began in 1886, 
when he worked with the late Mr. Robert Whitehead 
at Fiume and much of the progress and perfection 
of torpedo design during succeeding years was 
directly due to his work. In addition to his skill as 
an engineer, he had a remarkable gift for languages, 
which, during his years at Fiume, he found invaluable, 
as he was called upon to manufacture torpedoes for 
most of the Naval Powers of the world. During 
the war Mr. Jones was interned in Austria and 
his health suffered from that experience. Many 
attempts were made during the war to effect his 
release, but the Austrian and German authorities, 
knowing the technical value of his services, would 
not agree to an exchange being made. Mr. Jones 
returned from Fiume to England about ten years 
ago, since when he held the position of director of 
technical construction at the Whitehead Works at 








6 For detailed description, see The Motor, March 29th, 1932. 
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Gasworks Practice.* 
By F. M. BIRKS, M.I. Mech. E.+ 
(Concluded from page 437.) 


Condensers.—After the gas leaves the retort house it is 
cooled in two series of condensers, the primary and the 
secondary. One reason for using two sets of condensers 
is that the gas is pumped by means of exhausters, which 
cannot handle the gas economically at high temperatures. 
Also, as the machines are not water cooled, they raise 
the temperature of the gas somewhat, and this, in the 
absence of secondary coolers, affects the efficiency of 
ammonia washing. 

The water-cooled tubular type of condenser has now 
hecome almost universal, as this design allows of more 
accurate temperature control and requires less ground 











are provided for this purpose, which, when once set, 
enable the machines to retain the same relative difference 
in speeds throughout a wide range. 

For distribution at a pressure of 10 lb. per square inch 
and above the volumes pumped in this country do not 
warrant the use of turbo-compressors, and reciprocating 
compressors are generally employed. 

Washers.—Although for many purposes static washers 
are used the rotary type can be taken as representing 
general practice, and a typical plant is shown in Fig. 7. 
These machines consist of large horizontal cast iron 
cylinders divided into a number of compartments. The 
washing liquid contained in the lower half of the cylinders 
circulates through the compartments and at the same time 
flows from one end of the washer to the other in a counter- 
current direction to the gas. It is raised and brought into 
contact with the gas stream by means of large circular 
discs containing brushes or narrow cylindrical bundles of 
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Fic. 5— Turbo 
Capacity 1,500,000 cubic feet per hour against 150in. water gauge pressure. 
E. Hardy flexible coupling disc. 
F. Oil pump. 
G. Circulating water pump. 
H. Condenser. 
J. Exhaust valve. 


A. Tachometer. 

B. Worm driving oil pump and 
tachometer. 

(. Michell thrust bearing. 

D. Bevel gear. 


space than atmospheric condensers. Where cooling water 
is expensive economies may be effected by the use of 
cooling towers. Further advantages of the water-cooled 
type of condenser are that it can be made self-cleansing of 
naphthalene deposits by the provision of valves for 
reversing the flows of gas and water periodically, and that 
it allows the heat in the gas to be partially recovered by 
preheating boiler feed water. 

Tar Removal.—aA good deal of the tar condenses from 
the gas in the portion of the system between the retorts 
and the outlet of the condensers. A certain amount of 
tar, however, is carried forward beyond the condensers. 
This is removed by washers in which the gas is wiredrawn 
through violently agitated water. 

Electrical precipitation of tar is a recent development 
which is practised, particularly in America, to a large 
extent. The Gas Light and Coke Company have installed 
plants of this type at two of their works. The gas, on 
leaving the exhausters, is passed upwards through tubes, 
in each of which is suspended a lead-covered electrode 
hung from an insulator. A supply of direct current at 
about 40 kV is connected to the electrodes. The electrical 
discharge results in the tar being precipitated on the inside 
of the tubes in drops which flow downwards and are dis- 
charged at the base of the treatment chambers. The 
supply of high-tension current is obtained by transforming 
and rectifying alternating currents of low voltages and 
limited ampérage. 

Exhausters and Gas Pumps.—Positive rotary gas 
pumping machines have been used in the gas industry for 
more than eighty years and are still extensively employed, 
more particularly where the volume and pressure required 
are not suitable for machines of the turbo type. Of recent 
years rotary machines have been produced, capable of 
dealing with relatively high pressures. Where the volumes 
of gas to be dealt with are large the turbo-blower type of 
machine is now very extensively used ; single and double- 
stage machines of this character are particularly suited to 
the pressures which generally obtain in the industry, that 
is, from 10in. to 150in. water gauge. These machines are 
easily connected to steam turbines; they occupy small 
space and, being very flexible, are easy to operate ; also 
they assist the precipitation of tar vapours. ; 

In Fig. 5 is shown a section of a turbo-booster capable 
of pumping 1,500,000 cubic feet per hour against a pressure 
of 150in. water gauge, while Fig. 6 shows a machine with 
a capacity of 3,000,000 cubic feet per hour against a 
pressure of 2lin. water gauge. No difficulty is experienced 
in running several of these machines in parallel, provided 
that the governing apparatus is of suitable design. A 
satisfactory system, which is employed at Beckton gas- 
works, consists of a large pressure bell gas governor of 
simple design, which operates a shaft extending through- 
out the length of the engine-room. By systems of levers 
and rods this gas governor controls the loading of each 
turbine speed governor simultaneously and to an equal 
extent. The speed governors are designed to give a fine 
degree of speed control over a wide range of speeds. 

As it frequently happens that similar machines have 
slightly different characteristics, it may be necessary to 
run them with small differences in speed in order to obtain 
equal outputs from each machine. Means of adjustment 
* The Institution of Mechanical Engineers. 
Mechanical Engineer, Gas Light and Coke Company. 





Gas Booster. 


K. Flexible coupling. 
L. Gas inlet. 

M. Gas outlet. 

N. Thrust bearing. 


wooden slats. One disc or bundle rotates in each com- 
partment ; the several discs are fixed to and driven by a 
heavy shaft running at a speed of from 3 to 5r.p.m. These 
machines are used to extract ammonia, naphthalene, 
benzol, and moisture from the gas. The washing medium 
used for ammonia is water; for benzol and naphthalene, 
oil; the two latter by-products are frequently extracted 
simultaneously in the same machine. For the extraction 
of moisture or dehydrating the gas a solution of calcium 
chloride is used. 

Purifiers.—After washing, the gas is passed through iron 
oxide for the complete removal of hydrogen sulphide. 
Fig. 8 is a cross section of a modern arrangement of purify- 
ing plant. The particular example shown is constructed 
in reinforced concrete. It 
will be noted that the iron 
oxide is supported in layers 
on wooden grids and the 
boxes are elevated at such a 
height that the fouled oxide 
can be discharged through 
the bottom doors into wagons 
below. Four covers are pro- 
vided for each box, the cover 
being sealed by means of a 
rubber joint compressed by 
heavy bolts. The cover lift- 
ing gear is combined with a 
special traversing bridge 
which carries a shuttle con- 
veyor for charging the boxes 
as required. The shuttle belt 
is fed by an {inclined belt 
conveyor from a receiving 
hopper in conjunction with 
a small wagon tippler. Gas 
valves are provided to allow 
the gas stream to be passed 
through the boxes in any 
required order. 

Control of Calorific Value. 

—In accordance with the 
Acts of 1920 and 1929, gas 
must be delivered to the 
consumer at a _ declared 
calorific value, below which 
the average for any quarter 
must not fall. 

The Gas Examiners, 
appointed by the local autho- 
rities, now use recording 
calorimeters, which are con- 
stantly checking the calorific value of the gas at a number of 
points in the Metropolis. To comply with these require- 
ments it is necessary to have a very complete control of 
the quality of the gas at all manufacturing stations. As 
an example of the completeness of the apparatus installed, 
the central valve room at Beckton is equipped with sixteen 
Thomas recording calorimeters. 

Eight of these machines are set apart for the use of 
retort houses making coal gas, one for the coke ovens and 
three for carburetted water-gas, which comprise the gas- 
making units. Some of the service pipes are 2100ft. long 
and are equipped with naphthalene and drying washers 
to ensure continuity of supply in all weathers. One 
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machine records the value of the resultant mixture as jt 
enters the gasholders, and three machines that of the ga: 
as it subsequently leaves the works through three trunk 
gas mains. : 

Each gas-making unit is provided with a duplicate of 
the recorder portion, potentiometrically connected to the 
master recorder, which automatically produces a duplicat« 
record for the guidance of the officials on the spot. The 
time lag between the retort houses and the recorder i; 
adjusted to approximately thirty minutes, which include. 
the time taken for the gas to travel through the purifyiny 
system, the meters, and the service pipe, and for actuating 
the recorder mechanism. 

Coal and Coke-handling Plants ; (1) Coal.--In London, 
where the facilities will allow, coal is generally broughi 
direct to the works by steamship or barge, and rail trans 
port is mainly confined to traffic to works where suc}, 
facilities do not exist. The coal is unloaded from the shiy, 
or barge by means of grabbing cranes with capacities uj 
to 250 tons per hour. In modern plants the coal is dumped 
by the grabs direct into storage bunkers or into receiviny 
hoppers, from which it is conveyed to distant storag: 
bunkers. It is afterwards transported or conveyed fron, 
the hoppers to crushing plants, where it is reduced to th: 
size required by the type of plant used. In one of th 
latest installations at Beckton the coal can be screened 
directly after being received, before it is placed in thx 
bunkers; the coal under lin, in size eventually goes to 
the hammer mills of the coke oven plant, and the large: 
size is transhipped to those of the company’s works which: 
are provided with vertical retorts, as it is more suitable for 
use in this type of plant. 

After crushing to the desired size the coal is elevated to 
overhead bunkers in the retort houses, of capacities up to 
twenty-four hours’ supply, from whence it is fed by 
gravity to the retort charging machines. 

In addition, various methods of stocking coal are in use. 
Coal stocks can be divided into three classes :—— 

(a) Where a turnover can be expected within a day 
or so. For this purpose overhead bunkers are now 
frequently employed as their use reduces the working 
costs to a minimum. 

(b) Stocks required to tide over a period of inclement 
weather when shipping may be delayed, and partially 
to assist in the variations in coal requirements due to 
the seasonal load. The most general plan for this 
purpose is to stock the coal under gantries, from which 
it can be discharged from rail trucks or conveyor trans- 
porters. Grabbmg cranes or underground conveyors 
enable the coal to be reclaimed at low cost. 

(ec) Stocks which are required for emergency working 
or to meet the major seasonal load requirements. This 
coal is seldom turned over more than once a year, and 
will not warrant the capital outlay on plant other than 
portable grabbing cranes or mechanical navvies for 
reclaiming, the coal being usually deposited on the 
heaps by means of side hopper trucks and temporary 
rail track. 

A system now rapidly coming into use for both (a) and 
(6) is the drag line scraper. This gear consists of a special 
scraper bucket, which can be dragged across the coal heaps 
by means of wire ropes, together with a powerful winch. 
It is arranged so that it can be moved expeditiously to a 
number of fixed anchorages in such a manner that a large 
area can be covered. By reversing the scraper the coal 
can be reclaimed and dragged to a central receiving hopper, 
from whence it is dealt with by means of conveyors. 

(2) Coke.—The conveying of coke is divided into two 
classes : 

(a) When red hot. 

(6) After quenching or when cold. 

The hot coke is dealt with either by coke transporter 
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Fic. 6 —-Turbo Gas Booster. 


Capacity 3,000,000 cubic feet per hour against 2lin. water gauge pressure. 


cars in which it is bulk quenched, and afterwards delivered 
to conveyor systems, or in horizontal retort houses into a 
drag-chain trough conveyor, in which it is quenched as 
conveyed. A modern evolution of this latter system is the 
flume conveyor, shown in Fig. 1, which consists of a cast 
iron trough containing running water into which the hot 
coke is discharged ; the coke floats on the water and is 
protected from over-quenching by an envelope of steam. 
The. trough is so proportioned in length that the time 
occupied in conveying the coke to the drainage apparatus 
is just sufficient to allow of the requisite degree of 
quenching. 

Coke at less than red heat, as well as coal, is now 
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venerally transported on belt conveyors. As a measure 
of the extent to which they are now used it may be men- 
tioned that the aggregate length of all the conveyors of 
this type now in operation at the various works of the Gas 
Light and Coke Company total upwards of 6 miles. These 
conveyors follow standard practice except that the idlers 
ind snub pulleys are rubber-covered to resist abrasion 
when handling coke. For both classes of material totally 
onclosed driving gears are ployed. 

Belt conveying is quiet in operation and low in power 
requirements and has now reached a high stage of effi- 


Tasie I. 


j 


Steam used, 


Station. Type of plant. 


Horizontal retorts 101 
Coke ovens 


Carburetted water- “gus plant 


Works A 


Horizontal retorts 4 


Carburetted water-gas plant 


Works B | 


Continuous vertical retorts 
Carburetted water-gas plant 


Works Cj 


Horizontal! retorts : 90 
Continuous vertical re torts 


Carburetted water-gas plant 


Works D | 


Horizontal retorts . oti td x2 
Continuous vertical retorts 
Carburetted water-gas plant 


Works E 


Works F*} Intermittent chambers sl 


* Only half the carbonising plant was completed and in action during this period, and the carburetted water-gas plant was in 


course of ereetion. 
+ Inctudes cost of electricity as well as steam. 


ciency, but the author would like to point out that finality 
in design has not yet been reached and careful considera- 
tion is still required to ensure the minimum breakage of 
the material carried, more especially with regard to the 
design at transfer points. 

Owing to the rapid extension of central and domestic 
water heating in this country, together with a growing 
desire of the public to use a smokeless fuel in open grates, 
the preparation of coke for the market has developed a 
new plant technique in, the last few years. The essential 
requirements of plant for this purpose are to grade the 
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coke is water-quenched, due to some extent to the coke 
being discharged at a low temperature, a large proportion 
of waste heat is available for the production of steam, and 
it is possible to obtain 1300 lb. to 1400 lb. of steam from 
and at 212 deg. Fah. per ton of coal carbonised ; the whole 
steam requirements of the works can thus be supplied from 
this source. Even in such cases it is desirable to retain 
fuel-fired boilers under steam to meet emergencies or 
sudden peak loads. This results in a consumption of 





Steam and Electrical Requirements at Several Works of the Gas Light and Coke Company. 
Per 1000 cubic feet gas, for six months ending June 30th, 1933. 





GAS OUTLET 
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about 19 |b. of breeze fuel per ton of coal carbonised. 
Table II. gives the power used on six works equipped 


Consumption Waste heat Fuel under Cost of all 


of electrical steam, boilers, power and 
power, percent. | Ib. | process steam, 

kW -hours | pence.* 
0-619 55 7-56 0-64 
0-276 53 9-29 0-63 
0-358 4 1-09 0-38 
0-474 84 2-80 0-54 
0: 466 90 1-39 0-42 
0-535 30 7:78 0-76 


with different types of gas-makmg plant and shows the 
gross steam requirements for all purposes, including that 
used for the generation of electricity. The table also 
shows the electrical power used, the amount of fuel burnt 
under boilers, and the total cost of steam and electricity 
used for all purposes. 

Costs of Steam and Electrical Power.—The cost of the 
generation of electricity depends on the quantity of waste 
heat steam available and on the size and efficiency of the 
generating plant. In the twelve works of the Gas Light 
and Coke Company the average cost of current generated, 
not including capital charges, 
is Q- 25d. per unit. 

The costs of steam vary 
owing to local conditions ; 

where a large proportion of 
the feed water has to be 
purchased and _ chemically 
treated it may have a con- 
siderable influence on the 
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total cost. For example, the 
works dealt with in Table IT. 
produced steam in waste heat 
































2% - boilers over a period of six 
} months at costs (not includ- 

ing capital charges) varying 
o sm from Is. 2d. to 2s. 4d. per unit 
of 10,000 Ib. from and at 
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FiG. 7 -Rotary Washer. 


Capacity 8,000,000 cubic feet per hour 


coke in the required sizes with great accuracy, to ensure 
freedom from dust, to remove as far as possible non- 
combustible constituents such as shale, and to deliver the 
coke to the consumer with a minimum of water content. 

Vibratory screens are now used to a great extent. When 
of ample capacity they have a high screening efficiency, 
and as the wear on the screening elements is necessarily 
very great when dealing with an abrasive material such 
as coke, ease of changing these screen plates is a most 
desirable feature. In addition, resonance screens are now 
being employed. Both these types of screens allow the 
elements to be changed very expeditiously. 

Dry cleaning of coke for the removal of shale is now 
proving successful, and as this method allows the finished 
product to be delivered to the customer without any period 
for draining, as is usual with the products of water cleaning 
plants, the advantages are considerable. Moreover, the 
wear and tear on the dry plants have been found to be no 
greater and may prove less than with the wet type. 

The demand for small grades of coke has now increased 
in certain districts to such an extent that it cannot be met 
by grading the run-of-retort house coke, so that it is 
necessary to cut large coke. There are several machines 
for this purpose on the market, all of which suffer from 
one defect which unfortunately cannot be eradicated, 
namely, heavy wear of the rolls or cutters. Machines for 
this purpose should be designed to allow of easy changing 
of the wearing parts, and all gears and driving elements 
should be enclosed and should work in oil baths. 

Power Plant : Steam and Electrical Requirements.—The 
gross steam requirements of a gasworks vary considerably, 
as they depend upon the type of carbonising plant, the 
proportion of water-gas made, whether benzol extraction 
is practised and the design and age of the steam-using 
plant, together with the lay-out of the works. 

Taking a series of modernised works, where the ammonia 
liquor is worked up into sulphate of ammonia in a separate 
establishment with its own boiler plant, and is therefore 
not included, the consumption of steam varies as follows :— 
Per 1000 cubic feet of gas, 81 lb. to 101 lb. from and at 
212 deg. Fah.; per ton of coal carbonised, 1200 Ib. to 
1930 lb. from and at 212 deg. Fah. 

The amount of steam which can be raised by means of 
waste heat boilers depends upon the type of carbonising 
plant in use. Continuous vertical installations are not 
usually provided with recuperators, but as the heat losses 
in these plants are less than with other types where the 





212 deg. Fah. 

Direct Use of Steam.—-The 
author favours the direct use 
of steam for driving gas 
pumping and _ exhausting 
plant, and for all boiler feed 
pumps and the draught fans of waste heat boilers, as 
such plant should be safeguarded as much as possible from 
stoppages of even short duration. In addition, the direct 
use of steam is economical for power purposes when the 
exhaust can be used for process work. 

Exhaust steam is used largely for heating water prior 
to softening processes, and feed heating. The steaming of 
vertical retorts and chambers can be conveniently carried 
out by the exhaust from the waste heat boiler fan turbines. 
The steam required for the manufacture of sulphate of 
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ammonia can be obtained from back-pressure turbines 
used for the generation of 
electricity. Gas drying plants 
can and are being arranged 
so that the several circulating 
pumps are driven by steam 
turbines, the exhaust from 
which is used in the caleium 
chloride evaporators. 

One of the largest plants in 
this country for the recovery 
of benzol is installed at Beck- 
ton. This plant uses activated 
carbon as a medium for the 
recovery of benzol, and 
requires considerable quan- 
tities of steam at low pres- 
sures. It is so arranged that 
this steam can be obtained 
from the pass-out and back- 
pressure turbines which are 
used to pump the gas through 
the plant. 

The use of exhaust steam 
has not been adopted for use 
in water-gas plants in this 
country due to the develop- 
ment of the water-jacketed generator which supplies all 
the steam necessary for this process. 

In order to assist in purifying gas it is beneficial to 
increase its temperature prior to its inlet to the purifiers ; 
exhaust steam can be economically utilised for this 
purpose. Generally, process steam should be free from 
oil; turbines are preferable to reciprocating engines in 
this respect. 

Vacuum Steam Economisers._-An apparatus which has 
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recently been introduced into the industry is the vacuum 


steam economiser. It is used where large quantities of 
steam are required at low pressure and only steam at 
relatively high pressure is available. 

The pressure is reduced by passing the steam through 
the nozzle of an ejector, thereby causing a partial vacuum 
to be produced in a vessel partly filled with water at high 
temperature. This combination of vacuum and tem- 
perature conditions evaporates the water, which is drawn 
through the ejector as steam and mixes with the steam 
issuing from the nozzle. The economiser is provided with 
heater tubes below the water level, through which steam 
or other vapours requiring cooling can be passed, so that 
heat can be transferred to the water in the economiser. 
By this method, it is possible to produce about 1} lb. 
of steam at 3 lb. per square inch for every pound of steam 
at 100 lb. to 150 Ib. per square inch passed through the 
ejector nozzle. : 

Steam Accumulators.—Stean: accumulators are now 
being employed to meet sudden demands of steam for 
process work, and their use has proved beneficial in con- 
junction with waste-heat boilers, as they minimise or 
entirely prevent steam being blown to waste during periods 
of light load. 

Steam Transmission._In many works the various 
steam-driven units are placed at considerable distances 
apart, involving correspondingly great lengths of steam 
mains, and to retain the degree of superheat required by 
turbine-driven plant it is necessary to arrange for high 
steam velocities in the pipes. The velocity in the mains 
is dependent on the load on the steam system, so that 
the size of the mains is selected to ensure that at light 
loads the steam reaches the turbines above saturation 
point. 

Fig. 9 shows diagrammatically a steam main recently 
installed in whieh steam is transmitted eer | of half 
a mile. 
places, and steam meters were installed to measure the 
steam drawn off at various points en route for use either 
in engines or for process work. After the main had been 
in use for some months, arrangements were made to 
carry out a test in order to check the actual results obtained 
against the calculations on which the design was based, 
and both actual and calculated results are shown on the 


diagram. It will be noted that they are in relatively close 
agreement. : 
Boilers: General.—The continuous vertical retort 


installations discharge the coke at a relatively low tem- 
perature, but there is a considerable amount of sensible 
heat in the waste gases from which steam can be obtained ~ 
by means of waste-heat boilers. With horizontal retorts 
and intermittent vertical chamber ovens the coke 
discharged red hot; this provides additional source of 
sensible heat, as well as that in the waste gases, from which 
steam can be raised by means of waste heat boilers. 

The modern coke oven, fired with cold producer gas, 
is fitted with a highly efficient regenerative system, which, 
after raising the temperature of the air and producer 
gas, ejects the waste gases to the stack at a temperature 
of less than 260 deg. Cent., so that no waste heat steam 
is available from this source. The only means by which 
steam can be raised without fuel is by dry quenching and 
by ascension pipe boilers. 

As mentioned previously, waste heat steam is raised 
in carburetted water-gas plants from the blow gases, 
and from the water-jacketed generators, in sufficient 
quantities to supply the total needs of the installation. 
There is, however, a period while starting up when steam 
has to be supplied from other sources. In addition, the 
steam requirements of a gasworks are not directly pro- 
portional to the coal carbonised, and the proportion of 
steam raised from waste heat is usually less during the 
summer months than that raised from the same source 
during the winter months. To meet these requirements, 
and to deal with any emergency demands for steam, it 
is necessary to keep a certain number of fuel-fired boilers 
under steam, and such boilers are now designed to use the 
cheap supplies of fuel readily available in the breeze 
extracted from the coke. 

Waste Heat Boilers—Waste heat boilers are generally 
of the fire-tube type, in which the gases are drawn through 
the tubes by means of powerful fans at a velocity sufficient 
to set up turbulent flow, and so to ensure a high rate of 
steam production, and are discharged to the stack at the 
lowest temperature at which acid will not be deposited, 
in order to minimise the possibility of corrosion in the 
fans and steel chimneys. The feed water supply is auto- 
matically controlled so that the boilers only require 
periodical supervision. At times difficulty has been 
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Fic, 8—Cross Section of Purifiers. 


experienced due to the priming of waste heat boilers, 
particularly those in use with continuous vertical retorts 
not fitted with recuperators. 

From calculations made from test figures, the curves 
in Fig. 10 were plotted. The chemical condition of the 
water must be taken into account, as all the boilers tested 
are fed with chemically softened water. It would appear 
that a steam release of about 15ft. per minute at the front 
end of the boiler is critical. Undoubtedly, priming has 
been obviated in certain plants by ensuring that the 
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diameter of the boiler is of such a size that this critical 
value of steam release is not exceeded. 

When used on dry-quenching plants, the boilers are 
occasionally of the water-tube type. Fans are provided 
which re-circulate inert gases through the hot coke and 
through the boiler. The inert gas is formed after the 
first pass by the initial oxygen being converted to carbon 
dioxide in its passage through the hot coke. The coke is 
either deposited in sealed hoppers during the quenching 
operation or retained in special trucks, which are run 
into a chamber capable of being hermetically sealed. 


Fuel-fired Boilers—The high degree of coke screening 
now in operation has resulted in the availability of supplies 
of fine coke or breeze which makes an excellent and 
The most satisfactory method of 
burning breeze below fin. in size is to use a thin fire so 


cheap boiler fuel. 
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individual steam units. Most modern works use three- 
phase alternating current of voltages up to 440, although 
much higher voltages are used for transmission purposes. 

The gas industry has been to a great extent instrumental 
in improving the design of motors and switchgear for its 
particular purposes. The high electrical conductivity of 
coke dust makes it of vital importance that the gear should 
be absolutely dust-tight, and, owing to the insistence of 
gas engineers on this requirement, motors and switchgear 
are now available which can be relied upon to function 
perfectly under the very worst conditions. In many 
situations in gasworks electrical equipment is subjected 
to corrosive influences, so that the minimum thickness of 
casing now accepted for switchgear is jin. 

The growth of conveying and grading plants, often with 
complicated sequences of operation, has developed the 




















PURIFIERS 

















<—650 FT.— 


Tue Enavege '* 


FiG, 9—Dtayram Showing Distribution of Steam from No. 1 Boiler-house to Emergency Generating Station, Beckton. 


that the au for combustion can be passed through the 
fuel at pressures as low as possible, in order to avoid 
For 


carrying into the flues large quantities of “ fines.” 
this reason, the water-tube boiler fitted with a chain 
grate stoker is the most successful type for this purpose. 

This class of fuel contains no volatile matter, and in 
order that ignition may be obtained with certainty, special 
furnaces have been evolved provided with a front ignition 
arch. Above this a secondary arch is so arranged that 
water vapour can be withdrawn at the front end of the 
furnace and passed back into the combustion chamber 
without having to pass between the fuel and the ignition 
arch with a consequent tendency to absorb its heat. 

In a recent installation at Beckton of three boilers, 
each of 40,000 lb. per hour capacity, each boiler is provided 
with a combustion chamber 18ft. high to the bottom row 
of tubes. Only a comparatively small amount of “ fines ” 
is carried forward, and this is deposited in the first pass, 
and collects in a chamber which is connected to the water 
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Fire-tube Waste Heat Boilers. 


seals of the ash-removal plant and is thus automatically 
withdrawn. A 

Boilers fired with breeze have shown on test an efficiency 
of over 84 per cent. 

Electrical Equipment.—Most modern works employ a 
large proportion of electric power. Owing to the avail- 


and reconnected to make the circuit. 


design a petrol valve which is locked ‘* shut ’’ when the 
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use of contactor gear. This enables the sequences to be 
varied and also provides a safeguard against accidental 
or inadvertent stoppages of part of a plant only, which 
would result in delays due to choking with the conveyed 
material. Such contactor gear, when required to control 
fifteen to twenty motors, is housed in dust-tight buildings ; 
this enables switchgear of the open type to be used with all 
connections exposed to view, so that it is readily accessible 
for alteration or repair. The building is not entered except 
by electricians, as operators control the plant operations 
by means of push buttons situated in the most convenient 
positions. z 

The paper concludes with a description of the Brentford 
station of the Gas Light and Coke Company. 








The “ Featherstone” Petrol-Ignition 
Lock. 


In general small fittings for motor cars are more suitable 
for description in those journals devoted to motoring than 
in THE ENGINEER. But there has recently been brought 
to our notice by its manufacturers, Allen Rae and Co., 
Ltd., of Thames House, Millbank, a petrol-ignition 
lock of such & sound “ engineering ”’ design that we have 
thought its construction might be of interest to engineers 
in general, and not only to those who are happy in the 
possession of cars. The great fault of a simple ignition 
lock is the ease with which the wires may be unloosed 
Consequently, 
the manufacturers of this device have included in the 


ignition is ‘* off.” 


valve, and at the further end the switch contacts. When 
the switch is “‘ off,” a locking piece A engages with a 
slot in the side of the main shaft, preventing its rotation. 
The shaft is reduced in diameter for a short length so 
that if an attempt is made to force the lock, the lever 
will break off completely, leaving the lock undamaged. 
When the Yale key is inserted and turned, the cam 1 
engages first with the fork C, and thereby moves the 
locking piece A aside. It then engages with a projection 
on the side of the main shaft and rotates it to the “ on ’ 
position. By the release of the key the cam swings ba! 
to its former position under the influence of a@ spring. 
So, also, when the switch is returned to the “‘ off ” position, 
does the locking piece re-engage with the slot in the 
central shaft. Two possible ways of “evading” th: 
switch remain to be discussed. The first-—that of puttin, 
in a by-pass for the petrol pipe—is guarded against by 
bringing up the two pipes on opposite sides of the dash. 
The other—that of taking the switch to pieces—is guarded 
against by placing a projecting piece D on the Yale 
lock shaft, which makes it impossible even for the manu- 
facturers themselves to disassemble the unit without the 
use of the key! In examining this lock, we were par- 
ticularly impressed by its workmanlike, ‘ engineering * 
design and construction. 








Isolating Switches for Pole 
Mounting. 


New low-tension pole-mounting isolating switches 
with a quick break and self-aligning mechanism have been 
introduced by W. T. Henley’s Telegraph Works Company, 
Ltd., of Holborn Viaduct, E.C.1. Switches are available 
for two, three, four, or five lines, and having a capacity 














ISOLATING SWITCH “ON'’ AND “OFF’* 


of 150 ampéres at 400 volts between phases, and 260 
volts to earth. 
overhead lines erected in vertical formation. 
fit practically flush with the pole, and as they have neat 
fittings and brown glazed porcelain insulators, they are 
inconspicuous, 
framework, 7in. apart, one switch unit being provided 


Primarily the switches are intended for 
They 


The units are mounted on an angle 





The device is fitted in the dash. On its front there is 








ability of cheap steam from waste heat and breeze fuel, 
the necessary current can usually be generated at the 
works more cheaply than it can be purchased. This 
method of distributing power enables the steam-driven 
units to be of a size and type which result in high 
efficiencies. In addition, the system conserves boiler 
feed water, as the generating plant is almost invariably 
fitted with surface condensers. 

In many cases, waste heat boilers are not favourably 
placed with regard to the steam-using plant, as they 
require to be installed as near as possible to the source of 
heat. Even so, allowing for both motor and electric 
transmission losses, a figure of about 18lb. to 20 lb. 
of steam per B.H.P.-hour can be obtained at the unit 


| 
VIEW SHOWING LOCK MECHANISM 
WHEN TAP IS SHUT. 
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4 switch lever, and above the lever a Yale lock. The lever | show respectively a four-pole switch im the 
can be freely turned from the “on ” to the “off” position, | “‘ off” positions. All the tinned copper blades are self- 
but is then immovable. In order to return it a Yale key | aligning, and are located within limits by phosphor- 
must be inserted in the lock, and its rotation will free the | bronze spring washers between perpendicular insulating 
lever and bring it back to the “on”’ position. The con- | bars. 

struction of the device is shown in the engraving. A 
shaft connected to the lever carries, first, part of the| phosphor-bronze spring mounted at the top 





plant, which shows a considerable economy over small 


locking mechanism ; next, the moving part of the petrol! galvanised mild steel operating shaft, which 


for 


each line. The left and right-hand illustrations 


Yale Lock 
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PETROL-IGNITION LOCK FOR MOTOR VEHICLES 


“on” and 


The quick break mechanism consists of a robust tinned 


of the 
‘ shoots ”’ 
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the contact blades into the “ off” position when the 
spring is compressed by the upward thrust. For operating 
the switches from the ground level a hook rod is employed, 
and a special brass top for mounting on a suitable wooden 
pole is supplied, when required. The arrangement of 
the lower part of the operating shaft enables the switch 
to be padlocked in either the “on” or * off” position. 
With the steady progress of rural electrification, the 
introduction of this new overhead line accessory is very 
opportune, for it enables supply engineers to provide the 
requisite number of disconnecting points on a system, 
both with ease and economy. The makers explain that 
the combination of a Henley “TTT” box with one of 
these new isolating switches on a terminal pole makes one 
of the neatest combined terminal and switch poles it is 
possible to design. 








A Single-Operator Welding Plant. 


Ww illustrate herewith a new Parsons-Murex single- 
operator welding unit, designed to use ordinary vaporising 
The engine is of the standard 


kerosene or paraffin fuel. 





A Boning. Pisture, 


A¥TER considerable ity of the problem, the Hutto 
Engineering Company, Inc., Detroit, Michigan, 
developed a new method for large and small-lot honing of 
connecting-rod crank pin bores as seats for steel-backed 
babbitted bearings. Each connecting-rod is honed indi- 
vidually in combination with the fixture, illustrated, 
which locates the bore concentric with the hone and holds 
the rod in place with a moderate, predetermined pressure 
during the honing operation. The fixture may be operated 
easily and quickly. It does not distort the rod in any 
manner through excessive clamping pressure, and bores of 
unusual accuracy may be consistently produced. The 
connecting-rod is placed on plate A with the crank pin 
bore over pilot B. The gudgeon pin hole is located over a 
flatted pin C for carrying the torque of the hone and thus 
relieving the clamping mechanism of this function. B 
pulling the lever D downward the table E, @ rac 
and pinion arrangement, is raised until the rod is lightly 
clamped between plate A and the ts on the 
lower end of the bushing F. Thereupon the table and the 

















SINGLE OPERATOR WELDING PLANT 


type, manufactured by the Parsons Oil Engine Company, 
Ltd., of Town Quay Works, Southampton, and is specially 
adapted for intermittent running, picking up the load 
instantly, and governing over a wide operating range of 
load. The 6-kW Murex “B.P.F.” type, drooping 
characteristic, welding generator has been specially 
designed for this work and has an output of 200 ampéres 
at 30 volts rising to approximately 75 on open circuit. 
The speed of the combined plant is 1500 r.p.m. The welder 
embodies the latest developments and, owing to its 
remarkably quick recovery after short circuits, about 
1/100th second, no separate excitation is required. 
Further, as it is self-stabilising, it requires no separate 
reactance. A current range of 30/200 ampéres by shunt 
control is provided. The whole plant can be either partly 
or totally enclosed, and a feature of the engine design is its 
great accessibility. The makers point out that the differ- 
ence in fuel cost between this new set and a normal petrol 
engine-driven set is advantageous in the case of a com- 
petitive contract. 








Apexior Tube Sprayer. 


ALMosT simultaneously we have received two com- 
munications concerning the Apexior process of treating 
boiler water tubes for preventing corrosion and scale. 
One comes from J. Dampney and Co., Ltd., of Newcastle- 
on-Type, the makers of the liquid, and the other is an 
article in Power describing some experiments carried out 
m America with the material. 

The makers inform us that they have made arrange- 
ments with the Aerograph Company, Ltd., for the manu- 
facture of a compressed air paint sprayer specially suitable 
for the application of Apexior to boiler tube surfaces, 
which has the advantage over the old process of brushing 
it on, that an even coating can be applied without waste; 
while the job is done much more expeditiously, The 
Aerograph Company’s sprayers are so familiar to our 
readers that it is unnecessary to enlarge upon the appa- 
ratus here, but it is noteworthy that the supplies of spray- 
ing air and paint are carried by one hose, or rather two 
pipes, one within the other. The inner, metallic, hose 
carries the paint and the annulus is used for the air. 
The sprayer can consequently be easily slid through small 
water tubes. The spray requires about 10 cubic feet of 
air per minute at a pressure of 80 Ib. per square inch, and 
will coat tubes of from 2in, to 24in. in diameter. 

The experiments carried out in America were under- 
taken to show the effect of painting tubes with Apexior 
on their steaming qualities. Boiler tubes were immersed 
in water, in glass jars and were heated internally elec- 
trically. Photographs were taken with a spark exposure 
of 1/100,000 ssoteid: and show clearly that the bubbles of 
steam liberated from the coated tube are much finer and 
better distributed than those from the plain tube. It is 
said that there was also an increase in the rate of ‘heat 
transmission of 1} per cent. 








bushing with the work piece clamped between them move 
upward together. The pilot pin B is withdrawn auto- 
matically at a point intermediate between the lower and 
upper extremities of travel. The hone, previously con- 
tracted by the depression of the pawls of the automatic 
head by the actuating bushing in the fixture, enters the 
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NEw HONING FIixTURE 


connecting-rod bore. After it has travelled a predeter- 
mined distance into the bore the pressure against the pawls 
is released and the hone expands to the size of the bore. 
Through a synchronised rotary and reciprocating motion 
produced by the honing machine the hone removes ‘from 
the bore the amount of stock required to produce the 
diameter desired. Expansion of the hone ceases auto- 





matically when the diameter for which it has been set is 


reached ; continued operation of the tool beyond this 
point serves only to impart to the bore a higher lustre 
than is normally produced by the abrasive. Upon com- 
pletion of the honing operation the fixture is lowered by 
moving the lever D upward. As the fixture travels down- 
ward the pawls in the automatic head are depressed and 
the hone is contracted, making it possible for the cun- 
necting-rod to leave the hone without scratching or other- 
wise marring the work. The fixture illustrated is only one 
of many types which may be adapted to this work. The 
pilot plate, holding sleeve, and guide bushing of the 
fixture can be made interchangeable, if desired, tv accom- 
modate various sizes of connecting-rods. 








New Pressure and Float Switches. 


Amongst the recent additions to the British 'Thomson- 
Houston Company’s extensive range of control devices 
are automatic pressure switches and float switches. The 
former are of the diaphragm pattern, designed to operate 
with changes of ure of air or any liquid which will 
not affect the rubber parts. They are of the double-pole 
type with silver contacts having two breaks per pole and 
can be used for the direct starting of small motors or as a 

















AUTOMATIC PRESSURE SWITCH 


pilot device for operating contactor starters of large motors. 
Typical applications are in connection with garage com- 
pressors, domestic and car cleaning water pumps, priming 
and grease pumps, “stop” rear lights on cars, and 
traction air or vacuum brake equipments. For pressures 
up to 250 Ib. per square inch an unloader can be fitted to 
the switch as shown in the first illustration, for automatic- 
ally reducing the pressure in the air compressor to atmos- 
pheric pressure as soon as the pressure switch opens the 
driving motor circuit, thus ensuring that when the pressure 
switch next operates to close the circuit the motor starts 
against reduced load. An automatic electrical device can 
also be fitted for operating the unloader in the event of the 
electrical supply failing. As regards the contact con- 
struction, the new float switches are very similar to the 
automatic pressure switches. They can be supplied in 
two forms either for direct operation, as shown in the 
second illustration, or for chain operation, and they are 
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FLOAT SWITCH 


particularly useful in connection with motor-driven 
pumps when it is desired to maintain a predetermined 
level of water in a tank or to limit the travel of the ram 
of a hydraulic accumulator. Like the pressure switches, 
they can be used for the direct starting of A.C. or D.C. 
motors or as a pilot switch for operating contactor starters 
of larger motors. 








Oil Locomotive for L.M.S. Raiiway. 


Tue third of the oil locomotives built for the London, 
Midland and Scottish Railway by the Hunslet Engine 
Company, Ltd., Leeds, has now been put into regular 
service. In general construction, weight, wheel arrange- 
ment, frames, cab, casing, &c., this locomotive is identical 
with its predecessor, ‘“‘ No. 7402,” which we described and 
illustrated in our issue of January 26th. The power unit, 
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transmission, and auxiliaries are, however, entirely 
different. The six-cylinder sleeve valve engine was manu- 
factured by Peter Brotherhood, Ltd., Peterborough, and 
develops 150 H.P. at 1200 r.p.m. It is illustrated by the 
accompanying engraving. Starting is carried out by an 
air motor engaging with the starting ring on the fly-wheel, 
the air being supplied by a single-cylinder compressor 
embodied in the engine design. An auxiliary Gardner 
petrol compressor is also fitted for charging the starting 
reservoir initially. Both cooling water and lubricating oil 
are circulated through a sectional type Serck radiator, 
the sections of which can be replaced within a few minutes. 
The transmission of the power to the locomotive wheels 





river course and the other into the Seels River. Another 
example is provided by the .Rehoboth-Kalkrand section 
and the Nanid Desert, formerly a waterless waste, is 
to-day a garden with many oases and large areas under 
water, and when the rainy season is over the water 
courses in South-West Africa will have to be remapped. 
The abnormal floods, in compelling rivers in that country 
to take new courses, have furnished much support for the 
portion of Professor Schwartz’s theory which deals with 
that part of the Union, including Nemaqualand and 
South-West Africa, with the result that the Government 
has been sufficiently impressed to have an aerial survey 
made. Only recently the Aughrabies Falls were photo- 














Six-CYLINDER SLEEVE VALVE LOCOMOTIVE Ol ENGINE 


is by a combination of fiuid fly-wheel and epicyclic gear- 
box. The success of these two units when working 
together has been well established on the lighter vehicles, 
and the design has been well considered in order to ensure 
its suitability for shunting work. The Vulcan-Sinclair 
hydraulic coupling is carried on the engine crank shaft 
and the driving shaft extends to meet the main gear-box 
drive. A heavy internal expanding brake drum is fitted 
in order to hold the drag of the coupling whilst ferward or 
reverse gear is engaged. The gear-box has been designed 
and built in conjunction with Messrs. David Brown and 
Sons, Huddersfield, and owing to the extremely severe 
conditions imposed by the shunting of loose coupled 
vehicles it was considered that an exceptionally robust 
epicyclic brake would be required. The usual contracting 
band brake inside the gear-box has been replaced by a 
heavy internal expanding brake outside the box, the shaft 
carrying the drum being sleeved out over the driving 
shaft. This arrangement, of course, prevents more than 
two speeds being arranged for, but the advantage gained 
was considered well worth this loss, particularly as two 
speeds appear ample for normal shunting work. The speeds 
are identical with those of “‘ No. 7402,” d.e,, 4-5 m.p.h. and 
 m.p.h., and the tractive efforts are 12,000 Ib. and 6000 Jb. 
respectively. 








Kalahari Irrigation Scheme. 


THe late Professor Ernest Schwartz devoted years to 
the study of the problem of restoring the Kalahari from 
its present condition of an enormous desert to a fertile 
land, such as more or less reliable history declares it 
once was, until tremendous floods diverted the courses 
of some of the great rivers and turned it into barren 
waste. After long study and the spending of many months 
in traversing the country, tracing old channels and 
identifying the locale of dried-up lakes, Professor Schwartz 
propounded a theory to account for the change which has 
taken piace in the Kalahari, and the measures which he 
was convinced would restore it to its former importance 
as a rich fertile country. His elaborated scheme for 
restoring rivers to their old beds aroused general and deep 
interest when published, so that the Government was 
urged to investigate its possibilities. Unfortunately, 
although the Government did ultimately accede to the 
request, the investigations were not on an adequate scale, 
and there was a large body of public opinion which con- 
sidered that the adverse report of the investigators was 
arrived at on very inadequate data, and by investigators 
with preconceived and adverse opinions. The great floods 
which have been taking place in South-West Africa and 
great parts of the Union, including the Kalahari, for 
several months, have proved very effective in reviving 
interest in the Professor’s theory, more especially as 
rivers are now running in South-West Africa which have 
not fiowed before in the memory of any living person, 
while some of those which have been flowing have, through 
the force of the tremendous quantities of flood waters 
which they have conveyed cut new channels and formed 
lakes. The Oliphant River has broken through the 
sand dunes which blocked its progress in one direction, 
and has made two rivers, one of which flows into the old 








graphed from the air by the S.A. Air Force for the Irriga- 
tion Department, and now a special party in a Gloster 
twin-engine survey aircraft, carrying a crew of six, is 
making an air reconnaisance, and photographing the 
Molopo River and the surrounding Kalahari area. The 
party has since been reinforced by two Air Force machines, 
and the three have made their base at Gobabis. The 
lower reaches of the Nosop River, above the confluence 
with the Molopo, have already been photographed. The 
object, of course, is to investigate the possibility of making 
the water at Molopo, the great river of the Kalahari, 
turn back to its old course and to flow into the Orange 
River and away to the sea. The catchment of the Molopo 
River is as great in area as the Cape Province. The 
Molopo itself rises north of Mafeking, and at one time 
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used to join the Orange River below Upington. Maps 
still show it as doing so, but to-day it flows into a newly 
formed Jake at Abiquas Puts, and makes what Professor 
Schwartz most wanted to “ cure thirstland of its drought,” 
an inland sea. When they do flow, the waters of nine 
rivers join the Molopo 50 miles upstream from Abiquas 
Puts. Water from the mountains of Gobabis in South- 
West Africa join the stream from Mafeking. The Kuruman 
River, which rises 150 miles from Kimberley, also has a 
confluence with the Molopo above Abiquas Puts. The 
aeroplanes have a big field to cover. The area within the 
four points—Kuruman, Mafeking,. Abiquas Puts, and 
Gobabis—contains a smaller population to each 1000 
square miles than any other part of South Africa. The 
area to be investigated measures a quarter of a million 
square miles. 














THE INSTITUTE OF BRITISH FOUNDRYMEN. 


THE annual conference of the Institute of British Foundrymen 
will take place at Manchester between Tuesday, June 5th, and 
Friday, June 8th, 1934. On Tuesday afternoon, at the Midland 
Hotel, Manchester, a General Council meeting will be held at 
4 p.m., the annual general meeting at 8 p.m., and an informal 
reception and entertainment at 8.30 p.m. On Wednesday, 
June 6th, at the Midland Hotel, at 9 a.m., the conference open. 
with a civic welcome by the Right Hon. the Lord Mayor oi 
Manchester. Mr. Roy Stubbs will then yive his presidenti:| 
address, and the following papers will be read and discussed : 

* Report of Cast Iron Sub-Committee of the Technical Com 

mittee’’; and ‘“‘The Crystal Structure and Fermentation «| 
Graphite in Cast Iron and their Influence on the Properties o/ 
the Casting,’’ by Dr.-Ing. Heinrich Hipper, of Aachen. Thy 
afternoon will be devoted to visits to various works. A reception 
will be held at the Midland Hotel at 7 p.m., to be followed by th 
annual banquet and dance at 7.30 p.m. On Thursday th. 
following papers will be read and discussed :--Session A: ** Th 
Drying of Moulds and Cores,’’ hy Mr. E. G. Fiegehen ; ** Recent 
Developments in British Moulding Sand Practice,”’ by Mr. J. .J 

Sheehan ; and the French Exchange paper, *‘ The Use of High 

quality Cast Irons in the Construction of Textile Machinery, 

by Monsieur Roeder, of the Société Alsacienne Constructions 
Mécaniques. Session B: American exchange paper, “Th: 
Properties of Cast Red Brass as Affected by Conditions oi 
Casting and Impurities,’ by Mr. C. M. Saeger, jun., of thi 
United States Bureau of Standards; ** Effect of Mass and Com 

position on Sand-cast Bronzes,’”’ by Mr. F. W. Rowe. Duriny 
the afternoon visits will be paid to the neighbouring works 
In the evening, at 8 p.m., at the Grand Hotel, there will be « 
dance, entertainment, and cards. An all-day excursion has 
been arranged for Friday to Llangollen, North Wales, and 
Chester. A special programme has been arranged for thu 
ladies attending the conference. 








CATALOGUES. 


GENT AND Co., Ltd., Faraday Works, Leicester, ~Particular 
of a new type of staff locater. 

G. Bray anv Co., Ltd., Leeds. —An illustrated brochure oi 
insulator and refractory ware of all types. 

Harewpa, Ltd., 55, Pall Mall, S.W.1. 
types of ships’ windows the firm supplies. 

EpGar ALLEN AND Co., Ltd., Sheftield. 
tions on die steels and *‘ Superweld ”’ tools. 

Ruston aNp Horwnssy, Ltd., Lincoln.—-Publication 
6672, describing a range of small generating sets. 

Heap, WRIGHTSON AND Co., Ltd., Norton-road, Stockton 
on-Tees.—A leaflet on coal concentrating tables. 

Guers, Ltd., Rotherham.-—-Catalogue Sections A and D on 
boiler safety valves and full-bore parallel slide valves. 


Details of the various 
Two new publica 
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CHARLES HawKSLEY Prize.—It is announced that the Counc! 
of the Institution of Civil Engineers has awarded a Charles 
Hawksley Prize of £150 for 1934 to Mr. Henry George Cousins, 
B.Se., Assoc. M. Inst. C.E., of Forest Hill, London, for his design 
of an aerodrome. The prize is awarded for the best design of an 
engineering structure combining artistic merit with excellenc: 
of constructional design, and the competition is open to students 
and associate members of the Institution under thirty years 
of age. ’ 

INSTITUTE OF FUEL.---At the annual corporate meeting of th« 
Institute of Fuel, held on Wednesday, April 25th, it was 
announced that Sir John Cadman, chairman, Anglo-Persian 
Oil Company, had been elected President for the year 1934-35, 
and would assume office in October. Mr. Roland Addy, M.A.. 
managing director, Carlton Main Colliery Company, has been 
elected a Vice-president as from April llth. The Melchett 
Medal for 1934 has been awarded to Dr. Bergius, of Heidelberg, 
the originator of hydrogenation. Dr. Bergius will deliver the 
Melchett Lecture, probably in October next. 

TRANSFERRING Frve Hunprep Homes.—-On Saturday, 
April 14th, the AC-Sphinx Sparking Plug Company, Ltd., 
Bradford-street, Birmingham, conveyed approximately 500 
employees, accompanied by their managing director, Mr. N. F. 
Stockbridge, from the Birmingham factory to the new factory 
at Dunstable on a sight-seeing trip. The party intwenty omni 
buses left the Birmingham works at 8 a.m., arrived in Dunstable 
at 11 a.m., and received a civic reception from the Mayor, 
Councillor A. Cooke, the Town Clerk, and Borough Surveyor, who 
extended a cordial welcome. The object of the visit was to 
enable employees to decide whether they would be prepared 
to remove from Birmingham to Dunstable, and it was noted 
that a big majority of the workers were favourably impressed, 
and it is anticipated that as all employees are having their 
furniture and household effects removed at the expense of the 
A C-Sphinx Sparking Plug Company, practically all the work- 
people and staff will take advantage of this offer. 

Tue INsTITUTION OF MINING AND MeTaLLurGy.—-The annual 
dinner of the Institution of Mining and Metallurgy took place 
on Wednesday evening, April 25th, at Grosvenor House, Park - 
lane. The chair was taken by the President, Mr. G. W. Gray, 
Assoc. R.S.M., and nearly 220 members and their guests were 
present. All the speeches of the evening reflected the improved 
world outlook, and tributes were paid to the work of the Insti- 
tution and its value to the mining industry. The hope war 
expressed that the long-delayed scheme for a new home for the 
Institution would ere long go forward and would receive the 
support it deserved from the mining companies. The toast of 
oP e Institution of Mining and Metallurgy ’’ was ably pro- 
posed by Mr. F. H. Hamilton, who praised the work done by 
the Council and members of the Institution for the mining 
industry. He spoke of the necessity for a gold basis of currency 
and stressed the importance of gold to the British Empire, 
which, he pointed out, produced nearly 70 per cent. of the world’s 
output of gold and was an Imperial matter. He thought that 
in the future the functions of the Institution would increase, and 
it would continue to take a more and more important place in 
the mining world. In responding to the toast, Mr. G. W. Gray 
said that the revival in the work of mining engineers was best 
illustrated by the fact that in 1934 for every name added to the 
Institution’s appointments desired list, four names were taken 
off. He thought that the technical work of the Institution 
would tend to avert the danger of the over-flotation of new 
mining companies. In wishing success to Sir Harold Carpenter, 
F.R.S., the President-elect, Mr. Gray commended the scheme 
for a new home for the Institution, which, he recalled, was 
launched at the 1924 meeting of the Empire Council of Mining 
and Metallurgy, but had been put aside for some time owing 
to lack of funds. Now was the time, he said, to begin again 
and make an appeal to the mining industry to assist in endowing 
the Institution in a manner commensurate with its importance. 
Sir Harold Carpenter proposed the toast of ‘Our Guests,” 
which was charmingly acknowledged by Sir Richard Gregory, 
and Mr. H.T. Tizard. The evening was a most enjoyable one 
and the President thanked the Secretary, Mr. C. MacDermid 
and his staff, fortheir work and the excellentarrangements made. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


An International Tin-plate Agreement. 


It is probable that an announcement will be made 
within the next few days of an international agreement 
between the tin-plate manufacturers of Great Britain, 
Germany, and the United States, and it is possible that 
the French and Italian manufacturers will also be parties 
to the arrangement. One of the first consequences of the 
agreement was an advance in the basis quotation for tin- 
plates from 16s, 6d. to 16s. 9d. to 17s. to 17s. 3d. It has 
been known for some time that negotiations have been 
proceeding, but the general impression was that the 
obstacles in the way of an agreement had proved too diffi- 
cult to be overcome. It is understood that the initiative 
in opening the discussions was taken by the British tin- 
plate makers and that they found a ready response from 
the American and German manufacturers, whilst the 
French and Italians were then less favourably inclined to 
accept the proposals which were put forward. These took 
the form of most of the international trade agreements of 
recent years, and included price arrangements for various 
markets, quotas, and in some cases a division of export 
markets. From the manufacturers’ point of view an 
arrangement of this character had great attractions, as 
the alternative was a continuance of the strong competition 
for overseas business, which has been a feature of this 
trade for the past year. When Great Britain abandoned 
the gold standard the Welsh tin-plate makers regained 
the footing they had lost in many markets owing to their 
higher gold prices. Later, however, when America also 
left the gold standard, the position, particularly in South 
America, was reversed, whilst the German, French, and 
Italian manufacturers competed for export business at 
prices which could have left them little or no profit. It is 
interesting to note that the sheet industry, which is closely 
allied to the tin-plate trade, and, like that trade, has been 
suffering from a scarcity of export business, recently 
advanced home prices by 5s. per ton. It is said that this 
was due to the increased cost of raw materials, but as the 
advance was not applied to export prices it may possibly 
be that the manufacturers have in mind the adoption of 
more aggressive tactics in the export market by quoting 
lower figures. 


The Pig Iron Market. 


Business in this department is still on a hand- 
to-mouth scale, and although some of the running con- 
tracts are approaching completion, buying on a large 
scale has not yet commenced. It is anticipated, however, 
that consumers will shortly have to come into the market, 
and, in the meantime, the volume of new orders, plus 
deliveries against contracts, is sufficient to absorb current 
production. In the Cleveland market five furnaces are 
now producing foundry iron for the open market. The 
greater part of the production is taken by local users 
on the North-East Coast, but considerable shipments 
are being made to Scotland. There are no stocks in the 
makers’ yards,’ and it seems possible that when contracts 
fall due to be renewed, some tightness may develop in 
the position. In the meantime, the quotation is steady 
and based on 67s. 6d. for No. 3 foundry, d/d Teesside, 
2s. extra being charged to consumers in the North-Eastern 
For Scotland, the quotation is 70s. 3d. d/d Glasgow, 


area. 
and 67s. 3d. d/d Falkirk. The Midland ironmasters are 
meeting with a steady demand, although it consists 


principally of small parcels, but in other districts it is 
anticipated that within the next few weeks some large 
contracts will have to be renewed. Most of the business 
passing is for prompt delivery, and specifications against 
orders in hand are on a good scale. The position has 
become rather interesting, as furnaces which are now under 
construction at Wellingborough are expected to commence 
operation within the next month or two, and already 
inquiries are being made to find an outlet for the iron. 
Although the Scottish pig iron producers are finding new 
business rather scarce, production is on a good scale. 
Five furnaces out of the fifteen in operation in Scotland 
are P grange foundry. A noteworthy departure has been 
made by three of the Scottish producers, who have each 
put a furnace on to make a higher phosphorus iron which 
is of a similar analysis to Northants pig iron. It is 
suggested that this will affect the Scottish demand for 
the latter description, but many founders have used 
Cleveland iron for so long that it is not anticipated it 
will seriously affect the request for North-East Coast 
brands. Business in hematite iron has been on a moderate 
scale. The consumers have still iron to take against con- 
tracts, and considerable quantities are passing into con- 
sumption in the Midlands and in the Sheffield district. 


Scotland and the North. 


Although there is a lull in new business in the 
Scottish steel market, the heavy steel works are well 
employed, and likely to be so for some time. They are 
now reaping to the full the benefit of the shipbuilding 
orders placed early in the year, and the contract for the 
new cruiser to be placed with John Brown and Co., Ltd., 
will make their future position more assured. The engi- 
neering works, also, are much busier now than they were 
in the early part of the year, and during the past week or 
ten days a number of orders for boilers, some of them on 
export account, have improved the position. Nevertheless, 
the market for boiler plates is not strong, and the quotation 
of £8 5s. is not always maintained in the face of a tempting 
order. Most of the lighter branches of the industry are 
securing a fair amount of business, although the complaint 
is general that orders are mostly for limited tonnages. 
The re-rollers lately have secured more business, the 
demand being principally for bars for reinforced concrete 
work. The quotation for small steel bars is steady at 
£8 12s., less a rebate of 2s. 6d. on certain conditions for 








the home market, and about £7 10s. for export. New 
business in tubes has been scarce lately, and as a result 
the demand for strip has slackened; but the works 
engaged in producing this material have a fair tonnage 
of orders in hand. In the Lancashire district business 
is well up to recent levels, and lately the market has been 
cheered by a considerable increase in inquiry. The steel 
makers report that the tonnage of individual orders has 
increased of late, and that more business has been 
done recently with the constructional engineers than for 
some time. Nevertheless, the constructional engineering 
industry in Lancashire is not really well employed, and 
there is still a scarcity of important contracts in sight. 
The lighter branches of the industry continue busy, 
and some of the re-rolling works are pressed to keep 
abreast of deliveries. There is a good demand for bright 
drawn steel bars, and business in alloy steels also has been 
satisfactory. 


The Midlands and South Wales. 


Active conditions rule in the Midland iron and 
steel trades, and few departments of the industry are work- 
ing slack time. The recent improvement in the position 
of the constructional engineers has continued, and there 
has been a fair business passing in sections, joists and other 
structural material. The general engineering industries 
are well employed, and most of the machinery makers are 
looking forward to busy conditions during the next few 
months, if only a proportion of the inquiry now in circula- 
tion materialises into business. Apart from the improved 
outlook, the demand for steel materials from these indus- 
tries has shown a moderate expansion during the past 
few weeks. Although the re-rollers of small bars have a 
fair tonnage of orders on their books, they complain 
of the business they are losing to Continental importers. 
Opinions differ, however, as to the importance of this 
contention, since the import figures show little change 
and Continental sellers say they are doing only a small 
business in the Midlands. The net quotation for British 
bars works out at £8 9s. 6d., whilst Continental merchant 
bars are offered at about £7. The works outside the 
British Re-rollers’ Association quote £7 17s. 6d., d/d 
Midlands, and appear to be doing fairly well at this figure. 
Business in boiler plates shows some improvement, but it 
has been barely sufficient to maintain the price, and some 
business is reported to have been done at £8 2s. 6d. 
Orders for colliery steel materials are coming forward at a 
steady rate, and a good business has been done in arches 
and light rails, the quotation for the former being £7 15s. 
for light and £8 15s. for heavy, with the usual accessories. 
For light colliery rails the quotation is £7 10s. to £7 12s. 6d. 
There has been some improvement lately in the position 
of the South Wales market and the tin-plate makers have 
been encouraged by the division amongst them of a good 
order for oil sizes for the Far Eastern market. Although 
the industry worked at over 55 per cent. of capacity during 
the first three months of this year, compared with 62 per 
cent. for the corresponding period of 1933, there was a 
larger tonnage of orders on the makers’ books at the end 
of last month than at the end of the first quarter of last year. 


The North-East Coast and Yorkshire. 


Rather yuiet but steady conditions rule on the 
North-East Coest. Any price changes have been in an 
upward direct’»n, but the volume of business has not 
appreciably ir :reased during the past few weeks. It is 
notable, howe ver, that the tone of the market is confident 
and the belief prevails that busy conditions will rule for 
the remainder of this year. Recently some orders for 
plates and rails have. helped the works rolling these pro- 
ducts to consolidate their position. Inquiries for further 
tonnages of these materials are in circulation, and it is 
anticipated that some substantial orders will be placed 
shortly. The constructional engineers are moderately 
well off as regards work in hand, but at the moment there 
is not much new business in sight. The sheet works are 
not busy, and so far the effect of the 5s. per ton increase 
in price cannot be estimated. The advance, however, is 
not sufficient to give much opportunity for the sale of 
imported sheets, and as it does not apply to the export 
trade it should not materially affect the situation. Over- 
seas business is strongly competed for, particularly in the 
case of galvanised sheets, and Continental manufacturers, 
by cutting prices, appear to be getting a considerable 
share of the business. The demand from the shipyards 
is on a disappointing scale. Beyond orders for one 
or two trawlers, few contracts for ships have been 
taken lately by the North-East Coast yards ; but the 
announcement that one of the new cruisers is to be built 
on the Tyne has created a cheerful impression. A con- 
siderable amount of ship repair work is in hand, and 
this provides an outlet for a good tonnage of steel. The 
steel industry in Yorkshire, on the whole, is well employed, 
but there is a tendency for business to decline in some 
directions. The re-rollers in the Sheffield district have 
full order books, and although the demand has weakened 
of late, it is still on a comparatively good scale. Business 
in stainless steel continues to expand, and the demand for 
alloy steels is so active that preparations are being ‘made 
to lay down additional plant at some of the Sheffield works. 


Copper and Tin. 


After the signing of the copper Code a certain 
amount of speculation developed in the market on the 
news that under its provisions the mine production for 
the American market is to be limited to 20,650 tons per 
month, plus 9500 tons from scrap. The speculative 
activity, however, quickly died down, and the market 
now appears inclined to await developments in the 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


United States. The domestic price has been fixed at 
8-50c., but export business is left free from restrictions, 
either as regards quotas or price. The general impression 
seems to be that whilst the American home price will 
be kept at a fairly high figure, the export quotation will 
be allowed to fall in order to compete with African and 
other producers in the world’s markets. In this way the 
American producers might be able to obtain a good average 
price and dispose of some of their accumulations. In 
the standard market there has been some American 
buying in the expectation probably that prices would 
rise on the news that the code had been signed. American 
producing interests, however, continued to sell electrolytic, 
and in some cases have delivered the metal against 
warrants, and these operations have kept quotations 
down. ... Values in the tin market have fluctuated 
somewhat, widely on reports that the International 
Tin Committee was contemplating increasing the quotas. 
At the end of last week the market was distinctly 
weak, but later became rather firmer. The uncertainty 
regarding the Buffer Pool is undoubtedly having an 
adverse effect upon dealings. It is now suggested that 
the Tin Committee will increase quotas in order to provide 
metal for the Pool. Business with the Continent has 
been on a poor scale, and American consumers have been 
buying only intermittently. Under these conditions it 
is not surprising that speculators have shown very little 
interest in this market. 


Lead and Spelter. 


Steady conditions have ruled in the lead market, 
but consumers do not appear to be taking quite such heavy 
quantities as of late. Nevertheless, substantial tonnages 
of lead are passing into consumption, and the demand for 
lead pipes and sheets appears to be again increasing 
after showing a tendency to contract. Arrivals of Empire 
lead during the week have been only moderate, and 
in consequence a certain amount of metal has been taken 
out of warehouse to satisfy trade requirements. The 
stocks in Metal Exchange warehouse show a slight decline 
on the month, the total being 17,230 tons of duty-free 
lead, compared with 18,496 tons at the end of March, 
whilst the lead in bond increased from 11,547 tons at the 
end of March to 12,298 tons at the end of April. Lately, 
Continental producers of lead pipes and sheets have shown 
more interest in the English market in spite of the duty, 
but the sales have not been important. . . . Little interest 
has attached to the movements in the spelter market 
this week. Prices have been steady, and although the 
demand has developed a weaker tendency, this has not 
affected the tone of the market. The general impression 
seems to be that the statistical position of the metal is 
steadily improving, and that in the long run this must 
influence prices. The control exercised in Germany 
over the consumption of non-ferrous metals has naturally 
been an adverse factor, but apparently consumers are 
to be allowed to use as much spelter in the period April 
to June as they used in the first quarter of the year, when 
consumption was at a fairly high rate. There is plenty 
of spelter available for the London market, and the general 
opinion seems to be that prices for some time are likely 
to remain at about their present level. The stocks in 
Metal Exchange warehouse showed a reduction of from 
4337 tons of duty-free spelter at the end of March, to 
3445 tons at the end of April, whilst the spelter in bond 
was reduced from 2060 tons to 1935 tons. 


Average Non-Ferrous Metal Quotations. 


There was a distinct improvement in the non- 
ferrous metal markets during April, and the London 
Metal Exchange official average quotations show advances 
in practically all departments. The average price of 
lead alone amongst the metals dealt in on the Exchange 
has remained almost stationary. In the case of copper 
the average price for cash shows an increase of 10s. 2d., 
whilst the average for three months was 10s. 8d. over the 
March figure, which practically makes good the loss on 
that month. The average for electrolytic copper 
also 10s. 8d. up, and for wire bars 10s. 9d., whilst best 
selected copper gained 12s. 3d. In the case of tin, the 
average price of which showed a substantial gain in 
March, there is a further increase of £5 6s. 10d. for cash, 
and £5 2s. for three months. The steadiness in the lead 
market during April is shown by the fact that the 
average price for shipment during the current month 
was only 10d. below the March average, for shipment the 
third following month 1s. down, and the mean only 11d. 
less than in the previous month. The average price of 
spelter was slightly higher, the figure for shipment during 
the current month being 3s. 7d. better than in March. 
For shipment the third following month it was 3s. 5d. 
up, whilst the average mean price showed an advance 
of 3s. 3d. The following are the official average quotations 
for April :— 


Is 


STANDARD COPPER Cash . £33 O 103 
3months.. £33 5 8} 
Settlement £33 0 10} 
ELECTROLYTIC COPPER : £36 5 9 
ELECTROLYTIC WIRE Bars £3610 9 


Best SELECTED COPPER .. . reer wer en i 


StanpDarp TIN Cash - £239 6 O 
3months.. £237 13 8} 
Settlement £239 6 3 
For shipment the current month . , £11 10 0 
For shipment the third followi ing 
Leap< month 2 . £11 15 104 
| Mean het Se re a 
L Settlement _ aa -. £1110 3 
( For shipment the current month . £1418 3} 
| For shipment the third following 
SPELTER- month in <3 -. £15 4 0 
} Mean Hs £15 1 lj 
| Settlement .. £14 18 7% 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : 


PIG IRON. 


Home. 
(D/d Teesside Area) 

N.E. Coast— £ s, d. 
Hematite Mixed Nos. .. 3 8 0... 
MOcE ww ccad ed Sey Biss 
Cleveland— (Did Teesside Area) 
No. 1 tg ey i is, ee 
No. 3 G.M.B. Mmm Vis DS HS 
No. 4 Forge .. Go @.c. 


Basic (Less 5/— clint’. S20 


MipLanps— 
Staffs.— (Delivered to Black Country Station) 
North Staffs. Foundry.. 3 11 0.. 
ob _ Forge os» a, Bo Bas 
Baxic (Less 5/— rebate) 3° 46;.8: 4. 


Northampton— 
Foundry No. 3 
Forge 

Derbyshire— 
No. 3 Foundry 
Forge 

ScoTLanp— 

Hematite, f.o.t. furnaces 3 
No. 1 Foundry, ditto 3 
No.3Foundry,ditto .. 3 
Basic, d/d (Less 5/—rebate) 3 


N.W. Coast— 
Hematite Mixed Nos. .. - ae 


"MANUFACTURED IRON. 
Lancs.— Home. 
Crown Bars 
Best Bars 


8S. Yorrs.— 
Crown Bars 
Best Bars 


MipLtanps— 
Crown Bars .. . 
Marked Bars (Stafis.) 
Nut and Bolt Bars 
ScoTLanD— 
Crown Bars 
Best. . 


N.E. Coast— 
Common Bars 
Best Bars mf 
Double Best Bars 





STEEL. 
LONDON AND THE SouTH— 

£ s. d. 
S10 0-3. 
9 10: 0 .. 
oe &.. 
Channels. . 6 oO a 
Rounds, 3in.andup .. 910 0.. 
under 3in. S24. ¢.. 
oe" O 
at ‘la, ee 
din. 910 0.. 


io fein. .. iho vs 
Ee eee ee ee 


Norru-East Coast— 


Angles 
Tees.. 
Joists 


Plates, Zin. (basis) 
fin. .. 


” 


” 


— 
be ost sa? 


Angles 

Tees. . 

Joists 

Channels. . 5° a 
Rounds, 3in. and up 
under 3in. 


~ 


Plates, jin. 
ee Cae 
—— 
fein. 
tin. 
Boiler Plates fin. 


— 
ac o 


_ 
o 


” 


” 


See eonnwmn BDH MHD ww 
a 
nw ~1 
SeSSCSoS CMacaa & 


orb 


MipLanDs, AND LEEDS AND DistTRicT— 
i £ 8. 


a 


Angles 

Tees. . 

Joists 

Channels. PF 
Rounds, gin. and up 
under 3in. 


a) 


~ 


te 1 bo or et 


Plates, Zin. (basis) 
ye 
din. 

» | in. 
fin. 


Boiler Plates, a 


coc PO DS WO Ow DS OO 


owoe 
~ — 
1 a | 


” 


Sea ancn SCAReROaae F 


@ 
or to 


joists, 22s. 6d. : 


Export. 


6 d/d Glasgow 
Sheffield 
a Se 


Export. 
£ a. d. 


Ith | 


~1 <1 @ 


oo 


a1 & 


1 ~1 @ 


“1 @ 


“1 © © © @ +) 


“I 0 4 & 


~“1 @ 


“10 G& @& © 


n 


_ 
at a 22 a 


| 
i 


~ 
aoc ua 


~ 
ro 


Ld - 
Cot ~-3 49 wy ® 


- — ~ 
woaoas go 





cocoooeo » & s 
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STEEL (continued) 
Home. 

GLAsGow AND District— Ba ws £ sa. 
Angles 
Tees. . 
Joists 
Channels. . 
Rounds, 3in. and up 
under 3in. 


_— 
awa 


to ~1 bo 
“Ito -I -3 «1 


_ 


_ 
on 


Plates, jin. (basis) 
405 ee 
” din. .. 
oo) SSS 
fin... 
Boiler Plates .. 


South Wates AREA— 


DZ 
° 
7 


ooaat 


a 


Angles 
Tees.. 
Joists 

Channels... .. 
Rounds, 3in. and up 
under 3in. 


“1 +1 @ 


_— 


sts) 53 * 


_— 
top oo ea a 2 
“s @ 


bons 


os 


“Ib ~1 t 1 


Plates, in. (basis) 
ae. ee 
” eee 
fein. .. 
a 


oom 


_ 
aAAAAaR COS 


oom 


BELFAST. 
3a d. $ «. 
8 ha 8 15 

15 


IRELAND— 


Angles 

Tees. . 

Joists 

Channels. . . 
Rounds, 3in. and w up 
under 3in. 


” 


Plates, jin. (basis) 

fin. .. 

“ Sin. *.3 
ym. .. 
Re 


” 


10 


STEEL MATERIALS. 
Home. 
Se. & 
9 0 
10 5 
10 10 
a: ee 


OTHER 


£ a. ¢ 
8 15 
es 
9 5 
917 


Sheets. 
10-G. to 13-G., f.o.r. 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d 
25-G. to 27-G., d/d 


lee 
ee 
0 


6: > 


Export. 


0 
0 
0 
0 


Rest oF IRELAND. 
' d. 


Export. 


1. 
0 
0 
0 
6 


The above home trade prices are for 4-ton lots and over ; 


2-ton to 4-ton lots, 10s. per ton extra ; 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. & 2. 4, 

4-ton lots and up .. 13 0 0 

2-ton to 4-ton lots ES Oe, Or 

Under 2 tons. 1 0 0 

Export: £16 ts. 6d., c.i. i. duty paid India. 
£11 5s. 0d., f.0.b. other markets. 
Scandinavian Markets Free. 


Tin-plates. 
20 by 14 basis f.0.b. Bristol Channel ports, 17 /— 
Tin-plate Bars, d/d South Wales Works, £5 


Billets. 

Basic, Soft (25-41% C.) os 
Medium (0: 429% to 0- 60% ©. % 
Hard (0-61% to 0-85% C.) 
(0-86% to 0-99% C.) 

% (1% C. and up) j 
Soft (up to 25% C.), 500 tons and up. 

100 tons u 
Rails, Heavy, 500-ton lots, f.0.t.. . 
Light, f.o.t... os 


s 
= 
a 


Soranuauto2 


” 


NIMRWQ’_ HSH w& 


” 


” ” 


— 


” 


_ 
a 


° 
eosooaeaae& FF 


sNoan © @ 
Cs 


_ 
> 


” 


FERRO ALLOYS. 
3/- per lb. 
2/9 per lb. 
: Per ton. 
Ferro Chrome, 4p.c.to 6p.c.carbon £23 0 0 7/- 
+ 6 p.c. to 8 p.c. £21 12 6 7/- 
8 p.c. to 10 p.c. £21 12 6 7/- 
Specially Refined .. 
Max. 2p.c.carbon £36 5 
1 p.c. carbon £38 15 
0-70 p.c. carbon £42 0 
104 per lb. 
2/5 per Ib. 
£10 15 Ohome 
£13 0 O scale 5/—p.u. 
£18 2 6 scale 6/—p.u. 
12/8 per lb. 
5/6 per lb. 
9d. per Ib. 
£225 to £230 
5/3 per lb. 


Tungsten Metal Powder. . 


Ferro Tungsten 
Per Unit. 


0 
0 


11/- 
AT 


12/ 


” 


” ” 


»  carbonfree .. 

Metallic Gieitiinlioe: - 
Ferro Manganese (per ton) 

», Silicon, 45 p.c. to 50 p.c. 

4 ov 18pex. 

» Vanadium ‘ 

» Molybdenum... 

,, Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 


and under 2-ton lots, 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations, 


NON-FERROUS METAL. 
Official Prices, May 2nd. 
CopPpER— 
Cash .. 
Three months .. 
Electrolytio : 
Best Selected ie, d; d Bir- 
mingham ar . 
Sheets, Hot Rolled 


£32 18 4 
£33 2 6 
£36 5 


6 to 
3 to 
0 to 


£32 17 
£33 1 
£35 15 


£36 10 O 
£62 0 0 
Home. Export. 
10d. 10d. 
10d. 10d, 


Tubes, Solid Drawn (basis) .. 
Brazed (basis) 


” 


Brass— 


Ingots, 70/30, d/d Birmingham £31 0 


Export. 
9d. 
11d. 


£30 0 Oto 
Home. 
9d. 
lid. 


Sold Drawn, 2/1 alloy 
Brazed. . 


Tubes, 
Tin— 
0 to £238 15 
Oto £236 5 
6te £11 13 
Oto £15 2 
£100 


. £238 10 
£236 «0 
£18 7 
£14 15 


Cash .. o 
Three months .. 
Leap. 
SPELTER A 
Aluminium Ingots (British) . 


“FUELS. 


SCOTLAND. 

Export. 
13/3 to 13/6 
14/- 
15/- 


LANARKSHIRE— 

(f.0.b. Grangemouth—Navigation Unscreened 
Ell 
Splint .. 


Glasgow— 


” 


” ” 


AYRSHIRE-— 
(f.0.b. Ports)—Steam 
FIFresHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Steam. . ne 
Unscreened Navigation ear tia “ee we ae 


1l/- 


13/6 
2/- to 12/9 
LorH1ans— 

(f.0.b. Leith)}—Hartloy Prime.. .. .. .. 12 

Secondary Steam .. >? : 


'~ to 12/4 
12/- 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke 


17/6 to 20,6 
13;- to 17/6 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
»  Second.. . 
» Best Small .. 
Unscreened 


13/9 to 14/- 
13/- 
10/6 to 11/6 
12/- to 13/6 


DurHAmM-— 
Best Gas. . 
Foundry Coke 


14/8 
18/— to 21 


SHEFFIELD— Inland. 
Best Hand-picked Branch .. 27/— to 28/- 
South Yorkshire Best .. . 22/-to 24/- 
South Yorkshire Seconds 17/6 to 19/6 
Rough Slacks. . 6/—to 9/- 
Nutty Slacks 7/-to 8/6 

CARDIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 
Seconds . . sn acl 
Best Dry “a 
Ordinaries 4 

Best Steam Gaels: 
Cargo Smalls .. 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel 


19/6 
19/— to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/— 
11/6 to 12/6 
22/- to 26/— 
22/- to 37/6 
19/6 to 21/— 

21/- 


SwaNsEA— 
Anthracite Coals : 
Best Large 
Machine-made Cobbles.. “ 
Nuts 
Beans 
Peas Woh 
Rubbly Culm. . 
Steam Coals : 
Large 
Nuts 
Smalls 


35/—- to 38/6 
42/6 to 51/- 
40/- to 50/— 
25/— to 30/- 
18/— to 21/- 

9/6 to 10/6 


18/- to 20/- 
18/6 to 22/6 
11/- to 13/- 


FUEL OIL. 
Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Per Gallon. 


34d. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 si 
Diesel Oil Br cle ‘ 
Manchester prices id. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
French Empire Trade. 


ARRANGEMENTS are being made by the Minister 
for the Colonies to hold a Colonial Conference with a view 
io organising the whole of the French possessions, including 
Protectorates and Mandated Territories as far as possible, 
into one economic unit~with the mother country. The 
idea is to provide a permanent basis of industrial activity 
which will relieve France of some of her dependence on 
foreign markets. The belief that stability can be given 
to the French economic system by colonial development 
is suggested by the fact that the colonies have been taking 
nearly one-half of the total French exports. This increased 
percentage of colonial participation in French trade is, 
of course, explained by the phenomenal decline of 
exchanges with foreign countries during recent years. 
Che colonial development plan is popular in these times of 
depression, when the construction of roads and railways, 
port extensions, and the laying out of plantations should 
provide manufacturers with work if the necessary money 
ean be provided for the purpose. Whether the final 
result will be to place the country in a better position 
when the world returns to normal conditions of trade 
is another matter. At present, the Colonies and Pro- 
tectorates compete with the mother country in most 
kinds of produce, and the Conference, therefore, proposes 
to eliminate such produce from the Colonies and replace 


British Patent Specifications. 


. Lanted 


When an 4 tion is from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. , 











STEAM GENERATORS. 


407,759. October 20th, 1932.—-ReTuRN-TUBE STEAM BOILERs, 
The Inglis Boiler Syndicate, Ltd., and James Stuart, both 
of 65, West Regent-street, Glasgow. 

This invention has reference to return-tube steam boilers of 
‘the Inglis type. A is a combustion chamber located at the rear 
of the boiler with which the flues communicate. B is a return 
flue leading from the chamber to a combustion chamber located 
at the front of the boiler, and C are fire tubes leading from the 
chamber at the front of the boiler to the smoke-box D at the 
rear of the boiler. In the combustion chamber A is a series of 
water tubes E, one series located at each side. The tubes of 
each series are paralle] to each other and each series is con- 
nected to its own upper and lower headers F and G respectively, 
which are connected to the water space of the boiler. The tubes 


N° 407, 759 








it with semi-tropical products that are at present imported, 
while particular attention will be given to the production 
of raw material, such as cotton, wool, minerals, and metals. 
Attempts made so far to attain that end have generally 
proved more costly than satisfactory. 


International Air Services. 


The pioneering work of the French in opening 
up an air route between France and South America offered 
prospects of success so long as there was a possibility | 
of fulfilling the obligation imposed by contracts with 
South American Governments to substitute flying machines 
for naval scouts which at present carry the mails between 
Dakar and Natal, in Brazil. When the Aéropostale 
Company collapsed, the chances of the French preserving 
their privileges appeared remote, in view of German 
efforts to create a service, first, with airships, and then with 
aeroplanes across the South Atlantic, for which purpose 
the ‘* Westfalen’ revictualling ship was stationed in 
mid-ocean. The French failed to construct aircraft suitable 
for the service. The contract with the Argentine auto- 
matically lapsed, and was transferred to the German 
company, which is now carrying the mails entirely by 
air. It is reported that the Germans will shortly put in 
service seaplanes that will dispense with the revictualling 
ship. Meanwhile, the deficit of the French line is increas- 
ing. In 1932, the subsidy paid by the State was 27: 6f. 
per kilometre, and the receipts were 9-8f. per kilometre. 
Competition with Germany appears so hopeless that the 
company “ Air France” has no alternative but to pool 
the traffic with the German company, which will utilise 
the French landing grounds on the route to South America, 
The contract is awaiting the signature of the French 
Government. In the same way, the losses on the Marseilles- 
Saigon line are so heavy that a pool with the competing 
British and Dutch companies is regarded as inevitable, 
if they will accept it. According to the latest figures 
available, the receipts amounted to only 3-5f. per kilo- 
metre, and the State subsidy to 40-5f. per kilometre. 
The country finds that it cannot support this increasingly 
heavy financial burden for the sake of national air prestige. 


Trade and Currency Fluctuations. 


An analysis of trade figures with various countries 
during the first quarter of the year is instructive as showing 
the effect on foreign commercial exchanges of devaluated 
currencies, particularly in view of the French claim that 
the instability of such currencies justifies their special 
methods of balancing trade. The total value of exchanges 
continued to decline during the period under review, but 
the adverse balance was reduced by a considerable 
contraction of imports following upon the reduction of 
quotas since the beginning of the year. It is noteworthy 
that while a heavy diminution of imports and an increase 
of exports apply to certain gold countries, such as Italy 
and Switzerland, which put immediate restrictive 
measures on French goods and thereby secured an 
increase of quotas into France, they are observable equally 
in the exchanges with countries that left the gold standard, 
the exports to Great Britain having increased by 
1,500,000f., and the imports from that country having 
fallen by 40 millions, while exports to the United States 
augmented by 764 millions, probably through the repeal 
of the Prohibition Law, and the imports contracted by 
nearly 133 millions. Exports to Germany increased by 
78 million francs, and the imports from that country 
declined by more than 122 millions. The Irish Free 
State purchased rather more French goods to the value 
of 4,024,000f., and the Irish exports to France fell by 
4,000,000f., the total being now a little more than 1 million 
francs. One fact emerging from this analysis is that non- 
stabilised currencies have not been detrimental to the 
sale of essentially French products. 


Tunnelling Mont Blanc. 


A meeting of French and Italian engineers has 
been held to discuss a scheme for driving a tunnel through 
Mont Blanc for motor car traffic. It is proposed to 
construct two tunnels, each for one-way traffic, and they 
will be connected at intervals by galleries. The scheme 
is meeting with opposition in Switzerland, where it is 
claimed that any such undertaking would contravene 
the Franco-Swiss Convention of 1909, which provided 
that no tunnel would be driven through Mont Blanc 
in competition with the exjsting Simplon, Loetschberg, 
and §t.-Gothard tunnels. The French affirm that the 
proposed tunnel would introduce no element of competi- 
tion, since the goods traffic by motor cars through Mont 





Blanc would necessarily be small. 
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separate the combustion chamber A from the smoke-box. The 
upper headers F are located near the centre of the boiler above the 
top return flue and the lower headers G are located one on eachside 
of and near the bottom of the boiler. The water tubesare bent to 
such formation that, while being close to the hot gases passing 
through the chamber A, they will not impede their progress. 
By the use of such water tubes the efficiency of the boiler is 
increased. Further, as the tubes act as a protective water 
screen to the sides of the combustion chamber, the usual fire- 
brick setting is dispensed with, but, if desired, a sheet metal 
casing J, with suitable heat insulating material K, may be intro- 
duced between the water tubes and smoke-box.—March 29th, 
1934. 


INTERNAL COMBUSTION ENGINES. 


407,889. September 29th, 1933.—Furet InJsecTION Com- 
PRESSION-IGNITION INTERNAL COMBUSTION ENGINES, 
Siemens and Halske Aktiengesellschaft, of Berlin-Siemens- 
stadt, Germany. 

A difficulty with the smaller sizes of fuel injection com- 
pression ignition internal combustion engines arises in con- 
nection with the form of the combustion space in the engine 
cylinders. If the end of the cylinder head and the piston 
head are made flat the jet of fuel diverging conically from 
the nozzle will soon spray on to the walls of the combustion 
space after leaving the nozzle aperture. In accordance with the 


Ad 





invention, an injection nozzle A is arranged centrally of the 
cylinder head. The combustion space is indicated at B. The 
piston head is provided with grooves C extending radially out- 
wards from the centre. The inner surface or wall D of the end 
of the cylinder head is domed and extends over all] the fuel jets, 
so that the jets of fuel are confined by the piston head and the 
cylinder head by surfaces which conform in longitudinal section 
to the drop-shaped jets of fuel. Between the radial grooves for 
the fuel jets there are raised portions of the piston which so 
reduce the compression space that even with the smaller size 
of cylinder the compression temperature necessary for ignition 
is readily attained.— March 29th, 1934. 


DYNAMOS AND MOTORS. 


407,855. July Sth, 1933.—DyNaMo-ELECTRIC MACHINEs. 
The English Electric Company, Ltd., of Queen’s House, 
28, Kingsway, London, W.C.2, and Colin Smith Donaldson, 
of Phenix Works, Bradford. 

Small motors having an end shield of the type which is counter- 
bored to receive a ball or roller bearing will, in accordance with 
this invention, also take a sleeve bearing in the same space. 
In Fig. 1, the end shield is shown at A. The ball bearing housing 
contains a ball bearing in the usual manner held in place by the 
spigoted cover plate B. As shown in Fig. 2, in order to change 
over to the sleeve type of bearing, it is only necessary to remove 
the ball race and place the sleeve bearing C in its place. It is 





then secured by means of the integral flange D, which replaces 
the ball bearing cover plate B, and is formed with a centralising 
spigot E fitting the ball bearing housing in the same manner. 
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In order to provide adequate length for the sleeve bearing, 
the housing may be axially extended by means of the chamber 
F, Fig. 1.— March 29th, 1934. 


407,885. September 21st, 1933.—RecuLaTIoN oF ELECTRICITY 
GENERATING APPARATUS, Chance Brothers and Co., Ltd., 
of Glass Works, Smethwick, Birmingham; and Johann 
Hermann Abbink-Spaink, of the same address. 

In small electric generating sets in which the output capable 
of being given by the dynamo is approximately equal to the 
maximum power that can be developed by the engine, difficulty 
is sometimes experienced in getting the engine to attain its full 
speed immediately after starting. The difficulty may be due to 
either or both of two causes. On the one hand, the engine may be 
incapable of sustaining the full load until it has reached its 
proper speed. On the other hand, while the. dynamo is cold and 
its Internal resistances correspondingly low it may impose an 
excessive load on the engine. The object of the invention is to 
enable the difficulty to be avoided in a simple and convenient 
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manner. The load on the generator A is represented by a 
battery B. The shunt field winding of the dynamo is indicated 
at C and in series with this winding there is a resistance D, which 
can be short circuited by a switeb E, which is a delayed-action 
switch of any convenient form. When both engine and dynamo 
are standing and are cold the switch E is open. Because of the 
resistance the normal excitation of the dynamo and consequently 
the output of the dynamo will be reduced. After the lapse of an 
interval of time, which is arranged to be sufficient to enable the 
engine to attain its normal running condition, the switch E is 
closed automatically. The dynamo then gives its normal output. 
When the engine stops, the switch E re-opens after the engine 
or dynamo has cooled sufficiently (or the alternative resetting 
mechanism is operated) and the resistance D is re-inserted in 
readiness for the next starting operation.—March 29th, 1934. 


SWITCHGEAR. 
407,853. June 29th, 1933.—ExLecrric Cirrcurr BREAKER, 
Maschinenfabrik Oerlikon, of Oecerlikon, near Ziirich, 
Switzerland. 


Numerous types of circuit breakers are known in which a 
holding magnet keeps the contacts closed against the action of 
a releasing magnet which is energised by the main current, 
or the action of a spring, and in which the switch commences 
to be released the instant the releasing force exceeds the holding 
force. The invention aims at preventing the increase of the 
holding current during the switching-off movement, and at 
producing a quick and reliable 
switching-off, without risk of 
sparking or hunting. The switch 
contacts are denoted by A, the 
movable contact being mechani- 
cally connected with the arma- 
ture B of the holding magnet C, 
and also with the armature D of 
the releasing magnet E, which 
is separated from the holding 


Yr magnet. The holding magnet 
C earries a coil H, which is 


connected in series with a coil 
F of the releasing magnet E. 
Both these coils are constantly 
energised. A coil G on the 
holding magnet C acts in opposi- 
tion to the coil H, whilst a 
coil J on the releasing magnet E 
assists the coil F. The action of 
the releasing magnet can be 
assisted by a force (indicated by 
the arrow) which is independent 
of the current, though this has 
no fundamental influence on the 
manner in which the arrange- 
ment works. When the holding 
armature B is moved out of 
contact with the holding magnet 
C, the magnetic resistance of 
the path of the flux increases, 
whereas the corresponding 
resistance in the releasing mag- 
net E is reduced by the converg- 
ence of the armature D towards the pole. The flux in the magnet 
C diminishes accordingly, whilst the flux in the magnet E 
increases. By suitably calculating the coils or the cross section 
of the core, it can be arranged for the electromotive force 
generated in the holding coil H to be counteracted by an opposite 
electromotive force generated in the coil F, or, in the event of 
the electromotive force generated in the coil F being greater 
than that generated in the coil H for even a temporary reduction 
of the holding current.—March 29th, 1934. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


407,620. September 8th, 1933.—Screw THREAD CUTTING 
Taps, E. J. Cross, 10, New-court, Lincoln’s Inn, London. 
This form of tap is intended for making the Dardelet type 
of self-locking thread, especially in blind holes. It is said to 
work quickly and not be liable to breakage. The cutting teeth 
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extend for only about 24 turns round the tap and each ‘is of 
different form, so that the groove of the thread is formed pro- 
gressively. There then follows a series of conical’cutting edges, 






































which trim up the crests of the threads to the proper form, and, 
finally, a few turns of non-cutting thread to act as a guide. 
March 22nd, 1934. 


MOTOR CARS AND ROAD TRAFFIC. 
407,680. 


works, at Kingswood, Bristol. 

The illustration shows a motor tractor brake constructed in 
accordance with this invention. A and Bare concentric inner and 
outer flanges, integral with an end disc ring C, these being keyed 
or otherwise secured to a driving shaft. Upon the inner flange 
there is a discontinuous band D adapted to be contracted 
thereon, whilst a band E adapted{to be expanded jis mounted 
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to contact with the inner face of the outer flange. In alignment 
with the opening formed in the bands, there is an operating 
cam F contacting with abutment pieces G, which are free to 
move within the space between the bands. These abutment 
pieces make contact with a series of rollers H, which, by making 
contact one with the other, serve to transmit pressure from the 
abutment pieces around the annulus between the bands, and, 
therefore, tend to press the bands into contact with the co-acting 
flanges.— March 16th, 1934. 


MISCELLANEOUS. 


407,862. July 17th, 1933.—Circuits ror Mercury Vapour 
Rectiriers, Siemens-Schuckertwerke Aktiengesellschaft, 
of Berlin-Siemensstadt, Germany. 

A cireuit for obtaining a satisfactory distribution of the 
current over two or more anodes of a mercury vapour rectifier 
at light loads forms the subject of this invention. In the 
drawing, a known current-dividing arrangement, comprising 
current-divider coils, is connected between the transformer 
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\ and the rectifier B, and is represented diagrammatically at 
C. Between the anode conductors of each two anodes following 
each other in phase are connected respective choking coils 
D,E,and F. The result of this arrangement is that the currents 
of triple mains frequency flow through the separate coils of the 
current divider C in addition to flowing through the transformer, 
and the current distribution over the anodes in accordance with 


407,772. November 3rd, 1932.—Engotric Weupine, Claude 
Gray Colyer, of ‘‘Summerfield,’’ Albany-crescent, Clay- 
gate, Surrey. 

This specification describes a dual purpose hand tool formed 
preferably in the form of a pair of tongs, which not only enable 
the operator to hold the parts in the required position, but 
enables the tool, with the necessary electrical connections, to 
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carry out the welding process. The pieces of metal requiring 
to be welded together are held in contact in the desired positions 
by the pressure exerted by the welding points A and B, and 
when the pieces have been adjusted to the desired relative 
positions the operator adjusts the member C to make contact 
and complete the electrical circuit whereby the elements are 
spot welded together.—March 29th, 1934. 


407,755. October 14th, 1932.—PuHorTo-rLEoTRIc Creuts, Carl 
Zeiss, of Carl Zeiss-Strasse, Jena, Germany. 

A photo-electric cell constructed in accordance witk this 
invention has a glass filter A permitting the passage substantially 
only of red and infra-red rays and constituting at the same time 
a support for the thallium sulphide and the electrodes. Thallium 
sulphide is placed on the filter A as a layer B and on this layer 
there are two electrodes C and D. The filter A, as well as the 
thallium sulphide layer B and the electrodes C and D, are dis- 


Inst. or FurL.—At Chemical Society’s Rooms, Burlingtoy 
House, W.1. ‘‘ Distribution and Utilisation of Coke Oven Gag 
in the Heavy Industries,” Major M. Koopman. 6 p.m, 

Inst. or Metats.—At Inst. of Mechanical Engineers, Storey’s. 
ate, St. James’s Park, 8.W.1. Twenty-fourth annual May 
lecture, ‘Gases and Metal Surfaces,” Professor E. K.. Rideal, 
F.R.S. 8 p.m. 

SrgePHENSsON Locomotive Soo.—Visit to'Old Oak Common 
running sheds, G.W.R. 6 p.m. 

THuRspDAy, May 10rH. 

Inst. oF ELEcTRICAL ENGINEERS,—Savoy-place, Victoria 
Embankment, W.C.2. Annual general meeting. 6 p.m. 

Norru-East Coast Inst. oF ENGINEERS AND SHIPBUILDERs. 
—At Mining Inst., Newcastle-upon-Tyne. ‘The Arcforin 
Ship: Trials and First Voyage Performances,” Sir Joseph W, 
Isherwood. 6 p.m. 

Royat AERonavuTICAL Soo.—At Royal Soc. of Arts, John 
street, Adelphi, W.C.2. Lecture postponed until October, 

Fripay, May IIts. 

Inst. OF ELECTRICAL ENGINEERS: Scorrish CENTRE.—T he 
Hall of School of Economics and Commerce, Bell-street, Dundes. 
Faraday Lecture, “‘The Electrical Engineer and the Free 
Electron,” Mr, Clifford C. Paterson. 7.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. “The History 
of the British Non-stop Express,” Rev. R. B. Fellowes. 7.30p.ni. 

Royat Inst. or GREAT Britain. —-21, Albemarle-street, W.!. 
Discourse by Mr. C. Leonard Woolley. 9 p.m. 

Monpay, May l4ru. 

NATIONAL INstT. OF INDUSTRIAL PsycuoLocy.—At the London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. ‘‘ Recent Researches into the Effects «| 
Noise on Work,”’ Professor F. C. Bartlett, F.R.S. 5.30 p.m 
WepNrEspay, May l6ru. 


Koya. Soc. or Arts.—John-street, Adelphi, W.C.2.  ‘* Some 
Photographic Aspects of Sound Recording,” Dr. C. E. Kenneth 


September 16th, 1932.—Braxkes, Douglas Motors 
(1932), Ltd., and Cyril George Pullin, both of the company’s 


; Annual general meeting. 
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posed in a housing E with an aperture F through which the cell 
is illuminated. On the rear side of the housing there are two 
metal knobs G and H that touch the electrodes C and D respec- 
tively, and by means of which these electrodes may be con- 
nected to a circuit. The positions of the electrodes C and D 
provide that the path of the current in the thallium sulphide 
layer is parallel to the filter plate A and that the pencil of 
illumination rays is at rigbt angles to this plate and consequently 
to the path of the current.— March 29th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

‘ . serene 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
To-pay. 


Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal —<t. ‘“*Photo-electric Cells and their Applica- 
a 


tion,” Mr. R. C. Iker. 7 p.m. 
Puysicat Soc.—At ia College of Science and Tech- 
$.W.7. Guthrie Lecture, ‘“‘My Recent 


nology, S. gry te 8 
Progress in Gas Calorimetry,” Professor C. V. Boys, F.R.S. 
5 p.m. 
Royat Inst. or GREAT Britarn.—2], Albemarle-street, W.1. 
—Conversazione. 8.30 p.m. 
Saturpay, May 5ru. 
Inst. or ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
SrecTion.—Visit to Birmingham and Shakespeare Country. 
Leave Paddington 9.10 a.m. 
STEPHENSON Locomotive Soc.: MipLanps CENTRE.—Visit 
to Derby works and running sheds, L.M.S. Railway. 9.30 p.m. 
Monpay, May 7TH. 
CHARTERED Surveyors’ Inst.—12, Great George-street, 
S.W.1. ‘The Legal Aspects of the Land Drainage Act, 1930,” 
Mr. F. M. Farmer 8 p.m. 
NATIONAL Inst. or [INDUSTRIAL PsycHoLoGy.—At London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. ‘‘ Recent Researches into the Effects of 
Noise on Work,” Professor F. C. Bartlett, F.R.S. 5.30 p.m. 
Royat Inst. or Great Brirain.—21, Albemarle-street, 
W.1. General meeting, 5 p.m. 
Soc. or ENGINEERS.—At Geological Soc., Burlington House, 
W.1. ‘‘ Developmtnent of the Proposed Manapouri-Deep Cove 
Hydro-electric Power Project,” Mr. L. 8. Donnelley. 5.30, for 
6 p.m. 





Turespay, May 8TH. 
ILLUMINATING ENGINEERING Soc.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. Annual general meeting, 
6.30 for 7 p.m. Address, ‘‘ Recent Progress in Illuminating 
Engineering in the United States,” Mr. 8.G. Hibben. 7.15 p.m. 
Inst. or Crvit EnGinerers.—Great George-street, S.W.1. 
6 p.m. 
Inst. or PETROLEUM TECHNOLOGISTs.—At the House of {the 
Royal Society of Arts, John-street, Adelphi, W.C.2.  “* Lubri- 
cating Grease,” Mr. Harvey 8. Garlick. 5.30 p.m. 
Inst. oF Santrary ENGINEERS.—At Caxton Hall, West- 
minster, S.W.1. ‘‘ Measurement of Sewage,” Mr. W. G. Ardley. 
6 p.m. 


WEDNESDAY, May 9TH. 


Inst. or Civm ENGINEERS.—Great George-street, S.W.1. 
‘“‘ The Construction of Two New Canals for Inland Navigation in 


Mies. 8.30 p.m. 
SocieETvE 
SECTION. 

S.W.1. 
Niche. 


pEsS INGENIEURS CIvILs DE FRANCE: Barurisi 
-At the Inst. of Civil Engineers, Great George-street, 
‘**Some Large French Water Dams,” Monsieur Robert 
5.30 for 6 p.m. 
Tuorspay, May 17TH. 
BritisH ELECTRICAL AND ALLIED MANUFACTURERS’ Assoc.— 
At Connaught Rooms, Great Queen-street, London, W.C. 
Annual! dinner. 
Monpay, May 287TH. 
NATIONAL INst. OF INDUSTRIAL PsycHoLoGy.—At London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. ‘* Recent Researches into the Nature of 
Manual Skill,’ Dr. J. W. Cox. 5,30 p.m. 
Tuursvay, May 3lisr. 
Roya AERONAUTICAL Soc.—Science Museum, 5. Kensington, 
S.W.7. Conversazione, 8.30 p.m. to midnight; reception 
8.30to 9p.m. Twenty-second Wilbur Wright Memorial Lecture 
* Stalling,’ Professor B. Melvill Jones, 9.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue NortHern Atumtnium Company, Ltd., has opened a 
London warehouse at 212-216, Pentonville-road, N.1 (tele- 
phone No., Terminus 4512), where there are facilities for cutting 
material to size and shape. 

Joun T. Batey, managing director, R. and W. Hawthorn, 
Leslie and Co., Ltd., Hebburn-on-Tyne, has been elected Presi 
dent of the N.E.C. Inst., and Mr. Thomas Shaw, former principal 
surveyor, Newcastle-on-Tyne, Lloyds Register of Shipping, 
Vice-President. 

A. C. Wickman, Ltd., Coventry, inform us that they have 
been appointed the sole agents in the British Isles for W. H. A. 
Robertson and Co., Ltd., Bedford, for the sale of heavy type 
bar reeling machines, chain-driven bar reeling and planishing 
machines, ‘Torrington twelve-roll two-way straightening 
machines, automatic wire-straightening and  cutting-off 
machines. 

Henry Simon (E.W.), Ltd., Cheadle Heath, Stockport (pro- 
prietors of Turbine Gears, Ltd.), announce that they have taken 
over from John Hetherington and Sons, Ltd., Manchester, the 
designs, patterns, and jigs of the “‘ Robey-Smith”’ bevel gear 
planer and the ‘‘ Smith and Coventry ”’ spiral bevel gear planer, 
as designed and developed by the original patentees, Smith and 
Coventry. Messrs. Simon will shortly commence manufacture 
of these machines at their Cheadle Heath works, and will also 
be in a position to supply tolls for the various sizes of machines. 











CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 
Tue EnGuisu ELecrric Company has received an order from 
the Bridport Corporation for a C.I.-engined alternator set. The 
engine will have a normal full-load output of 625 B.H.P. at 
375 r.p.m., and will be direct coupled to a 430-kW alternator with 
overhung exciter, generating power at 6600 volts, three-phase, 
50 cycles. 

BeLuIss AND Morcom, Ltd., Birmingham, have received 
repeat orders for a six-cylinder 450-kW engine for the Dunoon 
and District Electric Supply Company, Ltd., to the order of 
Johnson and Phillips, Ltd.; and an eight-cylinder 500-kW 
engine for the Jerusalem electricity supply on the instructions 
of Balfour, Beatty and Co., Ltd. 

Tue, WesTINGHOUSE BRAKE AND SAxBy SIGNAL COMPANY, 
Ltd., has received an order from the London Passenger Transport 
Board for the supply of electro-pneumatic brake equipment for 
the whole of the rolling stock on the Edgware, Morden and 
Highgate line. The total number of vehicles which will be 
equipped under this new order is between 750 and 800. 

THE CAMBRIDGE INSTRUMENT Company, Ltd., of 45, Gros- 
venor-place, London, S.W.1, has received an order from Improved 
Metallurgy, Ltd., Avonmouth, for a large and comprehensive 
equipment of temperature recorders and indicators for their 
new plant. The contract includes twenty potentiometric four- 
point recorders and two goer ene indicators, all flush- 
mounted on four steel panels, together with a large number of 
thermo-couples and several other instruments. 

Tar Encuisu Evecrric Company has been awarded a con- 
tract by the Bradford Corporation for twenty-one A.E.C 
English Electric”’ trollybuses. These vehicles will be of the 
four-wheel double-deck type, with rear entrance and with 
seating capacity for sixty passengers. The omnibus bodies will 
be of standard all-metal construction and will be built at the 
English Electric Company’s Dick Kerr Works, Preston, The 
electrical equipment will comprise an ‘English Electric 
80 H.P. regenerative motor with contactor control, made at the 
company’s Bradford works. The chassis will be supplied by the 








the object of the invention is attained. March 29th, 1934. 





the Netherlands,” Dr. L. R. Wentholt. 6 p.m. 


Associated Equipment Company. 
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A Seven-Day Journal 


Two Submarine Launches. 


On Monday, April 30th, H.M.S. ‘ Salmon,” the 
second of two submarines under construction for thé 
British Admiralty, was successfully launched from 
the Birkenhead yard-of Cammell Laird and Co., Ltd. 
The vessel has the following principal dimensions :— 
Length, 193ft.; breadth, 24ft.; standard displace- 
ment, 670 tons on a 10ft. 6in. mean draught, and a 
submerged displacement of about 1000 tons. The 
full trial estimated horse-power is about 1550, 
with a speed of approximately 133 knots. About 
40 tons of oil fuel are carried. On Tuesday, 
May Ist, there was launched from the Naval Con- 
struction Works of Vickers-Armstrongs, Ltd., the 
Portuguese submarine “ Delfim,”’ the first of three 
submarines ordered for the Portuguese Navy. These 
submarines were originally ordered in Italy, but 
later, owing to financial considerations, they were 
transferred to Vickers-Armstrongs, Ltd., which firm 
had already secured the contract for the whole of the 
armament for the new Portuguese naval programme. 


Cast Concrete and Scientific Research. 


WE have just received from the Cast Concrete 
Products Association, Ltd., the report of a recent 
West of England meeting held at the Merehant 
Venturers’ College, Bristol, at which an address was 
given by Dr. R. E. Stradling, Director of Building 
Research, on the progress of scientific research in 
the cast concrete industry. Speaking on the co- 
operative work between the Cast Concrete Products 
Association and the Building Research Laboratory, 
Dr. Stradling stated that the cost of the work was 
borne half by each side, but the important point 
was that the practical experience of the makers and 
the laboratory technique of scientific workers were 
pooled. That common pooling of knowledge, con- 
tinued Dr. Stradling, was the only hope of real pro- 
gress. Perhaps no recent case of co-operation had 
been so fruitful of real scientific knowledge and of 
commercial importance as that particular work. As 
to the general application of the work which was 
being done, the whole industry was in a transitional 
stage and rapid changes were being brought about. 
Development had to take place, and could only be 
effected in a reasonable time by the linking of prac- 
tical experience and laboratory technique. Dr. 
Stradling expressed the hope that members interested 
in other branches of building would consider whether 
there was not room for scientific work in their sections. 


The Re-opening of Walker Shipyard. 


In the course of a speech made at the luncheon 
which followed the launch of the Portuguese sub- 
marine “ Delfim,” at Barrow last week, Commander 
C. W. Craven, the managing director of Vickers- 
Armstrongs, Ltd., made further reference to the 
placing of the Admiralty order for a cruiser of the 
** Minotaur ” class, and the reopening of the Walker 
slipway on the Tyne. While, he said, there might 
be some disappointment that the whole ship would 
not be built at Barrow, he reminded those present 
that he had repeatedly promised his North-East Coast 
friends that at the earliest opportunity the Walker 
yard would be opened. Commander Craven said 
that he was delighted that the opportunity had arisen 
through the placing of a contract with such man- 
absorbing capacity. The construction of the new 
cruiser would, he said, give them time to recover, 
and it was his profound hope that further work 
would be found to justify the operation of both 
yards. The cruiser orders which had been placed 
with John Brown and Co., Ltd., and his own firm, 
would mean the employment on an average of 4500 
to 5000 hands for the next 2} years. It was also 
announced that Mr. A. J. Hendin, who was formerly 
the shipbuilding director of the Fairfield yard, had 
been appointed a special director of Vickers- 
Armstrongs, Ltd., and will have charge of the Walker 
yard. He will be directly responsible to Mr. J. 
Callender, the general manager at Barrow, who, in 
future, will be responsible for administration to 
Commander C. W. Craven. 


The Retirement of Mr. R. C. Macdonald. 


THE retirement has just taken place of Mr. Robert 
C. Macdonald, M. Inst. C.E., M.I. Mech. E., the 
chief mechanical engineer of the South Metropolitan 
Gas Company. Mr. Macdonald served his appren- 
ticeship with Sir William Arrol and Co., Ltd., of 
Glasgow, which he began in 1888 at the age of 
fourteen, serving eight years in the shops and two 
years in the drawing-office. In 1898 he was in charge 
of the department of the drawing-office which dealt 
with coal-handling plant and hydraulic stoking 
apparatus, after which he supervised the erection of 
hydraulic plants. From 1901 hé spent a year as 
assistant manager at the Glasgow Tube Works of John 
Marshall and Sons, returning to Messrs. Arrols as 
resident agent in 1903. About this time the work 
which: he carried through included the construction 
of engineering shops for the Wallsend Slipway and 


Engineering Company, Ltd., the Heaton and Wallsend 
works of Messrs. Parsons, R. W. Hawthorn, Leslie 
and Co.’s works, and other important crane and dock 
installations on the North-East Coast. Later work 
in which Mr. Macdonald was engaged included the 
erection of the Queen Alexandra Bridge at Sunder- 
land, the Transporter Bridge over the river Tees at 
Middlesbrough, and the widening of Blackfriars Bridge. 
In 1914 he became works manager to Sir William Arrol 
and Co., Ltd., a position which he occupied until 
1916, when he was appointed the chief mechanical 
engineer of the South Metropolitan Gas Company. 
During his eighteen years of service with that company 
Mr. Macdonald has been responsible for the supervision 
of the whole of the company’s extensive mechanical 
plant. Noteworthy works he has carried through 
have included the rebuilding of London’s largest gas- 
holder, following its collapse after the Silvertown 
explosion in 1917; the reconstruction of the com- 
pany’s Greenwich workshops and the modernisation 
of the whole of the company’s equipment to meet the 
engineering demands of modern gasworks practice. 
Alongside these many activities, Mr. Macdonald has 
found time to take a keen interest in safety first 
matters, and was a member of several committees of 
the ‘‘ Safety First ’’ Association. He is also a Vice- 
Chairman of the Commercial Motor Users Associa- 
tion. Many friends will join with us in wishing Mr. 
Macdonald a long and usefui life in his retirement, 
which he will begin by making an extended tour to 
Canada, New Zealand and Australia. 


The Tenders for Kut Barrage. 


In a Journal note of February 9th last we outlined 
the scheme for the propdésed new barrage and sub- 
sidiary works across the river Tigris at Kut, which is 
to be constructed for the Government of Iraq in 
accordance with specifications drawn up by its con- 
sulting engineers, Messrs. Coode, Wilson, Mitchell, 
and Vaughan Lee, of Westminster. The six tenders 
for the scheme were officially opened at the Ministry 
of Economics and Communications at Baghdad on 
Saturday last, May 5th. The lowest tender is that 
of Hersent et Cie., of Paris, £1,120,376, and that firm 
undertakes completion in forty-six months. The 
next lowest tender is that of Balfour, Beatty and Co., 
Ltd., £1,152,380, with an undertaking to complete 
in three working seasons or less than three years. 
Other tenders are those of Sir Lindsay Parkinson and 
Co., Ltd., £1,195,852, completion forty-six months ; 
Nuttal, Mowlem, Brand, and Abboud, Near East, 
Ltd., £1,213,530, completion thirty-six months ; 
Pauling and Co., Ltd., £1,255,520, completion forty- 
eight months; and Philip Holzmann, of Frankfort, 
£1,499,748, with completion in forty-three months. 
No decision may be expected for some time, as the 
consulting engineers have been asked to prepare a 
report on the tenders for the consideration of the 
Government of Iraq. 


Waterloo Bridge. 

On Tuesday evening, May 8th, a meeting was 
held at the House of Commons in order to allow 
Members of Parliament for Greater London to meet 
representatives of the Port of London Authority, 
the Chamber of Shipping, and other river users’ 
organisations, and to hear arguments advanced by 
these bodies as to why the reconstruction of Waterloo 
Bridge rather than its reconditioning should be 
supported. Sir George Hume, who presided, stated 
that two years ago no opportunity was given for 
river users to state their case, so that the present 
meeting had been arranged. Lord Ritchie, the 
Chairman of the Port of London Authority, spoke 
of the difficulty of navigating the Waterloo bend, 
and stated that public utility undertakings like 
Lotts-road, the Battersea and the Fulham power 
stations, required the transport by river of between 
3,000,000 and 4,000,000 tons of coal a year, and oil 
depéts above the river took 190,000,000 gallons. 
In addition, there were river craft carrying general 
cargo from ships discharging in the river and the docks 
to railhead, and to and from numerous private 
wharves. After a careful and detailed examination 
of the engineer’s proposals for reconditioning, the 
P,L.A. had come to the conclusion that, if this was 
done, the present difficulties of navigation would be 
perpetuated, and a position reached ultimately 
where no further expansion of river traffic would be 
practicable. These views were supported by Com- 
mander L. C. Shankland, the P.L.A. River Superin- 
tendent, Mr. H. L. Collard, on behalf of the Associa- 
tion of Master Lightermen and Bargeowners of 
London, and Mr. Cyril Croft, for the Thames River 
Users’ Association. Mr. H. C. Harris, who spoke 
on behalf of the Chamber of Shipping, also supported 
the interests of river users. 


The Shipbuilding Industry. 


In the course of his presidential address at the 
annual conference of the Federation of Engineering 
and Shipbuilding Trades, held at Southport on 
Monday, May 7th, Mr. W. Sherwood said that a 
revival of the key industries which the Federation 
represented would only take place with a complete 
change in both our national and international policy, 
the abolition of restrictions on the interchange of 
goods, and the reduction of the hours of labour of 








those employed. He suggested that the vast changes 











in the organisation of the heavy industries, together 
with improved technical methods and new machinery, 
would necessitate a reduction in working hours and 
the universal establishment of a five-day or forty-hour 
working week without loss of wages, which the Federa- 
tion was sponsoring. With regard to shipbuilding 
and ship repairing, Mr. Sherwood said that the pro- 
posals of the National Government to provide for 
loans on specially favourable terms for the building 
of a large number of new ships of the most up-to-date 
type, on condition that a large-scale scrapping of 
tonnage was underteken, was preferable to a Govern- 
ment subsidy. In dealing with this matter the con- 
ference which followed Mr. Sherwood’s speech 
recalled the plan placed before the Government, 
asking it to create a loan, bearing small interest, to 
buy up the then huge volume of idle and obsolete 
ships. It was pointed out that at that period, several 
years ago, scrap steel was being bought at 25s. to 28s. 
per ton, and that, had the plan been carried through 
and the Government used some of the unemployed 
workmen on breaking-up, it would have been receiving 
now no less than 48s. per ton for the scrap. Reports 
from twelve districts representing engineering and 
shipbuilding were considered, and it was recorded 
that there had been a decided improvement in trade 
noticeable in all those districts. 


A Tanker Pooling Scheme. 


At midnight on Thursday, May 3rd, the Inter- 
national Tanker Pool plan devised by the International 
Tanker Owners’ Association was put into operation. 
The first Chairman of the Association is Mr. H. T.: 
Schierwater, the originator of what is now known as 
“The Schierwater Plan,” and the Deputy Chairmen 
are Mr. D. Paust, of Oslo ; and Mr. P. Ll. Hunting, of 
Newcastle-upon-Tyne. The plan is believed to be the 
first international scheme to be put into operation, 
and it is considered a happy augury for other inter- 
national shipping projects. Under the plan, members 
of the Association will pay into a common pool a 
percentage of all freights received by them on 
charters. The proceeds of the fund thus created, less 
the necessary expenses, will be distributed among 
the owners of vessels laid up, thereby providing a 
definite inducement to owners to refrain from accept- 
ing uneconomic rates. The actual percentage figure 
adopted has not been disclosed, but in the early 
stages of the plan a levy of from 10 to 15 per cent. was 
proposed. The pool is confined to tanker vessels of 
2000 gross tons and over, and the tonnage of a ship 
is to rank as only 70 per cent. of her actual tonnage 
for the purpose of drawing lying-up allowance. It is 
pointed out that motor tonnage can be worked at a 
lower cost than steamships and that for some time 
past motor tankers have secured the majority of the 
charters. The necessity for the scheme was brought 
about by the fact that a short time ago over 3,000,000 
deadweight tons carrying capacity, or over one- 
quarter of the entire tanker tonnage of the world, was 
lying idle. 


Improved Unemployment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday, May 7th, it is estimated that 
on April 23rd, 1934, there were approximately 
10,140,000 insured persons aged 16-64 in employ- 
ment in Great Britain. This total is 82,000 more 
than a month before, and 638,000 more than twelve 
months before. The numbers of unemployed persons 
on the register of unemployment exchanges in Great 
Britain were 1,729,242 wholly unemployed, 329,913 
temporarily stopped, and 89,040 normally in casual 
employment, making a total of 2,148,198. This 
figure is 53,382 less than that on the registers 
on March 19th, 1934, and 549,439 less than a year 
ago. It may be noted that, owing to the number of 
children leaving school after Easter, the number of 
unemployed juveniles was increased by 21,691. Most 
of the principal industries showed « further improve- 
ment in employment during the past month. Those 
mainly affected included building and public works 
contracting, engineering, shipbuilding and ship- 
repairing, motor vehicle and cycle manufacture, the 
iron and steel industry, the manufacture of electrical 
apparatus and appliances, tailoring, the distributive 
trades, and the road transport, dock and harbour, and 
hotel and boarding-house services. There was a 
decline in employment, however, in coal mining and 
in the cotton and wool textile industries. 


Scottish Industries. 


Sm James Litucow, presiding on May 2nd at 
a meeting in Glasgow 'of the Chairman’s Committee 
of the Scottish National Development Council, 
intimated that negotiations were proceeding for 
the formation of a finance company to assist, in 
particular, small new industries, and he was hopeful 
that sufficient support would be forthcoming to 
enable the company to be formed. A report was 
submitted to the meeting on negotiations in which 
the Development Council had been engaged with 
the object of starting in Scotland the manufacture 
by a new process of plastic moulded products— 
a form of bakelite, and as an important Scottish 
firm had offered to purchase a proportion of the 
proposed company’s products, the prospects of setting 
up that new industry in Scotland appeared to be good. 
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THe 50,000-kW CuHicaGco TURBO-ALTERNATOR. 
}EW wore striking proofs could be given of the 


turbo-generating plant of continually greater power 
and efficiency had earned for the Heaton Works than 
the decision of the Commonwealth Edison Company, 
of Chicago, in 1922, to. order a unit of no less 
than 50,000 kW capacity from C. A. Parsons and 
Co. for their new Crawford-avenue Power Station. 
The decision was the more gratifying, since it bore 
witness to the satisfaction given by the 25,000-kW 


world-wide prestige which the construction of 


The Development of the Parsons 
Steam Turbine. 


. XIX. 
(Continued from page 449, May 4th.) 


therefore, to refer to economy in terms of heat con- 
sumption, and on this basis the estimated figure was 
10,265 B.Th.U. per kWh, corresponding to an overall 
thermodynamic efficiency of 33-27 per cent. from 
steam to electricity. 

Remarkable as this figure was rightly considered 
at the time, it was not so good as the actual perform- 
ance. The machine was most carefully tested in 
November, 1926—after a little more than eighteen 
months of almost continuous operation—by the engi- 
neers of the Commonwealth Company, together with 



























































unit which the same company had ordered from 
Messrs. Parsons in 1911 for their Fisk-street Station : 
a machine more powerful and efficient by far than any 
previously in existence. Indeed, such was the con- 


fidence established by the Fisk-street unit that no 
guarantees as to steam consumption were demanded 
from the builders for its much more important 
successor ; Messrs. Parsons stated what consumptions 
Their 


they expected to get, and that was sufficient. 
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estimated steam consumption at full load was 8-38 lb. 
per kWh, but this does not really reflect the economy 
of the machine, because part of the steam was with- 
drawn from the turbine for feed heating before its 
expansion was completed. Moreover, the turbine 
was designed to work on a re-superheating cycle, and 
this introduced another correction, It is better, 








FIG. 137—50,000. KW CHICAGO TURBO -ALTERNATOR 


the consulting engineers, Messrs. Sargent and Lundy, 
of Chicago. The results of these tests showed a heat 
consumption under the designed conditions of opera- 
tion no greater than 10,038 B.Th.U. per kWh, the 
corresponding thermal efficiency being over 34 per 
cent. The performance was therefore better by more 
than 2 per cent. than that which Messrs. Parsons had 
stated. 
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FiG. 138—ARRANGEMENT OF 50,000-KW TURBO - ALTERNATOR 


Since each of the two Chicago units represented, at 








a 







Pipe 





to 





To 
Atmosphere 





To 





H.P. Turbine 
\ 





By-Pass Connection 
when Reheating not used 





5 





From Reheater 


Vertical Pipe 
from Reheater 






Vertical 
Surface 
Condenser 





LP. Turbine 










6,000 kW 
Alternator 









Ist. Stage Feed portiaal 
Water Heater exes, 







the time of its construction, the most advanced ideas 
in power station machinery, a general comparison of 
the respective operating conditions is of interest. 
This is given in Table XIX. 

The Crawford-avenue machine, apart from its 
unusual size, was as interesting from the mechanical 


be seen from the photograph of the machine in the 
station, reproduced in Fig. 137, and from the general 
arrangement, illustrated in Fig. 138, it consisted of a 
high-pressure, intermediate-pressure, and low-pressure 
cylinder, each driving its own alternator. The high- 
pressure cylinder was coupled to a 16,000-kW alter- 
nator running at 1800 r.p.m. This formed one line 
of the unit, the other line comprising an intermediate 
cylinder driving a 29,000-kW alternator at 1800 r.p.m. 
and a low-pressure cylinder driving a 6000-kW alter- 











FiG. 139--FINISHED L.P. ROTOR 


nator at 720 r.p.m. From this cylinder the steam 
passed to a pair of vertical tube condensers having an 
aggregate cooling surface of 56,000 square feet, and 
providing a vacuum of 29-25in. The whole design 
may appear somewhat complicated according to 
modern ideas, but at the time it furnished probably 
the best solution available of the problem of extracting 
the energy from nearly 200 tons of steam per hour, 


Taste XIX.—Comparison of Operating Conditions of Parsons 
Turbines at the Fisk-street and Crawford-avenue Stations. 


Fisk- Crawford- 
street. avenue. 
Rated capacity of unit, kW 25,000 50,000 
Date of order co ee 1911 F 1922 
yo, EE a re 750 . 1800 & 720 
Voltage of alternator, volts 4,500 12,000 
Steam pressure at stop valve gauge, 
Ibi per 8QsiM,.. 6s se jue sos 200 550 
Steam temperature at stop valve, 
deg. Fah. ee 8 Oe sea oe 588 750 
Temperature of reheat, deg. Fah. .. . 700 
Vacuum, in. hg. oa sal epall ee 29-0 29-25 
Feed temperature by extracted 
steam, deg. Fah. » ere - 315 
Test Results. 
Steam consumption, lb. per kWh .. 10-42 .. 8-19 
Heat consumption, B.Th.U.perkWh = 13,255 10,038 
Thermal efficiency overall, per cent. 25-74 .. 34-02 


with due regard to the limitations of speed and of 
alternator construction. 

The use of a low-pressure cylinder driving so small 
an alternator as 6000 kW and running at no more 
than 720 r.p.m. may, at first sight, seem curious, but 
it was, in fact, a very ingenious and efficient method 
of dealing with the enormous volume of the steam to 
be handled. Whatever may be the speed of the low- 














CASING 


FiG. 140—UPPER HALF OF L.P. 


pressure rotor of a turbine, the area of the steam 
annulus formed by the last blade rows has to be main- 
tained at a certain value, if the “ throw-away ” losses 
due to the velocity of the escaping steam are to be 
kept to the figure decided on by the designer. To get 
a large annulus, however, requires a large diameter, 
and a large diameter necessarily implies a low speed 
of revolution on account of centrifugal stresses. To 
have built the low-pressure cylinder for the same 
speed as the intermediate-pressure cylinder, namely, 





as from the thermodynamic point of view. As will 





1800 r.p.m., would have resulted in an annulus much 
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too small for efficiency, and since slow-speed turbines 
are costly per unit of power developed, it was decided 
to reduce the speed of the low-pressure cylinder 
sufficiently to permit of the desired annulus being 
obtained, but to mitigate its cost by constructing this 
portion of the turbine to develop no more power than 
was really necessary. The low-pressure cylinder con- 
tained, in fact, only five rows of running blades. The 
mean diameter of the annulus was 160in., yet by 


aces ina ca ne ec 


FiG. 141—BALANCING L.P. BLADES 


reason of the moderate speed of revolution the 
maximum velocity of the blade tips was only 626ft. 
per second. Some idea of the magnitude of this 
cylinder will be gathered from Figs. 139 and 140, the 
first of which shows the finished rotor and the second 
the upper half of the casing with blades in position. 

The blades of the last row of this cylinder were of 
truly imposing size, overshadowing anything that had 
previously been attempted in the way of blade con- 








This precaution was taken to prevent the possibility of 
vibration of the turbine spindle owing to irregularities 
in the blading. The operation of balancing is illus- 
trated in Fig. 141. 

The steam cycle for which the Crawford-avenue 
turbine was designed involved two important prin- 
ciples, already recognised as conducive to high effi- 
ciency, namely, regenerative feed heating and the 
re-superheating of the steam during its passage 





through the turbine. Neither was altogether novel 
in practice, for multi-stage regenerative feed heating, 
as well as re-superheating, had both been adopted in 
the Blaydon Burn turbine as long before as 1916, 
while the Carville, Dunston, and Barking machines 
had all been designed for a similar cycle. At Crawford- 
avenue, however, the steam conditions were more 
severe than in any of the other machines mentioned, 


turbine at a temperature of 700 deg. Fah. Expansion 
in the intermediate cylinder reduced the pressure to 
about 2 lb. absolute, the final expansion down to the 
vacuum of 29-25in. taking place in the low-pressure 
cylinder. 

The condensate was raised from its initial tempera- 
ture of 65 deg. to 315 deg. Fah. by regenerative heat- 


ing in four stages. It was withdrawn from the con- 
denser by a two-stage motor-driven centrifugal 
pump, which delivered it at a pressure of 15 lb. to 
20 Ib. per square inch, first through the second stage 
intercooler of the air ejector, then through the drain 
cooler where its temperature was raised to 80 deg. 
Fah., and so to the low-pressure feed heater. This 
heater, supplied with steam at a pressure of 5 lb. 
absolute tapped off from the turbine, further raised 
the temperature to 150 deg. Fah. The condensate 
then entered the suction of a _ turbine-driven 
booster pump, which forced it under a pressure of 
from 150 1b. to 200 1b. per square inch through the 
intermediate and high-pressure heaters, and so to the 
inlet of the boiler feed pump. The intermediate 
heater, fed by steam tapped off from the turbine at 
20 lb. absolute pressure, raised the temperature of 
the condensate from 150 deg. to 215 deg. Fah., while 
the high-pressure heater, fed by steam taken from the 
exhaust of the high-pressure turbine cylinder, raised 
it to its final temperature of 315 deg. Fah. Altogether 
over 90,000 lb. of steam per hour, or about 22 per 
cent. of the total quantity entering the turbine, were 
withdrawn from the machine for feed-heating pur- 
poses, but, nevertheless, the volume to be handled 
at the exhaust end of the turbine at full load amounted 
to something like 72,000 cubic feet per second. This 
will give some idea of the problem which had to be 
faced in designing efficient blading and exhaust 
arrangements for so large a turbine working on so 
high a vacuum. 

A section through the high-pressure cylinder of the 
turbine, together with its 16,000-kW alternator, is 
reproduced in Fig. 143. The turbine rotor, as will 
be seen, was made from a solid forging and was pro- 
vided with blades on two diameters, 27-25in. and 
37-25in. respectively. It was 14ft. 3in. long between 
centres of bearings and was bored throughout along 
the axis with a 4in. hole for the internal examination 
of the metal. It carried thirty-eight rows of mild steel 
blades increasing in length from 2-125in. to 3-125in. 
These blades were all of the end-tightened type, so 





while the exceptional size of the unit added a 


that a minimum clearance of }in. could be provided 

















Fic. 142—ERECTING THE I. 


struction. Kach blade was individually rolled to 
shape from a separate billet of mild steel, the blade 
having a thickened root portion to serve as a distance 
piece and to provide a means of attachment. The 
finished blades had an overall length of more than 
42in.; they were 3-375in. wide and weighed about 
21 lb. apiece. Before insertion in the rotor every 
blade was carefully balanced against a blade chosen 
as standard, so that all of them should be identical in 
weight and in the position of the centre of gravity. 








further interest. In the Crawford-avenue turbine, 
steam entered the high-pressure cylinder at a gauge 
pressure of 550 lb. per square inch, superheated to a 
temperature of 750 deg. Fah. It was expanded in 
this cylinder down to a gauge pressure of 100 lb., 
the temperature falling to about 425 deg. Fah. 
Although still far above the saturation point, con- 
taining, indeed, a residual superheat of some 87 deg. 
Fah., the steam was then taken back to the boiler- 
house, passed through a reheater and returned to the 











P./L.P. LINE OF THE CHICAGO 50,000-KW TURBINE IN THE HEATON WORKS 


over their tips without loss of efticiency. The cylinder 
was of cast steel in two pieces only, bolted together 
along their horizontal joint. It was of simple and 
symmetrical design, and as a further precaution 
against distortion, the steam chest was made entirely 
separate and mounted on its own foundation, being 
connected to the cylinder by four U-shaped pipes of 
only 8in. diameter and of considerable length, so as 
to provide ample flexibility. The by-pass valve on 
the top of the_cylinder was arranged for hand opera- 
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rise to another consideration in connection with the 
governing system of the turbine. If the load were 
suddenly thrown off the machine, although the main 
governor might respond instantly by closing its valve, 


tion only, its function being to enable the turbine to 
carry its full rated load at any vacuum down to 
28-25in. 

Anemergency governor of the excentric bolt type was 





“Tre Ewawece” 


Fic. 145 -29,000-KW I.P. ALTERNATOR 

there would be so much steam already beyond its 
control in the turbine, re-superheater, and piping, 
that the intermediate and low-pressure rotors might 


fitted to the end of the turbine rotor to cause the 
shutting down of the machine in the event of the speed 
rising to 10 per cent. above the normal. The action 
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Each 


valves were fitted, one to each condenser. 
valve stem carried a piston somewhat larger in dia- 
meter than the valve itself, and normally balanced 


by the condenser vacuum above and below it. The 
tripping of the emergency valve operated a pilot 
valve which admitted atmospheric pressure to the 
underside of the piston and lifted the vacuum-break- 
ing valve from its seat. 

A section through the intermediate and low-pres- 
sure cylinders of the turbine is shown in Fig. 144. 
Although the cylinders were in line, the rotors were 
entirely distinct mechanically, the intermediate 
cylinder, as already stated, driving a 29,000-kW 
alternator at 1800 revolutions per minute and the 
low-pressure cylinder driving a 6000-kW alternator 
at 720 revolutions per minute. The rotor of the inter- 
mediate cylinder was of the drum and wheel con- 
struction, 16ft. long between its bearing centres. It 
carried altogether twenty-three rows of moving blades 
increasing in length from 3-25in. to 18in. at the 
exhaust end. The mean diameter of the last row was 
6ft. 6in. and the tip speed of the blades in this row 
amounted to 760ft. per second, or considerably more 
than that of the final blade row of the large low- 
pressure cylinder. 

The steam passed to the low-pressure cylinder at 
an absolute pressure of 2 lb. per square inch, through 
a double-walled cone of cast iron, made in two pieces 
with a horizontal joint. The steam way between the 
walls of the cone was practically straight and increased 
slowly in size from the inlet to the outlet end. It 
acted therefore as a diffuser and transmitted the 
steam without any appreciable drop in pressure. The 
bearings, enclosed within the steam cone, were acces- 
sible through large passages provided for the pur- 
pose, while manholes in the cone, normally closed 
by cast iron covers, gave further access should it 
be needed, as well as permitting examination of the 
blading of the two turbines. 

The low-pressure turbine consisted of five wheels 
only, the first and largest of which had a diameter of 
12ft. 6in. The dimensions and weight of the longest 
blades have already been mentioned. It will 
be noted that all the wheels were made to butt 
together at their bosses and rims in accordance with 
Messrs. Parsons standard practice, in order to avoid 
any possibility of disc vibration. It will also be 
observed that the low-pressure rotor carried no dummy 
pistons, the axial pressure of the steam being entirely 
taken care of by a spherically seated thrust block of 
the pivoted pad type. The low-pressure rotor, com- 
plete with blades, weighed no less than 53 tons. 
It was, indeed, the heaviest single piece to be trans- 
ported to Chicago, with the exception of the stator 
of the 29,000-kW alternator which weighed nearly 
754 tons. The size of the rotor, moreover, was such 
that, had the wheels been mounted on the shaft in the 
Heaton Works, the rotor could not have been got out 
of the shops without removing some of the main 
columns. The wheels were therefore bladed in the 
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FIG. 146--COOLING SYSTEM OF ALTERNATOR 


of this governor released a catch by which the emerg- 
ency stop valve was held open, the valve then in- 
stantly closing under the operation of a powerful 
spring. At the same time the oil pressure in the 
system of relays controlling the other steam valves 
of the turbine was released, with the result that all 
these valves also closed automatically. Furthermore, 
a steel cable connected the mechanism of the main 
emergency governor with that of the emergency 
governors of the intermediate and low-pressure 
rotors, so that before any of the rotors could attain 
a dangerous speed, the whole of the steam valves of 
the turbine were automatically closed. A hand- 
tripping device for the emergency valve was pro- 
vided, and indicators were fitted to show which of the 
emergency governors might have come into action. 
Since the steam leaving the high-pressure cylinder 
did not enter the intermediate cylinder immediately, 
but was first returned to the boiler-house for re- 
superheating, it was thought desirable to take pre- 
cautions against any untoward event in the reheating 
system choking the exhaust of the high-pressure 








cylinder and consequently causing the steam pressure 
there to rise to a dangerous degree. This was done 
by admitting steam at the exhaust pressure to the 
underside of a spring-loaded piston, so adjusted that 
the piston would be forced upwards if the pressure 
exceeded 140 1b. per square inch, and would shut 
down the turbine by tripping the emergency valve. 

The adoption of the re-superheating principle gave 


tion, provision was made for the vacuum in the con- 
densers to be automatically destroyed in case the 
speed rose to such an extent as to trip the emergency 
valve. To break the vacuum two 24in. water-sealed 











FIG. 147--ERECTION OF CHICAGO TURBO-ALTERNATOR AT HEATON WORKS 


gathered from Figs. 142 and 147, reproduced from 
photographs taken during the erection of the machine 
in the Heaton Works. In the original of Fig. 142 can 
be seen, supported by a bracket on the steam cone 
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between the cylinders, a tiny turbo-generator of 
0-5 kW capacity. This was an actual working unit, 
built for demonstration purposes, and exhibited in 
operation at the Wembley Exhibition of 1924. 
[t was photographed on the back of its enormous 
relative of 100,000 times its power, as an example 
of the range of output which had been covered by 
the steam turbine since the pioneer unit was con- 
structed by Mr. Parsons thirty-eight years before. 
Fig. 148 shows the cast iron breeches piece through 
which the exhaust steam was taken from the end of 
the low-pressure turbine to the inlets of the two 
condensers. The circular opening through which 
the steam entered this part of the machine was over 
L7ft. diameter. 

The three alternators, rated at 16,000 KW, 
29,000 kW, and 6000 kW respectively, generated 
three-phase current at 12,000 and 12,600 volts and 
60 cycles. Each alternator had its own direct- 
coupled exciter, but at starting up the set exciting 
current was supplied from an external source. Before 
starting the three alternators were electrically 
connected by means of the machine bus-bars. They 
were then excited and steam supplied to the turbine. 
The circulating current between the machines held 
them in phase, so that the whole set came up to 
speed together. The excitation was then changed 
over to the direct-coupled exciters, and the three 
machines could be paralleled with the rest of the 


method of starting was provided in case of no external 
exciting current being available. The rotor of the 
alternator of the low-pressure turbine was fitted 
with a heavy squirrel-cage winding, by means of 
which this machine could be run up as an asyn- 
chronous motor, and the whole turbine thus got into 
service. 

The ventilation of the alternators was carried out 
on the multiple-compartment system, which gave 
uniform cooling throughout the whole length of the 
stator and rotor. This system has already been 
illustrated in connection with the Carville machines, 
At Chicago, however, each alternator was provided 
with its own closed air circuit, the heat being extracted 
by means of an air cooler in the circuit. The ventilat- 
ing arrangement of the 29,000 kW alternator is 
illustrated in Fig. 149. An external motor-driven 
fan in the basement kept the air in forced circulation, 
drawing it from the alternator through a gilled tube 
cooler, and returning it to the machine in a cool 
state. The cooler was built in two sections, each 
mounted on wheels running on floor rails and guided 
overhead by angle irons, so as to permit of easy 
removal for inspection or cleaning. Iron doors gave 
access to the air ducts in the foundation block, and 
served also in connection with other doors in the 
fan inlet duct, to provide for the circulation of free 
air through the alternator in case of any accident 
to the fan or motor. 





station and operated like a single unit. An alternative 


(To be continued.) 








The Works Personnel Department. 


By G. W. TRIPP, F.C.G.I, M. Inst. C.E., M.I. Mech. E. 


T can safely be attirmed that in a large proportion 

of the engineering works in this country managing 
directors have not devoted the care and attention 
to the scientific organisation of a labour department 
that is not only justified, but is actually essential 
if the best results are to be obtained. It would be 
difficult, arbitrarily, to decide which of the main 
essentials to the operation of a modern engineering 
business deserves the first consideration, whether 
it be men, materials, money, or machines, and, 
perhaps, we might add methods; but to put the 
position in an unprovocative spirit, men are not the 
least important. 

Nevertheless, in visiting a large number of well- 
known works, although attention has frequently 
been drawn to the expenditure that has been 
judiciously incurred in the modernisation of machine 
equipment, in the development of a factory on 
functional management lines, in the institution of 
up-to-date rate-fixing methods, and other similar 
improvements, hardly ever has a manufacturer 
claimed as an outstanding feature of his works that 
he has a Labour Department of which he is proud. 
And yet not only is it a positive asset towards the 
smooth running of the whole concern, but, if properly 
organised, in addition to paying for itself, it can 
actually make a profit. That this is a fact careful 
observation and statistics have proved beyond 
controversy. 

Before considering the problem in detail, it would 
be well to summarise the duties of such a department, 
and this can be done in few words—it must be respon- 
sible for everything pertaining to the personnel 
of the whole concern. In this is involved the engaging 
of each man, woman, boy, and girl, who enters the 
firm, their education, their promotion, their interests 
generally, and their discharge, while it is desirable, 
in so far as is possible, to follow their subsequent 
career—altogether a very comprehensive charge. 

If the department is to be an unqualified success, 
there is obviously need for a carefully devised system, 
but it must be one that has a degree of flexibility, 
and, above all, it is essential that it should be under 
the control of the right man. 


Tur LAaBouR MANAGER. 

It is difficult to suggest am appropriate title for 
this official, as the usual one of Labour Manager is 
hardly comprehensive enough, ‘but that of Employ- 
ment Manager is definitely worse, while the more 
suitable one of Superintendent of Personnel does not 
appear to find favour in this country, so that all 
things considered, we may be forgiven for alluding 
to him as Labour Manager for want cf a better appella- 
tion. In an engineering works, - undoubtedly, he 
should be @ fully trained and qualified engineer, for 
there are too many questions bearing on the workshop 
to risk placing anyone else in the chief position. But, 
heyond question, he must possess other qualities ; 
he must be pleasant in disposition with the inherent 
capacity for setting people at their ease when they 
are brought into touch with him, and, withal, he 
must have a personality that will commend him to 
all sections of the community, every one instinctively 
realising that his sense of justice and his integrity 
are above reproach. 

If our labour manager is a man of this type, it 
is incumbent on the board to see that he has every 
opportunity of exercising his qualities in an unfettered 


departmental chiefs, and in common with them 
report to the managing director. Sometimes this 
state of affairs is tacitly allowed, yet he is given a 
slightly lower salary than is enjoyed by his brother 
managers, or he is excluded from certain conferences 
on the ground that they “hardly concern him,” 
or some equally thin excuse, with the result that 
every one feels that he has a less responsible post, 
which in itself tends to friction and a definite loss of 
efficiency. 
THE ORGANISATION. 

Staff—tThe size of the Labour Manager’s staff will 
depend upon the magnitude of the undertaking, but in 
a large works he will undoubtedly require a good deal of 
help. It is suggested that he should have two assistants 
of equal standing, one of whom would act as his 
right-hand man, deputise for him in his absence, 
prepare his cases, and clear up a number of minor 
problems without reference to his chief, while the 
other would be more of a specialist, devoting all 
his energies to the youth of the works, and probably 
be known as the “ apprentice supervisor,” a term that 
appears to be generally accepted at the present time. 
As far as possible the methods and system of records 
will be on the same broad lines. 

Should female workers be employed in considerable 
numbers, it will be advisable to have a third assistant 
answerable only to the labour manager. The pay 
and status of this “women’s supervisor” will 
naturally depend somewhat on the proportion of 
women workers. 

The number of clerks cannot even be estimated 
without some knowledge of the size of the business, 
but with the upper staff determined it will be a com- 
paratively simple matter to adjust the others to suit 
the requirements of each individual case. 

At this point it must be stressed that if the depart- 
ment is to function properly, there must be a 
sufficiency of staff to maintain all records and ensure 
general efficiency. Better far to leave it severely 
alone than to undertake a personnel section in a 
half-hearted way. Many firms have been dis- 
appointed ‘in the results solely because they have 
never tackled the problem really seriously. 

The senior clerk should be held responsible for all 
records, and he will then be able to co-ordinate the 
methods, and ensure just those facts and details 
being chronicled that are most likely to be of interest 
and value to his chief. 

Having briefly indicated a nucleus staff, we can 
turn to the consideration of the duties that will devolve 
upon the department, duties that cover the whole 
period from engagement to discharge, and even after, 
and it will be well to consider them in this sequence. 

Selection.—In choosing a new employee the labour 
manager is governed by two considerations :—(a) That 
of finding the man most suited to the job, and (b) that 
of securing a man who is likely to remain with the firm, 
and so help to decrease the losses due to too big a 
*abour turn-over,” losses which even nowadays are 
not appreciated as they should be. In making his 
choice he must be largely influenced by the informa- 
tion at his disposal, and, accordingly, at this juncture 
we must assume that certain records are being kept, 
or if they are not that steps will be taken in future to 
this end. 

Important factors that will influence selection are 
the man’s mental qualities that can be judged by 





by his record and in the interview ; his moral stand- 
ing, probably vouched for by references; and his 
social position, by which is inferred such considera- 
tions as his home life, his environment, and his place 
of abode—quite an important item. 

These points will be borne in mind when the 
standard application form is being prepared, and it 
will be so arranged that the individual who is seeking 
a post will be able to insert all the particulars which 
it is considered will prove to be of use, such as length 
of apprenticeship and where served, subsequent 
positions held with dates, and any special experience 
likely to be of value, details of technical training, and 
certificates gained, as well as health record, and the 
usual name, age, address, &c., invariably asked. The 
applications will be carefully scrutinised in conjunc- 
tion with the requirements previously set out by the 
department requisitioning the man or with a standard 
if that is available, and by this means a limited 
number of candidates will be selected. 

When a test is applied it is at this stage of the pro 
ceedings that it is made, the test being devised on the 
result of experience and careful investigation, being 
suited to the needs of the particular case. The value 
of a test has been abundantly demonstrated, but it is 
considered by the writer that no appointment should 
be made on the results of the test alone, but that 
rather some form of marks should be awarded for it. 

A personal interview is essential, not only to avoid 
the employment of those who are found undesirable 
in ways that could not be revealed either on the appli- 
cation form or by the test, but also to ensure that the 
selected candidate will be impressed by the fact that 
it is in his interests to remain with the firm. A 
judicious consideration of the application forms will 
undoubtedly weed out many of the rolling stones, 
but this constitutes only half the business. 

The thoughts that are always uppermost in the 
mind of the employee are payment, permanency, pros- 
pects, and pension, and there is no better time for 
placing the company in a favourable position from 
the man’s view-point than at the initial interview. 
Wise questions will soon elicit particulars as to his 
outside interests, so that he can be put in touch with 
appropriate social activities, which tend to foster 
that esprit de corps which is so valuable an asset in a 
commercial enterprise. 

Whether the labour manager should be vested with 
sole power to make the appointment is a moot ques- 
tion, and it is often urged that the foreman or works 
manager should have some voice in the selection, 
while some go as far as to advocate a committee on 
which will be a representative of the man’s future 
colleagues. But when a personnel department is 
functioning harmoniously, it is usually found that 
the works are prepared loyally to abide by the 
decision of the labour manager. 

The selection being made, it is important at once 
to initiate a personal record card, to which are trans- 
ferred all the details from the application form which 
are likely to be of permanent value, the employce 
himself being invited to keep in touch with the 
personnel department and inform the office of any 
items that might with advantage be added from time 
to time, such as the gaining of certificates in tech- 
nical subjects, or in the case of staff the election to 
membership of the various engineering institutions 
and other bodies. 

Maintenance.—-When a valuable machine tool is 
installed in the works, special attention is bestowed 
upon its ‘‘ running in ” in its early days, and in well- 
managed works there is an organised scheme of 
periodical inspection and overhaul, but too often 
the much more complex “‘ human machine ”’ is treated 
far worse, and the man, once handed over to a fore- 
man, ceases to be of interest to anyone else, soon finds 
he receives far more “ kicks than ha’pence,” and 
friction often results. Where there is an efficient 
personnel department, this does not occur, for the 
labour manager, with his eye ever on the curve show- 
ing the monthly labour turnover percentage which 
he is anxious to reduce to a minimum, knows full 
well that contentment is one of his greatest allies. 

Very often a man becomes dissatisfied because of 
some difficulty that has arisen between him and his 
foreman, possibly not due to the actual fault of either, 
and yet a breach, once created, is liable to widen 
rapidly. Frequently the best solution for such a case 
is to be found in a transfer to a different shop, a pro- 
ceeding that has to be negotiated with considerable 
tact, and one requiring a spirit of understanding 
between the personnel department and the works 
management. Foremen still imagine that a change of 
work must necessarily tend to a reduction of output, 
but close observation has definitely proved the very 
opposite, and periodical shifts round are actually 
beneficial, while there is the added advantage that 
the number of so-called “‘ key ’”? men is reduced to a 
minimum. 

Works Committees.—A wise administration will 
favour the setting up of works committees. Many of 
the minor difficulties incident to the shops can be most 
effectively handled by the men themselves without 
reference to higher authority, and if rightly fostered, 
the very existence of the committee can be made to 
develop and encourage friendly relations. At more 
important meetings which affect the well-being of the 
whole concern the labour manager should take the 
chair, with possibly other members of the staff 
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that the decision he reached by agreement. In matters 
concerning piecework prices, wages, and questions 
of production it may be considered desirable to 
arrange for the works manager to preside, but even 
so the labour manager or his deputy should be present. 
Great care should be taken to avoid dividing the com- 
mittee into two camps, one representing the employer 
and the other the employed, for the welfare of the 
works generally should be the goal of the whole com- 
mittee ; perhaps an ideal, but if skilfully handled not 
outside practical polities. 

Promotion.—The recognition of the possibility of 
promotion, and the establishment of a scheme of 
‘upward mobility ’’ will do much towards engender- 
ing and maintaining a spirit of contentment. The 
term promotion should be taken to include the 
securing of a better position in the same grade, an 
increase of responsibility, and the definite advance- 
ment to a higher grade. It is of paramount importance 
that the method of promotion be above reproach, and 
for this reason many firms have adopted the very 
wise expedient of a promotion board, although many 
still make the mistake of regarding the matter as the 
concern of the works management alone, to the exclusion 
of the labour manager. If, however, the latter is 
made the chairman of the board he cannot be accused 
of departmental bias, he can be extremely useful, and 
will be able to maintain that personal contact that 
is so essential to the success of his own department. 
It is considered essential that the promotion of the 
upper staff should similarly be dealt with by the pro- 
motion board. If the board is given executive powers 
its decision alone should be promulgated, but if, on 
the other hand, it is advisory, and makes a recom- 
mendation to the managing director, it is most impor- 
tant that unless full agreement is reached, a minority 
report be also forwarded, so that the fullest informa- 
tion may be in the hands of the chief. 

It is highly desirable that the official who will be 
the immediate chief of the man that is promoted, 
should be co-opted as a member of the board. This 
will serve a dual purpose, first, to convince him of the 
fairness of the method of promotion ; and secondly, 
enable the man selected to make the acquaintance of 
his new chief in an atmosphere of confidence. 

Training.—\t is increasingly important that all 
grades should be educated in a definite way with 
possible promotion in view. Men should be encour- 
aged to take classes in appropriate subjects, and when 
they pass the qualifying examination the fact should 
be recorded to their credit on their personal cards. 
An excellent scheme freely adopted in America is that 
known as the “ three position ’’ one, in which a man 
seeks to qualify for the post immediately above him, 
while prosecuting his own work to the best of his 
ability, and at the same time endeavouring to train 
the man below him to succeed to his own post. Apart 
from the classes arranged by the local technical 
schools, much may be done by the works administre- 
tion by providing occasional instructive lectures, by 
organising staff meetings wheregeneral works problems 
may be freely discussed, and by arranging for educa- 
tional visits to other works, affording similar facilities 
in exchange. 

With regard to staff meetings, the mistake is often 
made of thinking it necessary to hold them “ out of 
hours,” although management and other meetings are 
heid in “ works time.” Frequently with a little 
skilful foresight and co-operation these meetings can 
be held during working hours without disorganisation 
and with a very distinct accession of goodwill. 


Too often the junior members of the staff are not 
encouraged to qualify for membership of the big 
engineering Institutions, whereas it should be clearly 
understood that such membership would be regarded 
as @ recognised qualification. Not only will the 
personnel department keep all the records as to educa- 
tion, but it can do much to help towards the efficient 
operation of the scheme of training that has been 
approved for adoption. 

Service Work.—There is still much room for that 
form of activity which fell into severe disfavour under 
the title of “ welfare work,” largely because of the 
grandmotherly and irritating methods employed. 
Matters concerning housing difficulties, transport 
facilities, sports, and social amenities, if skilfully 
handled, can be far more satisfactorily undertaken 
by the personnel department than by the individual, 
while it will encourage confidence and contentment 
if it is generally appreciated that there is someone 
who will lend a sympathetic ear to anyone who is in 
trouble, without divulging anything as to the assist- 
ance rendered. 

Perhaps under the heading of service work may be 
placed the publication of a works magazine, which, 
if rightly edited and evolved, may be made a valuable 
bond of union between all classes of the community. 


The Value of Permanency.—Although staff appoint- 
ments are normally regarded as of a relatively per- 
manent nature, too frequently the “‘ producer’s”’ posi- 
tion is precarious; he is dischargeable at short notice; 
he always has the feeling of insecurity, and often the 
spectre of unemployment haunts him; all very damag- 
ing to a really efficient worker. It would be difficult 
to find a logical reason for this discrimination between 
the classes, yet most industrialists would look 
askance at any proposal to put their operatives on 
an annual salary, and allow them conditions and 
privileges analogous to those afforded to the staff. 


In those instances where it has been tried, it has, 
however, proved to be a success. 

Another fruitful source of worry to the con- 
scientious worker is that future day when he will no 
longer be able to earn his own living, and to meet this 
genuine difficulty many schemes of pension have been 
evolved. That a pension is a reliable anchor has been 
clearly demonstrated, and so it possesses a positive 
value to a firm in assisting to reduce the labour turn- 
over. In some cases it is arranged for the whole of 
the pension to be paid by the employer, but the more 
usual course is for the employee to be expected to 
contribute his share. It is not a difficult matter to 
determine actuarially the probable cost of a pension 
scheme, but too often the intangible savings have been 
ignored, important though they are. In all con- 
tributory cases it should be clearly enunciated as a 
general principle that all moneys paid by the em- 
ployee will be returned to him with a liberal rate of 
interest, if he leaves before reaching the age for 
retirement. If he has to sever his connection with 
the company for reasons of ill-health, he would, of 
course, receive the amount of pension to which he 
was entitled by his former service. In the case of 
firms which cannot avoid a certain amount of labour 
turnover, owing to seasonal demands for their products, 
and other causes, it may only be possible for a per- 
centage of the employees to enjoy pension privileges, 
but this only increases the desire to be numbered 
among those selected, which in itself will prove to be 
an additional aid to efficiency. 

Discharge.—The question of discharge is very 
important, for it is a well-known fact that men fre- 
quently leave when it is contrary to their real desires, 
and to the interests both of themselves and of the 
firm, which is genuinely sorry to lose their services. 
A sharp passage of arms between man and foreman 
is frequently terminated by the demand “ pay me 
up” on the part of the man, or by his summary dis- 
misal by the foreman. It is therefore advisable for 
no discharge to be possible without the approval of 
the labour manager, who, for reasons already ex- 
plained, naturally deprecates a man leaving. A 
midway course is to allow the foreman the right to 
discharge from the shop, and the labour manager 
from the company. The very fact that the man dis- 
charged by one foreman may shortly prove to be one 
of the best men in another shop will soon tend to be 
a salutary check on the first foreman’s impetuosity. 

When the case comes before the labour manager, he 
will not be content merely to accept the version of 
the foreman, but will thoroughly sift the matter, 
ascertaining the man’s views, and if it is shown to be 
but the whim of the moment he will probably effect 
a reconsideration and arrange a return to the status 





quo without loss of dignity to either side or in any way 
inspiring in the mind of the man the idea of indis- 
pensability. 

If, however, after carefully analysing the reasons 
for leaving he is satisfied that discharge is the proper 
course, he will make the parting an amicable one, 
except, of course, in those cases where dismissal 
takes place as a disciplinary act. He will further 
encourage the departing man to keep in touch with 
the firm from time to time, knowing that in certain 
and perhaps exceptional circumstances the man may 
be re-employed by the firm at some future date. 

The cause for leaving will be fully stated on the 
personal card, which will thereupon be transferred 
to another section allocated to those who have left, 
and @ wise works manager will make it his business 
to peruse these cards periodically, or else arrange for 
a monthly analysis to be furnished for his considera- 
tion, as a flood of light will be thrown on shop adminis- 
tration by an intelligent scrutiny of these records. 


JUVENILE LABOUR. 


Articles have appeared in THE ENGINEER from 
time to time describing somewhat exhaustively 
different schemes of apprenticeship, and pointing 
out the urgent need to provide an upward 
avenue for all deserving boys. Accordingly, it is 
not now the intention to develop this side of the 
personnel problem, other than to stress the importance 
of placing the Apprentice Supervisor on the staff of 
the Labour Manager. The boy of to-day will be the 
mechanic and foreman of to-morrow, and it is accord- 
ingly but logical that his welfare, in the widest sense 
of the term, should be the consideration of that branch 
of the organisation that is normally devoted to 
personnel, from the day of his entry until the 
end of his career. Unfortunately, too often the 
apprentice supervisor finds himself saddled with 
other duties, which take him into a field well outside 
his primary calling, and he is for this reason attached 
to the works manager, who relegates him to a sub- 
ordinate position, where very little real interest is 
devoted either to him or to his work. 

Conclusion.—Finally, it should be duly emphasised 
that it is only the properly organised and efficient 
personnel department-that can truthfully claim to be 
self-supporting, a half-hearted affair being but an 
unwieldy incubus. While each scheme must be 
arranged to suit the individual needs of the works or 
factory, particularly as regards the forms, records, 
and graphs used, it is, nevertheless, submitted with 
confidence that if the general principles outlined in 
‘this article are followed, there is every reason to 
anticipate a successful issue. 











The Mustapha 


T\HE Mustapha Jetty, the building of which at 

Algiers has recently been completed, is of con- 
siderable interest to harbour engineers for the reason 
that it exhibits the latest development of breakwater 
construction by means of concrete blocks of great 
size. In selecting the type of breakwater to be built 
to form an extension of the sheltered area of the 
harbour, decided upon about ten years ago, the 
engineers followed the practice which has been adopted 
during the last twenty years or thereabouts for the 
majority of Mediterranean breakwaters in deep water, 
and departed from the classic form of mound break- 
water of the old Marseilles type. The difficulty of 
obtaining the large quantity of stone which would 
have been required for the building of a breakwater 
of the old mound form induced the engineers to 
endeavour to reduce the volume of the submerged 
mound, and such a reduction was secured by the 
adoption of a design combining a vertical breakwater 
wall and a rubble mound, whose surface was finished 
off at a considerable depth below water level. 

The so-called cyclopean concrete block construc- 
tion, involving the use of concrete blocks of very large 
size in the building of breakwaters, was introduced 
by Italian engineers. Following on their compara- 
tively successful work with hollow blocks of an initial 
weight of the order of 100 tons, Italian harbour engi- 
neers about 1923 devised, or, more correctly, developed 
that system of construction by which almost solid 
blocks of very large dimensions, extending the full 
width of the structure, are set to form pillars, each 
separate pillar being free to settle independently of 
the adjacent masses. Blocks weighing from 200 tons 
to over 400 tons have been employed for this purpose 
in Italian harbours since 1923. The Eastern Jetty at 
Catania is, we believe, the first example of cyclopean 
construction on a large scale. The blocks used there 
weighed about 300 tons. Blocks of 360 tons weight 
were used later on in the breakwater at Bari. At 
Palermo completely solid blocks were used in 1927, 
and, in 1928, the extensions of the Galliera Mole and 
the Principe Umberto Mole at Genoa were begun with 
blocks weighing 220 tons in order to make use of 
existing floating plant, but later on blocks of 350 tons 








weight were employed when a crane of a lifting 


Jetty, Algiers. 


capacity of about 550 tons became available. Blocks 
of 416 tons weight were used for the island break- 
water at Naples, which was completed last year. 
At Bengazi solid blocks, weighing 550 tons, con- 
structed in a small dock, were floated into position 
in the breakwater by means of coupled pontoons, 
between which a block, partly water-borne, was 
slung. 
THE Bay OF ALGIERs. 


The Bay of Algiers, about 10 miles in width between 
Capes Matifou and Caxine, has a sea bed consisting 
of firmly compacted sand sloping gently for about 
8 kiloms. from the shore line and then rapidly deepen- 
ing. The prevailing winds are from the east in 
summer and from the west and north-west in winter. 
The sector of severe exposure to storms is comprised 
between north-west and north-east, and the height 
of the greatest waves in the vicinity of the break- 
water is between 6m. and 7m. Up to about ten years 
ago the principal deep-water-area of Algiers Harbour 
was the Agha Basin of about 86 acres. In 192] a 
programme of harbour development was approved, 
including the construction of two open basins, to be 
known as the Mustapha and Hamma basins, to the 
south of the then existing harbour works,. which 
were to be protected by a breakwater parallel with 
the shore, and now known as the Mustapha Jetty (see 
plan, Fig. 1). The Mustapha Basin has been com- 
pleted, but the building of the Hamma Basin has 
not yet been begun. The contractors for the works 
are MM. Schneider et Cie, Daydé, and Hersent. 


THe MustarHa JETTY. 

The new breakwater has a length of 1200 m., and 
is shown in the plan (Fig. 1), and in the cross section 
(Fig. 3). It consists of a wall of concrete blocks 
founded at a depth of 15 m. below low water zero 
upon a mound of rubble stone, the depth of which 
varies with the level of the sea bed, but is on the 
average about 5 m. The height of the vertical wall 
from its foundation to low water zero is greater than 
that of any other vertical breakwater hitherto built 
on a rubble mound, that at Valparaiso being 14 m., 





Catania 12-5 m., and Genoa 11-5 m. The weight of 
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each of the foundation blocks is 450 tons, and that of 
each of the three blocks, superimposed on it to form a 
The blocks of the lowest. course are 


pillar, 400 tons. 


13 m. long overall, 3-7 m. high, and 4 m. in width. 
Those of the other courses are all 11m. long by 4-1 m. 
high, and 4 m. wide. 

Special precautions had to be taken by the con- 
tractors to lift, transport, and put in place such heavy 
loads in order to reduce the risk of breakage. 


Each 





pillars of blocks. 


12 m. long, 


joints. 
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In order, however, to meet possible 
irregularities in the settlement of the pillars on the 
foundation mound, the capping is built in sections 
each covering three vertical pillars. 
The sections are separated from each other by dry. 


The rubble mound rests directly on the sand of the 
sea bed, and consists of a mixture of quarry stones, 
up to 200 kiloms. weight, and of quarry débris, the 





Matifou at the eastern end of the Bay of Algiers, about 
10 miles from the harbour. The quarried material 
was transported by barges from a works jetty near 
the quarry, either to the site of the breakwater for 
deposit in the mound or to the block-yard. The 
block-yard was laid out on a large flat area of re- 
claimed land, the rows of block moulds being placed in 
series parallel with a neighbouring quay (see plan, 
Fig. 2). Each of the shuttering sets weighed 20 tons. 
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block is formed with four vertical cavities (Fig. 3), 
each cavity being provided with two crossbars, thus 
giving eight points of attachment for the lifting 
tackle. The lifting claws form swingle-trees one above 
the other, so as to distribute the load equally on the 
eight points. Only one block broke during the build- 
ing operations. In some respects the blocks used in 
the Mustapha Breakwater show improvements in 
design over the earlier Italian blocks, particularly in 
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void spaces being reduced to a minimum. 
slopes of the mound are protected by natural blocks 
of quarry stone weighing 200 kilos. and upwards. 
berm on the exposed side of the breakwater is pro- 
tected by a course of concrete blocks, 4-4 m. 
width, deposited on the rubble mound. A similar 
course of blocks also protects the berm on the harbour 
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The following table shows the mix of concrete 
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FiG. 3--MUSTAPHA JETTY, 


the grooving and tenoning in the vertical planes. 
The vertical joints between the pillars are formed with 
tenons and mortices—see the plan view, Fig. 3, 
so that the blocks fit into each other. This provision 
facilitated the actual construction work, in addition 
to forming a bond between the pillars. The blocks 
in each pillar are also jointed together, the four 
cavities in each block ,being formed so that those of 
one block are immediately over the corresponding 
cavities in the block below it. The cavities were filled 
after the building of a pillar with cement concrete in 
which are embedded old steel rails placed vertically 
(Fig. 3). The rails project above the upper block and 
into the mass concrete of the capping. The latter is 
2 m. thick, and has a parapet reinforced by mild 
steel bars placed horizontally. The capping thus 
contributes to the binding together of the vertical 








PLAN OF BLOCKS 
SECTION AND PLAN 


employed in different parts of the breakwater struc- 


ture :— 
Position. Mixture. 
Wall blocks Broken stone... 1-0 mi. 
Sand .. 0°45 m3. 
Cement 175 kilos. 
Filling vertical cavities 
in blocks. . - .. Gravel 0-8 m.3 
Sand 0-4 m.3 
Cement .. .. 300 kilos. 
Mass concrete capping Brokenstone.. 1-0 m.3 
Sand 0-45 m.3 
Cement 165 kilos. 
Apron blocks Broken stone.. 1-0 m.3 
Sand 0°45 m.3 
Cement .. 165 kilos. 


BLOCK-YARD AND PLANT. 


The quarry from which the rubble stone and the 
broken stone for concrete were obtained is at Cap 


in 
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The steel shutter sides were lined with wood, and were 
very strongly built, so as to resist without any appre- 
ciable deformation the thrust exerted by the wet 
concrete under a head of over 4m. Two blocks were 
made every day, pouring being carried on in each 
block without interruption. The series of blocks in 
the block-yard were separated by rail tracks on 
which travelled an electrically operated gantry crane 
of 450 tons lifting capacity. This transporter had a 
net weight of 480 tons, and was carried on thirty- 
two wheels running on rail tracks of 2 m. gauge. 
The maximum load per wheel on the rails was as 
much as 30 tons and the weight of the transporter. 
together with the weight of the larger type of block, 
930 tons. The tracks in the block-yard were so 
arranged that the block transporter could pass from 
any of the pairs of tracks between the blocks on to 
an electric traverser located in a pit with rails at 
right angles to the transporter tracks. When a block 
was to be loaded on to a barge for conveyance to the 
breakwater site the transporter was placed on the 
traverser which was then nfoved to the quay face. 
At this point the transporter with the block left the 
traverser and travelled parallel to the quay, moving on 
tracks one of which was laid on the quay wall, and 
the other on a short length of block wall constructed 
for the purpose, the barge being berthed between the 
two tracks (Fig. 2). The total loaded weight of the 
transporter plus traverser was about 1200 tons. The 
contractors employed three block barges for trans- 
porting the blocks from the quay to the breakwater 
site. Views of the block-yard and transporter will be 
seen on page 480. 


FLOATING CRANE. 


The floating gantry crane, built by Schneider et Cie.. 
for setting the concrete blocks, is also shown in the 
views on page 480. It consists of two steel pontoons, 
spaced 14-6 m. apart in the clear, and connected 
together by heavy steel frame work. The hoisting 
winch, which is capable of rotation around the 
vertical axis, is mounted on top of the steel frame 
work, and is carried on a roller turntable having a 
circular path, 15 m. diameter. The lifting gear is 
operated by electric motors supplied with current 
from a generator set housed in one of the pontoons. 
This gantry crane, which weighs 1200 tons, laid all the 
blocks of the breakwater without accident of any kind. 


BLocK SETTING. 


When a block was to be laid the crane was moored 
on the-centre line of the jetty, the two pontoons being 
one on each side of the breakwater wall. The barge 
carrying the block, placed lengthwise, was brought 
between the pontoons under the hoisting winch. 
The block was hooked on and lifted, the hoisting gear 
was then rotated through 90 deg., and the block 
lowered under water into its position, the operation 
being controlled by a diver. On an average, 50 min. 
elapsed from the time when the lifting tackle of the 
transporter was fitted in the block at the block-yard 
to the time when the block was set in position in the 
breakwater. The deposition of the rubble mound was 
kept several hundred metres in advance of the block 
laying operations, and blocks were not deposited on 
the foundation until the latter had been in position for 
one year, to allow for even settlement. The final 
levelling of the foundation bed was carried out by 
divers. The blocks, 1200 in number, were laid in 
steps, each layer being in advance of the one directly 
above it by about 12m. The first of the blocks was 
laid in February, 1928, and the last block was 








deposited in June, 1933. The building of the mass 
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concrete superstructure was finished a few weeks 
ago. The maximum number of blocks set in any one 
day was thirteen, the average being five per day when 
block setting was in progress. 

We are indebted to Monsieur L. V. Bénézit, director 


of the Schneider Company, of Paris, for the use of 


photographs and drawings, and for the information 
upon which this account of the Mustapha Jetty is 
hased. 








Fabricated Locomotive Cylinders. 


AN interesting example of the employment of welding 
in locomotive construction is provided by the L.M.S. 
Railway’s stahdard 2-6-4 tank locomotive “ No. 2424,” 
in which many parts have been fabricated by autogenous 
welding and a number of components attached by welding 
which previously were riveted or bolted. The locomotive 
in question was constructed at the Derby works, and the 
principal point of interest is that the cylinders were com- 
pletely fabricated from steel plates, and are fitted with 














PARTIALLY COMPLETED STEAM CHEST 


cast iron liners in the barrel and steam chest. This engine 
has now been at work for some time with satisfactory 
results. 

One of the cylinders is shown from two positions in 
the engraving at the head of this page, and in another 
illustration a fabricated steam chest with the exhaust 
branches is seen in a partly completed state. In 
addition to the fabrication of the cylinders, the follow- 
ing frame stretchers were also welded to the frames, 
although the riveting was retained :—hind buffer beam, 
under footplate, in front of coal bunker, behind fire-box, 
above driving wheels, between motion plates, behind 
smoke-box, for Bissel truck swivel pin, and between 
cylinders. In addition, a number of other small details 
were also welded to the frames. 








AccORDING to the U.S. Bureau of Metal Statistics, 
South Africa came first in 1933 among the world’s pro- 
ducers of gold, with 11,025,000 fine ounces, followed by 
Canada with 2,947,000 fine ounces and the United States 
with 2,537,000 fine ounces. Mexico came first in the matter 
of silver production with 68,710,000 fine ounces, followed 
by the United States and Canada with 20,955,000 and 
14,843,000 fine ounces respectively. 








The Principles of Refrigeration.* 
By Sir WILLIAM BRAGG. 


In these days it is obvious that the discoveries of 
science are exercising a tremendous effect upon our 
affairs—individual, national, and international. Certain 
applications of discovery are to our advantage, as, for 
example, the plentiful provision of food, clothing, leisure, 
and other necessities, though it is to be admitted that 
distribution is badly at fault. On the other hand, science 
can be so applied as to cause painful dislocations in 
peaceful industry, and utter misery in war. The question 
at once arises—Can the applications of scientific discovery 
be put under control, either by law, or by any form of 
common consent ? It is impossible to put any real check 
on the urge to acquire new knowledge, but perhaps an 
understanding watch may be kept upon the progress of 
discovery, and upon the uses that men of all sorts are 
finding for it, so that abuses may be stopped in time, 
while beneficial applications may be encouraged. 

It must be an understanding watch, because action 
must needs be quick to be effective. Weeds had better 
be discovered at once and pulled up while their roots are 
feeble. But, it may be argued, science is so far advanced 
that experts alone can understand its thoughts and its 
deductions. If this were true such lectures as that which 
I am to give this evening would be in vain. But it is 
not true. One may distinguish between the broad prin- 
ciples of science which gradually become clear in the 
course of years or centuries, and the complicated deduc- 
tions which men derive from those principles in order to 
satisfy their keen desires. The difference is like that which 
exists between strategy and tactics in a military campaign. 
A layman may follow the former, and only a trained 
soldier may comprehend the innumerable details of the 
latter. 

The immense and still growing refrigeration industry 
will serve as an excellent example. It springs directly 
from a very few fundamental principles of Nature which 
are readily understood. The construction of its machinery 
requires the highest technical skill and most ingenious 
and painstaking scientific research. Its strategy is simple ; 
its tactics are exceedingly complicated. It is exercising 
a great influence on the health and comfort of the nation, 
and is a matter of the greatest importance to our trade 
and to our relations with foreign countries. This is well 
illustrated by a table published in connection with the 
present Refrigeration Exhibition in the Science Museum 
in South Kensington. In 1932 we imported 14 million 
tons of meat, halfa million tons of cheese and butter, 
70,000 tons of fish, about 400 million eggs, while the 
fruit filled 500 ships. All this: food was. brought to the 
country by the aid of refrigeration. It works out at about 
5 oz. a day for every person in the country. If we try 
to comprehend this vast movement, and to forecast its 
future, we may be helped from a knowledge of the funda- 
mental principles, while. we leave the details of the 
machinery to the experts among the scientists and the 
engineers. 

Of these elementary considerations the most important 
is that which shows us the activities of the world, including 
all its life, as dependent on two opposing tendencies in 
Nature. The atoms and the molecules of which we and 
our surroundings are made are drawn together by forces 
which, if given their full influence, would bind them into a 
single lump, motionless and dead. The opposing tendency 
is that energy of motion which, in various forms, and 
particularly baraate of hest, keeps the atoms rhccun molecules 


* Abstract of a sabia given under the auspices of the British 
Science Guild, on W: ednesday evening, May 2nd, in the Lecture 
Theatre of the Royal Institution. 








continually on the move. If the heat tendency is in the 
ascendant, atoms and the molecules fly apart in complete 
disorder and form a gas, as happens, for example, in the 
air where the molecules of nitrogen and oxygen move 
to and fro with intense rapidity, never entering into 
combination with each other because their lively motions 
so far overpower their relatively feeble attempts to hold 
together. It should be remembered that the atoms are 
like the letters of the alphabet, limited in number, whereas 
the molecules are like words that can be made of the 
letters. The number of possible combinations of atoms 
is infinite, and all the processes of Nature, animate and 
inanimate, depend on the continual resolution of molecules 
into atoms and their recombination in fresh forms, just 
as type is distributed by the compositor and set up in 
words of new meaning. 

Now heat may encourage the processes on which life 
depends by shaking up the atoms and molecules of a 
body so that they are continually presented to each other 
in different ways, so favouring the combinations that 
Nature must bring about. In liquids there is much 
freedom, though the forces between the molecules have 
so far the upper hand that they do not easily break away 
from each other. Life, in fact, is mainly carried on in 
substances which contain much liquid as the body tissues 
or the stalk of a plant or the flesh of a fruit. If heat is 
relatively so feeble that the molecules draw finally together 
and lose all power of shifting their places with respect 
to each other, the life of that body has ceased. When 
Nature finally lays the molecules to rest in this way, there 
is usually a beautiful order in their arrangement, which 
displays itself in the perfect symmetry of its outward 
form; the substance is now, as we say, a crystal. There 
is a certain amount of crystalline arrangement in every 
body, because rigidity is useful as in the bones and the 
teeth, and even in the tissués there is some attempt at 
arrangement, because living bodies cannot be made of 
liquids only. 

When we want to preserve meat and fruit for our 
use, we must check as far as is necessary the constant 
tendency of molecules to break up and re-unite, whether 
as part of the natural change of the body itself, or as a 
consequence of living forms imported from outside. 
That is the essence of refrigeration. Our machines must 
slow down the individual motions of the molecules of 
the substances which we wish to preserve from change. 
How can wé get at those invisible motions ? 

The methods of refrigeration, like the occasion for 
it, depend on simple fundamental principles, one of which 
we learnt in the cricket field. When we wished to make 
a catch we found that we had to draw our hands back 
quickly as the ball entered them. If we held our hands 
firmly in place, it hurt, and the ball generally jumped 
out again. It was because the hands retreated before the 
ball that the latter lost its speed. In a cylinder containing 
air or any gas, the molecules are continually bombarding 
the piston and being reflected therefrom. It is this 
bombardment which constitutes pressure. If, now, the 
piston is allowed to be driven forwards, the molecules 
that strike it all lose way like the cricket bail. Their 
motion is diminished, heat is lost, the gas cooled. When- 
ever a gas is allowed to expand against pressure, it loses 
heat. Conversely, if it is compressed it becomes warmer, 
as everyone knows who has handled a bicycle pump. 
Here is our refrigerating engine. First, compress a gas, 
such as the air, take away the heat thus put into it by 
bathing its container in running water at- normal tem- 
perature, and then allow the compressed air to expand. 
It is chilled in consequence, and may then be allowed to 
circulate in or round the chamber containing the sub- 
stances to be refrigerated. This is the essential operation ; 
the refrigerating machine is its elaboration by the engineer 





along: scientific lines: The method was actualiy used 
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in 1881 to bring home from New Zealand the first consign- 
ment of 5000 lambs. 

There is a second method of arresting motion, more 
easily handled than the first. When molecules on the 
surface of a liquid break away as they do sometimes, the 
liquid which has expelled them has lost energy and heat. 
We are familiar with the chill due to evaporation. A 
wet hand feels cold when the wind blows over it ; a water 
holder of porous earthenware or canvas is chilled when 
it is placed in a draught, ail the better if the wind is hot 
and dry. So most machines to-day cause ammonia to 
evaporate by drawing away the vapour as fast as it is 
formed. This is the essential feature of a machine which 
skilful design, based on much research, has brought to 
a high state of efficiency. 

Thus, the skill of the engineer-scientist has given 
us a means of controlling to a large extent those natural 
processes which cause deterioration in our foods. When 
their machines are put into use, it is found that there 
is still further work to be done, very important and very 
interesting. Apples, for example, do not cease to develop 
when they are gathered; they must be treated as living 
organisms. The temperature must be nicely adjusted. 
It must be cold enough to hinder change, yet not_so cold 
as to cause crystalline arrangement. Even its atmosphere 
must be regulated; not too much oxygen, or it will live 
too fast, nor too much carbon dioxide, or it will be 
suffocated and develop “ brown heart.” The proper 
treatment of one kind of apple differs from that of another. 
A whole new and most interesting world of research opens 
out before the keen workers at Cambridge, at East 
Malling, at Aberdeen, at Teddington. One thinks with 
amazement of the rapid growth of a marvellous industry, 
and realises that there is far more to come. What will 
be the consequences if, for example, it is proved, as seems 
to be certain, that chilled meat can now be brought 
trom Australia, provided a certain proportion of carbonic 
acid is added to the air in the ship’s hold? What is to 
be the effect when the word “ perishable ’’ disappears 
from the food label? And when the element of chance 
and choice in the housekeeper’s shopping lies not in the 
degree of freshness of a limited number of foods, but in 
the variety of foods all of one high standard of excellence ? 

The vigorous progress of this already vast movement 
is no matter of surprise when we realise that on the 
one hand it is directed towards the fulfilment of primitive 
and urgent desires, and that on the other it depends 
on the application of fundamental principles which 
scientific research has laid bare. The desires are per- 
manent; research, physical, chemical, and biological, 
gains strength every day, and so the movement is sure 
also to grow in volume and in power. 








Electro-Pneumatically Controlled 
Bar Skimming Machine. 


THE machine illustrated herewith has been built for 
one of the leading steel manufacturing firms by Craven 
Brothers (Manchester), Ltd., Reddish, near Stockport, 
and is for skimming or peeling steel bars up to 6in. dia- 
meter. One of its principal features is the employment of 
compressed air for operating the various motions con- 
nected with the feed, quick-power traverse and bar 
gripping mechanism. It will be observed that all the 
controls are centralised in the front of the machine con- 
veniently for the operator, which enables the machine to 
be worked continuously by two men only, one controlling 
the machine and the other loading and unloading the bars. 

Usually in machines of this class the bars are fed 
through the cutter head by live rollers, but in this case 
the bars are fed through by means of saddles equipped 
with constant-speed motors, which provide feed and quick- 
power traverse. The motor controls are operated by 
pneumatic cylinders on the saddles and connected by 
piping to the operator’s control station. The cutters are 
arranged in detachable cutter heads which are bolted into 
the hollow spindle of the six-speed all-geared driving head- 
stock, the range of speeds being from 25 to 80 r.p.m. 





Vertical and horizontal roller guide supports ensure 
rigidity of the work under treatment. 

The saddles run along the beds on large rollers and are 
traversed by rack and pinion, and the feed drive is obtained 
from independent flanged-mounted motors which pick 
up their power from copper collector bars running along 
the rear of the bed. The rate of feed is varied by means 
of slip gears to suit the different diameters of bars. The 
bar gripping mechanism is operated by two large air 
cylinders mounted on each saddle. 

The operation of the machine is semi-automatic and 
only requires semi-skilled labour. The bar is rolled into 
the machine from the stack on to the first roller support 
and the bottom V of the clamp. The control lever is then 
moved into the clamping notch and the bar is securely 
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ROAD BUILDING IN GERMANY. 


Ir is planned in Germany to construct a network of 
modern motor roads to meet the needs of traffic for several 
decades to come. To begin with, about 5000 kiloms. 
(3100 miles) of roads intended exclusively for motor 
traffic are to be built in the next five years. It is estimated 
that it will take 200 men a year to construct | kilom. of 
road, and great benefits are expected in the direct and 
indirect reduction of unemployment. A _ lack has 
existed of any central authority to direct road-building 
activity and since the war the German roads have 
been in an unsatisfactory state. An Inspector-General 
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END VIEW 


gripped, the feed to the carriage being automatically 
engaged just before the air cylinder comes into operation. 
The bar is then pushed between the horizontal guide rollers 
and through the revolving cutter head, and when it has 
travelled through the headstock spindle and roller sup- 
ports at the left-hand end the finished end of the bar is 
gripped by the left-hand clamp. The right-hand clamp is 
released and returned quickly to the starting position 
ready to receive the next bar, which follows immediately, 
thus giving continuous operation. 








Dia. | Mild steel. High-tensile 
of bar Dias! 8.50/60 tons. 
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The table above gives the outputs of the machine on 














various diameters of bars. 





SHOWING GUIDE ROLLERS 


AND CUTTER HEAD 


of German Road Construction has been appointed, with 
the duties of deciding the location of the new motor 
roads and superintending their construction. He is also 
responsible for the renewal and development of the old 
road network and the centralising of administration. The 
motor roads will have separate carriageways 7-50 m. 
(244ft.) in width for each direction of travel. The space 
of 3:5 m. to 5m. (11}ft. to 16$ft.) between the carriage- 
ways will be planted with hedges to prevent mutual 
dazzle by the headlights of the opposing traffic streams. 
Level crossings with other roads will be avoided, as will 
all curves of small radius. Speeds of well over 100 kiloms. 
(65 miles) per hour are contemplated. In building 
the roads the guiding principle will be to make use 
as far as possible of locally available material. <A 
questionnaire was recently circulated to the partici- 
pants in a ‘2000-kilom. tour through Germany,” 
from which it appears that a road construction of small 
setts would be regarded as the safest by motorists who 
were on the roads at all seasons. This type of paving 
is cheap to construct and maintain, and since 80 to 85 
per cent. of the cost is represented by wages, has a conse- 
quent benefit on the unemployment situation. 
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Railway and Road Matters. 


THE changes at Montrose whereby, as a result of pooling, 
the L.M.S. station can be closed, outlined herein on March 
30th, were carried out on April 29th. 

THE carriages in use on British railways would seat 
simultaneously the entire populations of Leeds, Glasgow, 
Manchester, and Plymouth combined. The 630,000 rail- 
way-owned wagons, coupled together, would reach from 
London to New York. 

Tue Southern Railway now runs an express goods 
train of forty-nine wagons and a brake, completely fitted 
with the vacuum brake, from Nine Elms to Exmouth 
Junction, Exeter. It covers the 82 miles to Salisbury in 
106 minutes, which is an average speed of 464 m.p.h. The 
86-mile stretch thence to Exmouth Junction is over a 
heavily graded section and needs 140 minutes. 


THE aeroplane service between Plymouth, Cardiff, 
Birmingham, and Liverpool of Railway Air Services, Ltd., 
was opened on Monday last. De Havilland ‘‘ Dragon ” 
eight-seater aeroplanes are being used, with Imperial 
Airways pilots. Connections will be made at Cardiff with 
the Western Airways services for Bristol and Bourne- 
mouth. The flight from the Roborough Aerodrome, 
Plymouth, to Speke Aerodrome, Liverpool, including the 
call at Cardiff, occupies 3 hours 10 minutes, 

THe lug type of steel sleeper was abandoned by the 
South African Railway Administration because the lugs 
sprung. It has been found, however, that by flattening the 
lug and punching holes to take the slip and bolt fittings 
of the standard steel sleeper the thousands of lug sleepers 
that had been regarded as scrap can be converted at a cost 
of 3s. per sleeper, as against 6s. 6d. for a new sleeper. In 
all, 338,000 standard sleepers have been, or are being, 
converted and, in addition, 64,000 of the narrow gauge. 


Two of the three railway unions—the exception being 
the Amalgamated Society of Locomotive Engineers and 
Firemen, which, so often, prefers to act alone—met the 
railway general managers on Wednesday, May 2nd, in 
order to submit to the companies the men’s objections to 
the proposals made by the former for a new conciliation 
scheme in place of that which came to an end in March. 
There was a frank exchange of views and the general 
managers undertook to give ¢onsideration to the main 
objections raised by the unions. 

THE running of the ‘“ Cirele” trains over the Metro- 
politan District Railway was liable to cause inconvenience 
to that company’s own trains, and, in order to ensure a 
punctual departure from South Kensington for the east- 
bound trains and from Aldgate for the westbound and so 
to fit in with the prescribed order, a somewhat lengthy 
stop was provided for in the timings for those stations. 
Now that the responsibility has been transferred to the 
London Passenger Transport Board it is proposed, by the 
Bill now in Parliament, to withdraw the circle trains 
entirely. 

THE President for this year of the Railway Benevolent 
Institution is Mr. Oliver Stanley, the Minister of Transport. 
The selection is an appropriate one, and that fact becomes 
more manifest when his efforts to make safety on the roads 
compare more favourably with safety on the railway are 
recalled. Speaking on May 3rd at the annual dinner of the 
Institution, Mr. Stanley said that the public did not always 
appreciate what they owed to the railways. He, himself, 
did not until he was in a position where he had to deal 
with the terrible problem of accidents on the road. That 
brought home to him the courage, judgment, moderation, 
and self-restraint which many thousands of men in the 
railway service displayed, and which made up an extra- 
ordinary record of security on the railway. 


On page 407 of our issue of April 20th was a note as to 
the whistle code used by one British railway. Most of 
the 150 signals there: claned to are, we would add, for 
the purpose of advising the signalmen of the route desired 
at an approaching junction. Thus, a train from Bir- 
mingham to Bristol, when passing Bromsgrove South 
signal-box, will give two whistles if it is to proceed vid 
Spetchley at Stoke Works Junction, and three if it is to 
travel through Worcester. Comparatively little whistling 
is called for in the rule book. It is not necessary to whistle 
when entering or leaving a station unless shunting opera- 
tions are in progress or a@ train is standing on the other line. 
There is no specified rule for the use of the whistle when 
approaching men working on the line unless a clear view 
of the line is hidden by smoke or steam from other trains. 
Whistling is, however, demanded when entering tunnels, 
and it must be repeated at intervals during the passage of 
long tunnels. It would thus be possible for some drivers 
to run all day without being actually nequired by rule 
to open the whistle. 

As a result of three years’ experiment in motor car 
braking tests Toronto has reduced the accidents in that 
city by 50 per cent., and the boast now is that Toronto 
is the safest city in the world. In the year 1928, when 
these brake-tests were first instituted, 8000 motor vehicles 
were tested, and 81 per cent. were found to have defective 
brakes. The stopping distance for the foot brake was 
laid down as 37ft. from a speed of 20 miles per hour. So 
many cars could not pass this test, however, and so 
much opposition was aroused among motorists, that the 
enforcement of this limit proved to be difficult. There- 
after, a new standard was laid down, namely, 50ft. for 
the foot brake, and 75ft. for the hand brake, and this is 
the standard in operation to-day. In the year 1929, 
71,059 vehicles were tested, and the defective brakes were 
brought down to 19} per cent. for the year. In the year 
1930, 114,883 vehicles were tested, and the number 
of vehicles with defective brakes was reduced still further, 
the average for the year being 104 per cent. The pro- 
cedure is as follows. Any motorist can go to the Toronto 
Central Police Garage and have the brakes of his car or 
lorry tested free of charge. If they are found to be 
defective, he is given forty-eight hours to have them 
adjusted or put right, after which time he must report 
to the police again. If his brakes are then found to be 
satisfactory, no fine is imposed. But surprise compulsory 
tests are also undertaken. If the brakes are found to be 
defective, the driver is fined 10 dollars, and he is given 


Notes and Memoranda. 





AmMoNG the conclusions in a report on soil corrosion of 
metals by the U.S. Bureau of Standards there is the state- 
ment that a zinc coating weighing 1 oz. per square foot of 
exposed surface should extend the life of the coated 
material at least six years in very corrosive soils, and much 
longer under more favourable conditions. 


In an article on tests to destruction in Cheap Steam, 
in connection with the interpretation of test results, an 
interesting case cited is that of two pressure vessels of 
identical size and scantlings which were pressure-fatigue 
tested, one vessel being of riveted construction and one of 
welded construction. The riveted vessel failed at a lower 
pressure than the welded vessel by excessive leakage 
at the seams, the failure being of a gradual character. 
The welded vessel failed by sudden rupture along the side 
of the welded joints, ejecting its contents violently. 


PREVENTION of precipitation of carbides in certain 
rustless steels is said to have been attained by one American 
company by adding copper and molybdenum to an 18 
and 8 steel. This is true for certain special conditions. 
The composition suggested is approximately 8 per cent. 
nickel, 18 per cent. chromium, 1-25 per cent. copper, and 
1-25 per cent. molybdenum with low carbon. It is claimed 
that steel of this type can be used for long periods at 
temperatures of 1000 deg. to 1200 deg. Fah. with no result- 
ing brittleness and without any detriment to the physical 
properties associated with rustless steels. 


NiIcKEL powder obtained by thermal decomposition of 
nickel-carbony] is particularly suitable for sintering, with 
the result that the expensive and complicated furnace 
casting is avoided, simple heating to about 1000 deg. 
to 1200 deg. Cent. (1800 deg. to 2300 deg. Fah.) sufficing. 
According to Engineering Progress, this new process, 
which, including the pressure treatment in connection 
therewith, can be ocasily carried out by means of the 
existing apparatus without alteration, lends itself both 
to the production of high-grade pure nickel for anodes, 
plates and wires, and to the production of nickel alloys of 
especially valuable properties without recourse to the usual 
addition of manganese and magnesium. 


THE United States Bureau of Standards has recently 
completed tests on specimens from a plain carbon-steel 
railway rail broken at elevated temperatures - under 
extremely slow rates of tensile loading. The data, says 
Iron and Coal Trades’ Review, together with similar 
previous data, show that “secondary brittleness,” as 
revealed by low values for elongation and reduction of 
area in a tensile test, occurs at a temperature of 840 deg. 
Fah., under a low rate of loading instead of at a tempera- 
ture of 1020 deg. to 1110 deg. Fah., at which this pheno- 
menon occurs when the load is applied somewhat faster 
or even at an extremely rapid rate, as in impact. The 
results of these tests of rail steel at elevated temperatures 
are believed to have an important bearing on the formation 
of transverse fissures. 

HiITHERTO, vacuum pumps have been regarded as 
essential auxiliaries in all installations of metal-clad 
mercury-are rectifiers and, in the latest installations, 
provision is generally made for starting the pump auto- 
matically directly the vacuum falls to a predetermined 
value. According to an article by Dr.-Ing. W. Dallenbach, 
reprinted in the Electrical Review, the cause of the 
deterioration of vacuum lies in the diffusion of atomic 
or ionic hydrogen from the cooling water through the iron 
walls of the rectifier vessel. By using a cooling liquid 
which contains no hydrogen ions, and by adopting a 
construction which eliminates packed joints, the need 
for vacuum pumps can be eliminated, thus simplifying 
and cheapening the equipment and substantially extending 
the field in which metal-clad rectifiers can compete with 
glass-bulb rectifiers and hot cathode valves. 


IN a continuation of the study at the U.S. Bureau 
of Standards of the metals of the platinum group, a 
series of platinum-rhodium alloys containing approxi- 
mately 10, 20, 40, 60, and 80 per cent. rhodium was 
prepared from pure platinum and pure rhodium, says the 
Chemical Trade Journal. The microstructure of each 
alloy appeared to be that of a solid solution. It was noted 
that the temperature coefficient of resistance is at a 
minimum for alloys containing 20 to 40 per cent. of 
rhodium, and that the resistivity is at its maximum 
between 10 and 40 per cent. In these respects an alloy 
containing about 20 per cent: of rhodium is evidently 
superior to the ordinary platinum winding. Such an 
alloy can be drawn into wire nearly as easily as platinum, 
and weighs about 15 per cent. less per unit length. 
Observations of the 10 and 20 per cent. alloys in service 
indicated that they deteriorate less rapidly than platinum, 
under comparable conditions. For all these reasons they 
are preferable to platinum for use in furnace windings 
as long as the cost of rhodium does not rise very much 
above that of platinum. 


DvuRina the discussion of a paper read recently before 
the Institution of Automobile Engineers, Mr. C. B. 
Dicksee said that lead-bronze bearings gave most efficient 
service ; they had proved invaluable in his firm’s com- 
pression ignition engines. Some bearings had reached the 
neighbourhood of 75,000 miles and promised to stand up 
for many thousands of miles more. Incidentally, some 
of them had now run over 100,000 miles. In the case 
of one set of bearings taken down for examination after 
36,000 miles (in a six-wheel vehicle), the wear on the crank- 
pin was negligible, and the pins were-still within the draw- 
ing limits and the ovality could hardly be measured with a 
micrometer. The pins were not case-hardened, but were 
of ordinary nickel-chrome crank shaft steel. Practically 
every one of the compression. ignition engines now had 
these lead-bronze bearings, and although one or two cases 
of trouble had been reported on account of lack of oil, 
there had not been a single “lead-bronze” failure. 
Lead-bronze bearings were a great deal more expensive 
than white metal bearings, but considering the amount 
of trouble caused by the latter they were undoubtedly 
cheaper in the long run. As the bottom-half bearing never 
gave trouble, it was possible to halve the overall cost by 
using a white metal bottom-half and a lead-bronze top- 



















































































































Miscellanea. 





EXPERIMENTS are being carried out in the Vale of 
Evesham with the heating of the soil by electricity, with 
a view to forcing earlier crops of fruit and vegetables. 


THE Italian salvage steamer “‘ Artiglio ’’ has left Dover 
to examine the Dutch liner “ Turbantia,’’ which was sunk 
in the North Sea during the war and is reported to have 
bullion aboard. 

Ir is announced that the King and Queen hope to visit 
Glasgow at the end of September to attend the launch of 
the new Cunard liner ‘“‘ No. 534,” under construction by 
John Brown and Co., Ltd. The Queen will perform the 
actual ceremony of launching the vessel. 


MAINTENANCE of Canadian railways operating over a 
distance of 57,000 miles involved during 1928 an expendi- 
ture of 97,000,000 dollars. The sum has been gradually 
reduced, amounting in 1932 to 50,000,000 dollars, and the 
figure for last year was even less. In 1932 there were 
29,700 men employed on maintenance. 


A NEw all-electric coal mine has started working at 
Blyth, Northumberland, with a normal output of 1000 
tons a day. The coal is cleaned and graded at the pit- 
head, and then taken by mechanical conveyors direct to 
the riverside, 200 yards away, and loaded into ships. It 
is expected to give employment to 800 men. 


EXTENSIONS are being carried out this summer of the 
low-temperature carbonisation plant at Askern, near 
Doncaster, to meet the increasing demand for Coalite, fuel 
oil, and petrol for the Royal Air Force. The additions, 
says Machinery Market, include a complete battery of 
retorts and the necessary conveying gas treatment plant. 


THE Melchett Medal of the Institute of Fuel for 1934 will 
be presented to Dr. Bergius, of Heidelberg, in recognition 
of the valuable services he has rendered to the whole 
world, more particularly in connection with the hydro- 
genation of coal. He will deliver the Melchett Lecture 
in London, and be presented with this award in October. 


Tue National Smoke Abatement Society is arranging 
a Summer Conference in London on June 8th, to consider 
the question of smokeless fuels. In view of the fact that 
domestic fires are responsible for a large proportion of the 
smoke nuisance during the winter months, special con- 
sideration is to be given to them. The manufacture of 
smokeless fuel and problems of marketing will also be 
dealt with. 

OF a total of 1126 vessels of 3,510,000 gross tons, which 
comprise the German mercantile marine, there are 664 
built since 1917, amounting to 2,700,000 gross tons (76-9 
per cent. of the total). Of these, 394 vessels, amounting 
to 1,440,000 tons, or 53-3 per cent., were built during the 
period 1918-23; and only 270 vessels, of 1,260,000 tons 
(35-9 per cent. of the present total tonnage) are not more 
than ten years old. 

Aw unusual welding job is described in a recent issue 
of Canadian Machinery. An air compressor having a total 
weight of some 6000 lb., broke into sixty-five fragments, 
and the connecting-rod bent in two places. The repair 
welding was done without preheating. Pieces were joined 
together in section, and each section allowed to shrink 
before completing the job. The actual time taken by a 
welder and helper was fifteen hours. 


As a result of the rupture of the safety dise at 15 lb. 
pressure in the pipe of an ammonia pre-compressor at the 
Imperial Chemical Industries, Ltd., works at Bellingham. 
which caused the death of eleven men, Dr. H. J. Thurlow 
has devised a scheme whereby the fumes from a burst dis 
would be carried away by a vent over the disc to a safe 
area, where no men were engaged. The burst in question 
occurred not because 15 lb. was a dangerous pressure, but 
because the dise unexpectedly ruptured. 


THE largest municipally owned salvage and refuse dis- 
posal works in the country was recently opened at Mon- 
tague-street, Birmingham. These works are the fifth and 
final items to be constructed in accordance with a scheme 
commenced by the Salvage Committee in 1922 for the total 
abolition of tipping crude house refuse, both inside and 
outside the city. The first of the works, that at Brook- 
vale-road, was completed in 1924, at a cost of £100,000. 
In turn, similar works were erected at Tyseley, Lifford, 
Rotton Park-street, and. then finally at Montague-street. 
The total cost has been £556,440. 


Tue characteristic orange-yellow glow of sodium 
vapour provides night illumination for a highway near 
Schenectady, N.Y., where twenty-two sodium vapour 
lighting units have been placed, under the joint sponsor- 
ship of the General Electric Company and the New York 
Power and Light Corporation. This half-mile of highway 
is stated to be the first to be so illuminated in the United 
States. The lamps are equipped with a special type of 
reflector designed to put the light on the road rather than 
to distribute it in all directions. The lamp itself is a 
gaseous discharge device, mounted within a “ thermos 
bottle” to conserve heat and maintain the sodium at 
about 480 deg. Fah. It is 7in. long and less than 3in. in 
diameter, and fits closely within the “‘ thermos’ globe. 
The are current is carried through the lamp by the gas 
itself instead of by a filament. The lamp is rated at 
80 to 90 watts, and the light output is about 4000 lumens. 


Tue second report in the series of papers on Industrial 
Lighting, issued by the Department of Scientific and 
Industrial Research, recently published, deals with lighting 
for cranes. The report points out that in crane lighting 
there are two mutually opposing points of view to be dealt 
with, namely, those of the crane driver and the worker on 
the quay. Lights which the crane may carry to illuminate 
the load may be a source of glare to those working on the 
quay. Conversely, cluster and other lamps situated on 
the quay and directly visible to the crane driver may 
interfere with his vision. A system of crane lighting there- 
fore should provide satisfactory visibility of the load in 
all positions, also, if possible, of the extremity of the jib, 
without glare to the driver or quay worker. On the quay 
the light sources should preferably be of low brightness, 
carefully positioned and invisible from the crane cabin. 
Various experimental systems of lighting of cranes are 
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DEATH. 





Ox May 5th, ALrrep QUINTIN CARNEGIE, of Elmwood, 
Southborough-road, Bickley, and of C. A. Parsons and Co., 
Ltd., 56, Victoria Street, 8.W.1., aged 58. 








SCIENCE AND PATENTS. 


THERE is probably no subject in which a “‘com- 
promise of convenience” is more pronounced than 
in that of patents for inventions. In an ethical 
sense all monopolies—State monopolies no less 
than others—are objectionable. But if monopolies 
in inventions are not granted, progress is arrested 
because in the absence of protection against wide- 
spread competition new inventions will not be 
developed. Experience has shown that patents 
for inventions ‘“‘ encourage the arts and manu- 
factures,”’ and for that reason they are now 
granted by all industrial nations. This national 
benefit was, and still is, the primary reason for 
granting monopolies, and the personal reward of 
the inventor is a matter with which the State does 
not directly concern itself, save in so far as it 
recognises that the granting of patents fosters the 
making of inventions. There is yet another aspect 
of patents which is important in connection 
with the particular problem—the protection of 
scientific discoveries—which we are about to 
discuss. The granting of monopolies has become a 
source of revenue, and asa consequence the Patent 
Office is more anxious to find reasons for accepting 
specifications than for rejecting them. Hence it 
comes about that the number of patents which 
ought not to be granted is considerable. That 
some of these patents do little or no harm because 
they are, in fact, ineffectual may be admitted. 
Unfortunately, many of them are made solely 
with the object of making it difficult for com- 
petitors to work in the same direction. They are 
frequently called “‘ Keep off the grass’ patents, 
and since they can only tend to restrict develop- 
ments, the principal argument ‘in support of the 
granting of a monopoly falls, in their case, to the 
ground. 

But if the problems associated with the pro- 
tection of inventions are difficult, they are small 
by comparison with those connected with the 
patenting of scientific discoveries. Yet since, as 
an American Committee which has been investi- 


gating the question has recently observed, ““ We 
are at present living in an economic structure in 
which the making of legitimate profit is a funda- 
mental assumption,” they are likely to become 
more and more insistent until other means of 
rewarding scientific discoveries are devised. We 
may say at once that this Committee came to the 
conclusion that nothing could wisely be done. It 
reported that ‘“‘ The proposal that the discoveries 
of scientists be given some legal protection appears 
on its face to be very reasonable and plausible. It 
would seem that scientists should be the first to 
desire such rights as a means of receiving com- 
pensation for their contributions to industry and 
society. A careful analysis of the whole problem, 
however, has led the Committee to the opinion 
that no effort should at present be made to develop 
a plan for protecting scientist’s property. There 
seems to be no need for such legal protection from 
the viewpoint of incentive to the scientist, or public 
policy. It believes that the legal and 
practical difficulties involved in enforcing any 
scientific property would eventually arouse an 
unfavourable public opinion against scientists, 
owing to the difficulty of enforcing scientific 
property and the inherent nature of its broad 
monopoly. The results of irksome scientific 
monopolies would react to the disadvantage of 
scientists, and thus defeat the very purpose for 
which this proposal is made.’’ With these opinions 
we see no cause to disagree. One need but imagine 
the confusion that would arise if the right to use 
scientific discoveries was prohibited, to see that in 
the majority of cases neither the world nor the 
discoverer would be the gainer. Consider the 
limitations that would have been placed upon the 
development of electrical machinery if Faraday 
had monopolised his discoveries, or the hindrance 
to progress that would follow if no manufacturers, 
without the payment of licence fees, could take into 
account the recent discovery of the creep of metals. 
It has been suggested that since an artist or an 
author secures automatic protection of his works 
under the law of copyright, so the scientist should 
be able to prevent the pirating of his discoveries. 
But there is really no parallel. The book or the 
picture is a thing done; it is complete in itself. 
The scientific diseovery—let us say, of argon or 
helium or neon, for example—is but a seed from 
which unforeseeable growths may arise. Mani- 
festly vast harm would result if the application of 
such discoveries was restrained under patent pro- 
tection. There is furthermore the objection at 
which we hinted in our opening paragraph. Already 
there is too much haste to secure the credit of dis- 
covery by “rushing into print.” But if scientific 
discoveries had monetary value that regrettable 
tendency would be exhibited in another form and 
many immature discoveries would be protected 
simply with the object of keeping other workers 
“ off the grass.” It is sufficient to visualise the 
confusion, the animosities, the international 
hatreds, to say nothing of the delay of scientific 
progress that would ensue, to see the grave dis- 
advantage of such a course. 


Under the existing patent laws of all nations 
scientific discoveries cannot be protected; but 
the means of applying those discoveries in practice 
can. Edison’s discovery of the rectifying pro- 
perties of a heated filament was not patentable, 
but the practical application of the principle in 
the diode and subsequently in the triode valve 
was a perfectly good subject for a patent. 
Such examples might be multiplied by the 
hundreds; the field of chemical engineering is 
loaded with them, and even in mechanical engi- 
neering they are not uncommon. Watt’s ascertain- 
ment of the latent heat of steam was a scientific 
discovery, for which he was adequately rewarded 
by the royalties on his engines. Mushet, Hadfield, 
and a host of metallurgical researchers have been 
and are able to protect the applications of their 
discoveries. Indeed, it seems not impossible that a 
close survey of the field of scientific discovery 
would show that in any period the number of 
important discoveries which cannot be protected 
in the form of practical application is relatively 
small. If the discoverer does not secure the benefit 
it is either because he—following the high example 
of the majority of the world’s greatest scientists— 
is indifferent about the “ making of legitimate 
profits,’ or has failed to see the possibilities of his 
discovery. In order to guard against the latter 
eventuality great organisations endeavour to 
secure to themselves the profits of discoveries by 
spending large sums on their own research depart- 
ments in which they employ paid scientists in the 
ever-present hope, sometimes fully realised, that 
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account may be made by them. This is one way 
in which discoverers get their reward ; but there 
are others—the publication of books, valuable 
educational appointments, consulting fees, and 
so on—which bring in an adequate, if not always, 
an overflowing livelihood, so that nowadays 
scientists who have given something of importance 
to society are rarely unrewarded and frequently 
much better rewarded than inventors. 


Supervisory Control. 


THe control of large interconnected electric 
supply systems, such as the British grid, is a busi- 
ness of great importance. At the central control 
rooms the engineers or load dispatchers are en- 
trusted with the responsible job of supervising the 
system in order to secure the best results, and 
although they may be far removed from most of 
the working machinery, they must have a good 
knowledge of the plant at each station and be fully 
qualified to issue the necessary instructions and 
to keep records. As the load on the system 
increases, these dispatchers allocate it among the 
stations to some prearranged schedule, while keep- 
ing the most efficient stations on a base load as 
far as desirable. The practice followed in this 
country is well exemplified by the article on the 
Bankside control room published in our issue of 
April 27th. In this control room, which serves 
for the South-East and East England systems, the 
engineer’s work embraces, as elsewhere, the direc- 
tion of operation of the generating stations under 
the Board’s control, the issue of instructions regard- 
ing routine and emergency switching, the super- 
vision of the operation of the ‘‘ permit to work ” 
card system for ensuring safety of the Board's 
workmen, and the keeping of necessary records. 
The allocation of load is carried out by telephone, 
which keeps the attendants in the various stations 
well informed of the amount of load they must 
pick up or drop by adjusting the machine governors 
in the ordinary way. But while the telephone plays 
an important part in the control system, signalling 
is used for certain purposes. Automatic indications 
are given at the control centre of the changes of 
positions of the 132-kV and 66-kV and similar 
important switches, of the tap-changing equip- 
ments of all important transformers, the load 
transfer and reactive kVA through all main trans- 
formers, of the voltage at certain points on the 
132-kV system, the kW load and reactive kVA on 
certain feeders, and of the kW load sent out from 
certain important generating stations. 

Dr. M. Schleicher’s paper on “ Modern Practice 
in Germany and the European Continent with 
regard to Supervisory Control Systems as Applied 
to Large Interconnected Supply Areas,’’ read before 
the Institution of Electrical Engineers on Thurs- 
day, May 3rd, throws much light on foreign prac- 
tice, which does not conform in all respects with 
British practice. Steam accumulator sets, oil 
engine sets, and storage hydro-electric plant are, 
for instance, relied upon on the Continent to pro- 
vide reserve power. In Germany there are eleven 
hydro-electric pumping stations, with an average 
capacity of 30,000 kVA, the more modern plants 
being represented by the Herdecke, Schluchsee. 
Waldeck, and Niederwartha stations. During 
periods of low consumption water is pumped back 
into the reservoirs, thus enabling the machines 
to work under uniform load. The rapidity with 
which these reserves of power can be brought into 
service appears to be a great advantage. Storage 
hydro-electric pumping plants can be started and 
loaded by one man in 14 minutes. Compared with 
the time taken to start and load steam sets, this 
period is, of course, very short, as exemplified by 
the starting of the 34,000 kW sets in one of the 
Berlin stations. If a set is required within twenty- 
four hours after shutting down, the preparation 
takes 11 minutes, speeding-up 25 minutes, and 
loading 30 minutes. When putting a set into 
service when completely cold, the rotor-turning 
device is put into service for one hour, when the 
loading time is extended to 105 minutes, although 
it can be reduced to 10 minutes in the case of 
emergency. The difficulty of the control engineer’s 
work can be gauged from the fact that in a large 
Continental town with an installed capacity of 
500,000 kW, the demand increases during winter 
peaks at an average rate of 10,000 kW per minute, 
or 200,000 kW within 20 minutes. To enable the 
load dispatcher to handle such sudden loads, he 
must be assisted by reliable and rapid meteoro- 
logical records obtained from weather bureaus, 
especially those of air ports. Apparatus has been 
designed which automatically records the illumina- 





tion from the northern sky, and the illumination 
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curves obtained from it are used for determining 
the rate at which the power demand is likely to 
change. Among other noteworthy facts brought 
to light in the paper is that network compensation 
is obtained by adjusting the earth leakage coils, 
so that their inductance balances the total capa- 
citance of the interconnected system, the necessary 
adjustments being made by local attendants under 
the direction of the load dispatcher. Carrier current 
telephony is largely used for communication 
between the load dispatcher’s office and the various 
control points on account of its lower cost and 
greater ease of fault location, as compared with 
other systems. Contrary to the policy adopted in 
this country, Continental engineers prefer to use 
their own telephone lines for signalling purposes 
rather than to hire Post Office lines. The cost of 
the latter practice in this country amounts to many 
thousands of pounds per annum, but it is said to 
be much less than that of using private lines, as 
on the Continent, where the individual outputs 
and the summated values for the various groups of 
generators are transmitted to the load dispatcher 
by remote-indicating equipment operated on the 
impulse frequency system, either over pilot wires 
or by means of carrier current circuits. It is a 
maxim on the Continent that the load dispatcher 
must not operate switches or other devices himself, 
except in extreme emergencies, when he must be 
in @ position to put reserves into service instan- 
taneously, according to prearranged plans. Simi- 
liarly in the case of the British grid, the actual 
operation of switches, tap-changing equipment, 
&c., is carried out by the plant operators, and the 
Central Electricity Board’s transmission staff at 
the generating stations and grid points, although 
if it is found desirable it will be possible to extend 
the supervisory equipment to enable certain 
operations to be carried out from the control 
centre. 

No doubt those who have been responsible for 
the design of the grid’s control rooms have made 
a study of all that has been done abroad. Others, 
however, who are less familiar with this branch of 
electric supply engineering will probably derive 
much new information from the paper and its 
appendix, which cover, among other load-dis- 
patching plants, those at Berlin, Vienna, Oslo, 
and those of the Italian State Railways and 
the Union d’Electricité, Paris. Where water 
power stations predominate, the load dispatcher’s 
duties are increased rather than diminished, 
as, for example, at Oslo, where it is necessary 
to direct special attention to the proper utilisation 
of the available water and to ensure that the 
various agreements of the several companies 
regarding the regulation of rivers are carried out 
and the rights of other users properly observed. 
The conditions prevailing in different countries 
naturally affect the control problem, and in view 
of the wide field the paper covers it should appeal 
to engineers in many parts of the world. 








Obituary. 


BENJAMIN JAMES HALL. 


THE recent death of Mr. Benjamin James Hall, the 
founder and chairman of B. J. Hall and Co., Ltd., 
of London, takes from us an engineer who did more 
than perhaps any other man to revolutionise general 
engineering drawing-office practice. He was born 
at Stratford-on-Avon on February 7th, 1865, and 
after completing his education became an engineer 
and subsequently the chief draughtsman to a well- 
known firm of engineers in the North of England. 
When, on the death of an uncle, he found himself in 
possession of a trifling inheritance, he gave up his 
position in the North and came to London in 1895 to 
start practice as a consulting engineer. As, however, 
he knew but few people in London, practically no one 
came to consult him. In the first year about two- 
thirds of his small inheritance disappeared, but in 
order to keep himself occupied in the office and to 
give a semblance of activity in case anyone called, 
he designed pieces of machinery of his own fancy. 
Gradually his thoughts centred upon plan copying, 
because at that time photographic copies of drawings 
could only be made either m sunshine or bright day- 
light. In winter it frequently happened that for two 
or three weeks at a time the daylight was inadequate 
and then copies had to be made by hand. 

During his second year in London he designed the 
first practical electric copying machine. Itssuccesswas 
principally due to the use of a carbon arc as the source 
of illumination. His experiments with an are lamp 
had shown that a totally unorthodox adjustment 
which gave an unsatisfactory illumination for lighting 
purposes produced rays, invisible to the eye, but that 
these rays affected sensitised photographic materials 
rouch more powerfully than did the visible rays. 





The invention by Mr. Hail of the electric copier may 
besaidto haverevolutionised drawing-office practice all 
over the world. Many modifications of the copier 
have been made toincrease speed and secure continuity 
both by Mr. Hall and others, but the machines built 
according to his early designs are still widely manu- 
factured and remain unsurpassed for the most accurate 
work. It was perhaps typical of him that he did not 
devote himself to the exploitation of his discovery in 
a general way, and his actinic arc was adopted freely 
for process work and photography by artificial light. 
He became interested later in the improvement 
of drawing-office apparatus, and in partnership 
with his brother-in-law started the drawing-office 





equipment manufacturing firm of which he was 
the chairman until his death. His technical ability 
and natural friendliness with his staff contributed 
very largely to the success of the business. 

During the war Mr. Hall, at considerable personal 
sacrifice, turned his house at Eastcote into a hospital. 
In the last years of his life he spent much of his time 
in the country, but he came frequently on short visits 
to London and continued to take a keen interest in 
the technical developments of his firm. He was in 
excellent health until a week before his death from 
pneumonia, which took place at St. Ermin’s Hotel, 
Westminster, on Saturday, April 28th, at the age of 
sixty-nine. 
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Administration. By 
A.M.I. Mech. E. 
1934. Pages, 


Fundamentals of Industrial 
E. T. Exsourne, M.B.E., 
London: Macdonald and Evans. 
644. Price 12s. 6d. net. 


THE extent to which it is possible to produce an 
efficient manager by @ course of study apart from 
the hard school of experience is very debatable, 
but while most will agree that practice is essential, 
an increasing number will appreciate the value of a 
thorough grounding in . fundamental principles. 
The Institution of Mechanical Engineers has seen 
fit to include this subject in its syllabus, and this 
book is written to meet the needs of intending 
candidates. Bearing this in mind, we shall not look 
for any revolutionary theories or controversial 
discussion, but shall rather expect to find a careful 
outline of the various considerations that contribute 
to a correct understanding of industrial administra- 
tion, and in this we shall not be disappointed. 

We fully endorse the author’s contention that 
‘“‘the knowledge to be acquired must have as its 
objective an attitude of mind rather than a specific 
technique.’ Indeed, it may be safely affirmed that 
good management resolves itself into organised 
common sense. 

The subject is divided into two main sections. 
The first, comprising twelve chapters, deals with 
the external factors governing industry and com- 
merce, while the second is concerned with the practical 
problems that are met with in the administration of 
a business organisation, this section also containing 
twelve chapters. 

The fascinating story of the growth of indus- 
trialism, and the development of its different branches, 
is told in a very readable and interesting manner, 
leading up to modern conditions, which necessitate 
the study of such subjects as international trade 
and exchange, finance, the limited company, as well 
as investigations of the advantages of rationalisation, 
co-operative societies, and trade associations. The 
author depicts very clearly the elements of commercial 
law, and of industrial legislation, so that the student 
should cease to regard such matters with unqualified 
alarm ! 

It is, perhaps, the second part of the book that 
will appeal most to the engineer, as it concerns 
the actual conduct of his business; in it we are 
hurried through an outline of production, its control 
and operation, distribution (involving tenders, selling, 
and price fixing), research, standardisation, industrial 
accounting, costing, estimating, and also the control 
of expenditure, including budgetary control. A 
useful chapter is devoted to statistics, with their 
graphical representation, examples of which might, 
with advantage, have been further developed. The 
concluding chapters deal with the organisation of 
the modern office, the general principles governing 
management, and the attributes contributing thereto, 
and finally, a consideration of the human factor, 
which embraces the personnel department, selection 
of employees, and means of providing incentives in 
the office. 

On perusing the book carefully, the reader may 
experience a succession of disappointments, for no 
sooner does the author develop one phase of the 
subject, and succeed in evoking interest, than he 
turns to the consideration of an entirely different 
branch. Perhaps this cannot be avoided in a@ work 
that only claims to deal with fundamental principles, 
and certainly ,Mr. Elbourne has done his best to 
minimise this failing by including a bibliographical 
index, to which reference is made throughout the 
text in a convenient manner by way of numbers. 
This list might, with advantage, be amplified, for 
many well-known treatises have not been included. 

Sometimes the author appears to be too dogmatic, 
as, for example, when he categorically affirms that 
‘* special tools should be written off at once,” whereas 
we could instance cases where valuable orders would 
have been lost had this procedure been adopted ; 
but, by the judicious spreading of the cost to include 
potential work, business has resulted. All the same, 
we subscribe to the general principle. 

There are certain cases where the student is left 
rather ‘‘ in the air,’’ when a little development would 
be profitable. As an indication of what is in our 





mind, we might take the allusion to seasonal trades, 
which are a source of trouble in many industries 
We should have preferred to have found that the 
student was advised to grapple with this problem by 
endeavouring to develop balancing trades to bridge 
the gaps. 

Admittedly, it is no easy matter to decide how 
much should be written in each section, but we cannot 
help feeling there is @ lack of proportion. Modern 
costing is so essential that it is imperative for a 
student to learn something of the different: systems, 
to have a clear conception of the machine-hour-rate 
method, to understand the application of standard 
costs, and to be introduced to some of the well-known 
mechanical aids to the cost accountant to be found 
in the Hollerith or Powers machines. Similarly, 
it was surely unwise to polish off the important branch 
of estimating in two pages, when it is recognised 
that an efficient estimating department may prove 
the salvation of an organisation. While the rate- 
fixing department, an equally important one, is 
dismissed very summarily, it is at least good to notice 
that the author emphasises the importance of dis- 
criminating between the time allowance for prepara- 
tion, and that for actual operation. The student 
will do well to grasp the importance of this simple 
suggestion. 

There are many points with which we are in full 
agreement, which we should like to see stressed, 
and which even the seasoned manager might ponder 
with advantage. The author’s suggestions as to the 
value of good reports are very timely, and the 
necessity for good English, and for the ability so 
to prepare a report that it will have a permanent 
value, cannot be exaggerated. Staff meetings serve 
a very useful purpose, and it is agreed that in many 
cases an informal atmosphere is so desirable that 
the keeping of minutes may prove detrimental to 
a free exchange of views, but the wise manager 
can easily arrange for a condensed summary to be 
circulated later. 

It is no easy task to produce a treatise to cover 
so wide a field, but it is easy to criticise it when 
written; the criticism will, however, be much 
reduced if it is always remembered that Mr. Elbourne 
is only attempting to lay a basis for subsequent 
study. It should be mentioned that his system of 
indexing is excellent, and will prove of great assistance 
to the student. 


Problems and Developments. By 
W. H. Maxwe ut, Assoc. M. Inst. C.E. London : 
Sir Isaac Pitman and Sons, Ltd. 1934. Price 21s. 


THis useful work of 254 pages is very suitably 
illustrated, the larger figures, on eight folding plates, 
being mostly scale drawings, whilst the seventy-five 
other illustrations include many scale diagrams and 
drawings. The author, who was formerly Borough 
and Waterworks Engineer to the Corporation of 
Tunbridge Wells, deals with every important aspect 
of his subject in the following manner. The first 
chapter, on water supplies in relation to public 
health, is followed by notes on water analyses and 
their interpretation, while, in the third chapter, 
advances in modern purification methods are 
described and discussed. This matter, very ably 
presented, occupies a third of the book, and Chapter 
IX., devoted to descriptions and illustrations of 
water supply accessories, about a quarter. Excepting 
a chapter on mechanical filtration, water softening, 
flocculation, and sedimentation, the rest of the book 
is occupied by descriptions and discussion of pumps 
and prime movers, the boosting of water supplies, 
and, in two examples, power stations equipped, 
respectively, with steam-driven, reciprocating well 
pumps, and with electrically driven turbine deep-well 
and surface pumps. 

The author is to be congratulated on this scheme 
for adequate presentment of water supply problems 
and the technical developments related to them, while 
the brevity and clarity of his style is such as is seldom 
approached in prose works. The various aspects 
of the subject—chemical, biological, hydraulic, and 
mechanical—are duly considered and, in certain 
important connections, responsibilities borne by an 
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engineer or a water authority are indicated. The 
numerous data include many records of important 
cases in which injurious effects caused through the 
agency of drinking water can be ascribed to primary 
or activating causes. 

In view of the statements that have appeared 
in the Press in regard to that ‘‘ mare’s nest,” the 
‘‘ water grid,’’ Mr. Maxwell is justified in having, in a 
serious work, provided a statement, in six paragraphs, 
explaining the differences between such a system 
and that known as the “grid” in the case of 
electricity supply. 

Mr. Maxwell’s well-inspired and competently 
written work will be welcomed by water authorities 
and their medical and engineer officers, while it should 
be in large demand as a class-book for engineer 
students. At least half the volume will retain the 
character of a sound work of reference for very many 
years, whatever may be the changes in mechanical 
appliances or modifications of chemical processes, 
while, for the time being, the whole work is’ well 
up to date in every respect. 





Jane's Fighting Ships, 1933. Edited by Dr. Oscar 
Parkes, M.B., Ch.B. London: Sampson Low, 
Marston and Co., Ltd. Price £2 2s. 


THE thirty-seventh issue of this book of reference 
founded in 1897 by Mr. Fred. T. Jane, comes at an 
opportune time. Last year there was a marked 
recrudescence of interest in naval matters, alike at 
home and abroad, which has increased during the 
present year, on account of the programmes of naval 
construction and replacement announced by Great 
Britain, America, Japan, and the Continental 
countries, to say nothing of the smaller South 
American States. The still uncertain fate of the Dis- 
armament Conference and the International Naval 
Conference of next year have all focussed attention 
on naval equipment and the much-debated question 
of size of ships versus numbers. The peace of the 
world, the prosperity of our Empire, and a restored 
national dignity would best be served, in the view of 
many, by a strong unfettered British Navy. To all 
who are interested in naval matters Jane’s “‘ Fighting 
Ships ” is an indispensable source of information. A 
new feature in the edition we are reviewing is the 
insertion of a summary of naval forces in many 
sections of the book, showing, not only the ships now 
building, but those under age and over age according 
to the London Treaty dates. These summaries, 
together with particulars of the fleet distributions of 
the British, American, and French navies, will be of 
considerable assistance in assessing naval strength. 

Over 450 new blocks have been added, and the 
editor has thoroughly revised and corrected the 
particulars of the ships so that, as far as possible, 
details, such as tonnage, horse-power, main and 
secondary armament, and other matters, are correctly 
given. As regards photographs, some very interesting 
views of the new ‘‘ Amphion”’ and the modified 
‘‘ Arethusa ’? and “ Leander” classes are given. 
Other interesting ships well illustrated in the Britsh 
section are the net laying and fleet photography 
ship, H.M.S. ‘“‘ Guardian” and H.M. submarine 
‘‘ Thames,” which, it is pointed out, has achieved the 
coveted speed of 21 knots and over. Some fine 
engravings appear among the newer ships of the 
German, French, Italian, and American fleets, while 
a full account is given of the new sloops and destroyers 
of the Royal Portuguese Navy. 

In the silhouette indices a beginning has been 
made in the arrangement whereby the size of the big 
ships has been reduced to 3}in. without loss of detail, 
giving easier recognition and a more compact page. 
The editor and all who have helped him are to be 
heartily congratulated on the production of such a 
successful and pleasing volume. ; 





A Hundred Years of Towage. By FRaNK C. BowEn. 
1933. Gravesend and Dartford Reporter. Price 5s. 


Tuis book records the history of William Watkins, 
Ltd., from 1833 to 1933. In writing the history of a 
firm such as this, even though there is over all its 
doings the romantic flavour of the sea, there is always 
present the danger that it may become little but a 
catalogue. ‘Such and such a vessel was added to 
the fleet of tugs in such and such‘a year. It proved 
itself a good sea boat. In the same year the tug so 
and so, which had seen service over forty years, 
was sold,” and so on. Nor in this case can it be said 
that the author has overcome the difficulty. Much 
of this book can be of interest only to those with 
personal knowledge of the river Thames, and the 
work the tugs do upon it. But the earlier part is 
more free from this fault, and the third chapter, 
‘The Business of Seeking,” is good enough to redeem 
any demerits in the rest. With the disappearance 
of the sailing vessel much of the romantic flavour 
has gone from towing. The ’seventies, ‘eighties, and 
*nineties were the great days. The big paddlers 
like the “‘ Anglia,” with her three funnels, were in 
their prime while the screw tug was beginning to 
force its way to the front. Sailing vessels, feeling 
now the competition of steam, were willing to “* take 
steam ”’ for long distances rather than lose days 
and possibly weeks beating up channel, and the 
tugs went down even as far as the Scillies to pick 








tugs ran high, and almost any trick was considered 
fair. Running at night without navigation lights 
or with navigation lights reversed to give the impres- 
sion of an up-going steamer, was by no means 
unknown, and a really silent windlass was a great 
asset when it was thought advantageous to “‘ sneak ” 
away from the fleet of tugs just before dawn without 
detection. There is little of engineering in the 
chapter save the frequent mention of the rate at 
which the tugs ‘‘ eat” coal, but the very breath of 
the sea is there, and many a good yarn is told. There 
is, for instance, the sad plaint of the Scandinavian 
skipper who had been towed to London by a powerful 
tug: “‘ Before you did come we did leak a little, 
now we leak a lot all over’’; and the tale of the 
Australian clipper “ Cimba,’”’ met by a tug off the 
Eddystone, and offered a tow to London for £50, 
whose skipper, with a fair wind behind the ship 
refused it ; only when he reached the North Foreland 
to find the number of vessels clamouring for tugs so 
great that eventually he had to pay £60 from there. 

But though much of this history, and particularly 
the early part, is interesting, it is written rather for 
the tugmaster than the engineer. Dimensions and 
powers are plentifully mentioned, and occasionally 
some detail of design ; but, on the whole, it is with 
the tug’s performance, rather than its structure, that 
the author is concerned. 


SHORT NOTICES. 


A Manual of Foundry Practice. By J. Laing, A.M.I. 
Brit. F., and R. T. Rolfe, F.I.C. London: Chapman and 
Hall, Ltd. 1934. Price 15s.—Not very many years ago 
it could be said with truth that, while in every other depart- 
ment of the works scientific fact was taking the place of 
the traditional knowledge of the workman, and new 
methods of production and management were being tried, 
only in the foundry could pure craftsmanship still be 
found. In this shop the best method of dealing with any 
particular mould was a matter to be discussed only in the 
light of the experience of the moulder, and scientific 
inquiry had hardly begun. But during the last few years, 
as the authors express it in a preface to their work, 
‘foundry practice has experienced a fundamental trans- 
formation, changing from a basis of crude empiricism 
to one of scientific and systematic control. Thus, text- 
books which in their day were standard works are now 
obsolete. ...”” It is hoped that this work will supply the 
need for a volume descriptive of modern British methods 
of production, and that it will appeal equally to the student 
and the foundry manager. Beginning in Chapter I. 
with the general principles of moulding and core-making, 
the succeeding chapters develop that subject more com- 
pletely as applied to actual foundry problems. The next 
three chapters are devoted to plate and machine moulding ; 
moulding and running in relation to design; and loam 
moulding respectively. A particularly interesting section | 
on the metallurgy of cast iron and the melting of cast iron 
takes up the next two chapters; and special methods of 
production—chill and malleable cast iron—are then con- 
sidered. A final chapter of 15 pages is devoted to non- 
ferrous founding. It will be seen that the subject of the 
book is confined to what are usually known as the 
“iron” and “ brass”? foundries. No mention is made 
of steel founding. Throughout the volume is copiously 
ilustrated with photographs and drawings. 


. 


Automatic Street Traffic Signalling. By H. H. Harrison 
and T. P. Priest. London: Sir Isaac Pitman and Sons, 
Ltd. Price 12s. 6d.—Within the last few years the control 
of street traffic has become more and more a new science, 
and it is passing further every day out of the hands of the 
police. The ability of streets to handle traffic, the effect 
on the traffic density of crossings and obstructions, and 
the characteristics of various vehicles in relation to the 
traffic have all been studied, and latterly there has been 
noticeable a very distinct tendency to regulate traffic by 
electro-mechanical means. The literature of the subject, 
as might be expected, is growing, and it is to be expected 
that the future will see the creation of “‘ road traffic 
engineers,” if they have not already made their appear- 
ance. This book deals particularly with signalling equip- 
ment, although for a full undersfanding of the requirements, 
a chapter on the elementary theory of street traffic flow is 
included. The history of the development of signals is 
traced at short length, and the authors then go on to 
describe both “ time ” and “ vehicle-actuated ” signalling 
equipment, particular attention being directed towards 
the electrical control mechanism. The remarkable fiexi- 
bility of the electromatic vehicle-actuated system is 
pointed out. Not only do signals of this type alter the 
periods of flow in accordance with the amount of traffic 
flowing, but also the controllers of the signals at a number 
of adjacent road junctions may be easily interconnected, 
so that the ‘“ periods * of one shall not interfere with the 
proper working of another. Alternatively, a large number 
of signals can be operated by a single controller to produce 
a ‘‘ cycle ” of traffic flow periods. As an illustration 9f the 
possibilities of electromatic control, the authors have 
included in the book a final chapter descriptive of several 
installations now in operation, notably those at Trafalgar 
Square and Piccadilly in London. 





Alternating Currents. By A. E. Clayton. London: 
Longmans, Green and Co. Price 10s. 6d.—While this book 
originally covered the work in alternating currents for 
second-year students at universities and also contained 
much material of interest to third-year students, this 
second edition also meets in most cases the requirements of 
students reading for an ordinary degree or for the higher 
national certificate in electrical engineering. As the 
applications of alternating currents and the apparatus 
involved cover a very wide field, the author has continued, 
to deal mainly with principles rather than practice and to 


ment was not widely taught in this country. but its advan- 
tages and the use of locus diagrams are now more widely 
recognised, and in the present volume their apes 
have been extended considerably. More detailed attention 
is given in the present edition to transmission line calcula- 
tions and to three-phase four-wire problems. The treat- 
ment of synchronous machinery has also been considerably 
extended and now covers converters. 


Principles of Direct-current Electrical Engineering. By 
the late James R. Barr and D. J. Bolton. London: Sir 
Isaac Pitman and Sons, Ltd. Price 21s.—As this book 
was originally written twenty-five years ago, this second 
edition naturally contains many alterations and additions. 
Some two-thirds of the matter have been completely re- 
written, while the remaining third has been changed as 
regards symbols and nomenclature. The principles and 
performance of the dynamo are considered in the first 
chapter, while the second deals similarly with the electric 
motor. Subsequent chapters apply generally to both 
machines and cover in full their construction, design, 
rating, and testing. One of the most valuable features of 
the previous edition of the book that has been retained 
and brought up to date is the collection of problems and 
answers at the end. The volume is primarily intended for 
the intermediate class work of universities and technical 
colleges and has been compiled in a manner to give the 
maximum assistance to every intermediate student con- 
cerned with the modern practice of electrical engineering. 
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SIXTY YEARS AGO. 





A CONSIDERABLE amount of secrecy marked the activities 
of the early electrical engineers. It was, for example, 
almost impossible at one time for a stranger to gain 
admittance to Siemens Brothers’ cable and instrument 
works at Charlton, near Woolwich. On May 2nd, 1874, 
however, the firm initiated a change of policy in this 
respect by inviting a large number of scientific people to 
inspect their factory. The works had recently been 
enlarged, and at that date were giving employment to 
about 3000 hands. In our issue of May 8th, we reported 
the visit, and what we had seen during it. The time 
allowed was, we found, far too short to permit us to 
study all that was of interest. The firm was, at the 
moment, engaged upon the manufacture of a new cable 
for the Direct United States Telegraph Company. As 
fast as the cable was made it was being shipped on board 
the company’s new cable-laying ship “ Faraday,’ the 
strongest and one of the ugliest vessels we had ever seen. 
In her three tanks she was capable of carrying total 
of about 1500 miles of cable. In the telegraph instrument 
shop we were greatly interested in a machine for making 
horse-shoe magnets. It appeared to consist of a large 
electro-magnet, the action of which was built up by taking 
advantage of the residual magnetism in the iron core 
after the manner followed in the Gramme dynamo. The 
horse shoe to be magnetised was simply drawn two or 
three times across the poles of the electro-magnet. Our 
inquiries failed to elicit exact information concerning the 
action of the machine. Great reticence, we recorded, 
was displayed about it... . Electrical engineering was 
still largely confined to telegraphy, but, in the same issue, 
we published a short note which, to the perspicacious, 
would have shown that it would one day enter new and 
greater fields. We reported that a highly interesting 
series of experiments had been conducted during the 
week at Messrs. Warner’s Euston-road Works, with an 
improved form of electric light invented by two Russian 
gentlemen, Messrs. Ladygin and Kosloff. After explaining 
that the carbon sticks usually employed as wicks in electric 
lights were rapidly consumed when they became red hot, 
we recorded that platinum wires used for the same purpose 
in the same way had been found to be equally unsatis- 
factory, because they melted in the heat of the are. The 
Russian invention consisted of enclosing the carbon 
sticks, or platinum wires, in a glass vessel containing a 
gas free from oxygen. The nature of the gas employed 
was not stated. We reported that the light obtained 
was very brilliant and steady. The intensity was, we 
observed, dependent upon the speed at which the magneto- 
electric machine supplying the current wasrun. It could 
be varied from the power of a candle up to the most 
intense brilliancy. There was, however, we noted, a 
clearly defined limit to the amount of electricity which 
a given size of carbon stick could consume. Any power 





consider what seems to him to be essentials. When the 





up tows. Rivalry between the skippers of the various 


volume was first published the symbolic method of treat- 


supplied beyond this limit would, we said, only run to 
waste without giving more light. 
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The Reclamation of the Pontine Marshes. 


No..-I. 


‘¢ TQ) EDEEM the land and with it our men...” 
In these few incisive words Signor Mussolini 

laid down, in a memorable speech, one of the funda- 
mental aims of Fascist policy. And what previous 
Governments had leisurely, and wrongly, considered 
as a mere hydraulic question affecting principally 
the malaria-stricken parts of the country and even- 
tually rising, subject to private enterprise, to the 
importance of an economical question, became now 
a democratic problem, and one of the first magnitude. 
It should be remembered that almost three-quarters 

of the surface of Italy is hilly and mountainous, 
and that the population of over 42 million is very 
unequally distributed so that, whilst there are 248 
inhabitants per square kilometre in Liguria, there 
are only 36 in Sardegna, and whilst the total popula- 
tion in the towns of Sicily numbers 3$ million, the 
rest of the island contains only 300,000 inhabitants. 
It is evident that under such conditions a full better- 
ment of the land was not possible, and the primary, 
economically fatal, issue was that Italy had to import 
vast quantities of grain from abroad to feed her 
population, the very grain, perhaps, which millions 





ment settled the various questions relating to reclama- 
tion of land, irrigation and hydraulic works, system- 
atisation of rivers and waters, both in the mountains 
and in the plains, and, above all, the betterment 
of the land. This last law conferred powers upon the 
Government to execute any kind of works necessary 
to alter the physical and economical character of 
land for the purpose of increasing its productiveness. 
And finally, in 1928, one of the fundamental laws 
of Modern Italy was approved by Parliament-—the 
Law of the Bonifica Integrale,* commonly known as 
the Mussolini Law. 1928. 


THe * Bontrica INTEGRALE.”’ 

This law represents the unification of the old 
distinct conceptions of hydraulic, hygienic, and 
agrarian bonification ; it widens the sense and. pur- 
pose of all of them. Hydraulic bonification repre- 
sents no longer the mere reclamation of marsh land, 
but has developed into the broader systematisation, 
over a vast area, of existing waters for the purpose 
of intensive cultivation, and comprises also the 





systematisation of mountainous areas. The hygienic 


Integrale, who, at the present time, is the Hon. 
Arturo Serpieri, an eminent authority on the matter. 

The creation of a special Under-Secretariate of 
State is in itself an expression of the tantamount 
importance attached by the Government to the 
whole question of the Bonifica Integrale. The 
territory earmarked for bonification comprises 
2,385,000 hectares (5,962,500 acres), for which, in the 
first instance, hydraulic bonification becomes neces- 
sary; 4,365,000 hectares (10,913,725 acres) will 
be subjected to agrarian bonification, and roughly 
the same extension of mountainous areas are to 
be systematised, in all about one-third of the total 
area of Italy. The law of 1928 authorises the expendi- 
ture of 7000 million lire (£113,000,000)* over fourteen 
years, of which 44 thousand million are for hydraulic 
systematisation, irrigation, roads, and fresh water 
supply ; 800 million lire for irrigation works other 
than those just mentioned ; 500 million lire for the 
construction of rural villages in the South of Italy ; 
200 million for rural aqueducts ; and 1000 million 
for rural road construction, repairs, and minor works 
of fresh water supply. Up to this time, 683,000 ha, 
(170,250 acres) of marsh land have been “* bonified ”’ 
—mostly during the first ten years of the Fascist 
Regime (28.X. 1922-1932), the sum of 3022 million 
lire (about £50,000,000) having been spent by the 
Fascist Government during this period, whereas all 
other Governments since 1870 spent on bonification 
in fifty-two years only £28,000,000. During the 





Waters at High Level. 
Low as 
Middle». 
‘rrigation Canals. 
Pre-Existing Roads. 
New Bonification Roads. 
Zones of Bonification by 
Mechanica! Means. 


{CASALE DELLE ‘ALME AY 


‘I iy oN ~ 
i- aN N SSS 


BASSIANO 


Villages and Workmans’ Centres. 
Perimeter of Bonification Territory 


Delimitation of Comprensoriums 
Pontino and Piscinara. 


Vw 
PRIVERNO = Nomen 


—— 


GZ 
Ly Ae 
te CA 
% i Yyy, Y 
~ —— Vik 
: a COV 
™ YG 4 

















w--- 17 


nea rr] ors ‘o 
o 


if 











ee en 
2 =, . ’, 
hoo" teawocnassa’’ | r 


‘ 


a av 





A4 . 
ae eT 


\. 87. FELICE 
CIRCEO 


if ° 
SABAUDIA 
4e EZZOMONT 


ays 








“THe Enoweer’* 


of emigrated Italians had grown in America, 
emigrants whom the short-sighted policy of previous 
Governments had assisted in every way to emigrate 
and to abandon their homes and lands, barren and 
sterile; the producing capacity of hundreds of 
thousands of emigrants who yearly left the country, 
with the immeasurable wealth and asset which they 
represented was bartered against the influx of a 
few hundred million lire which those emigrants 
used to send to their families every year. During 
and immediately after the war the phenomenon of 
Urbanism became more and more accentuated. 
[taly suffered from it in its worst form, and from its 
fatal consequences was turning a pre-eminently 
agricultural population—agricultural by instinct, 
tradition and natural surroundings—into an unstable 
army of dissatisfied industrial workers and journey- 
men. 


LAND RECLAMATION. 


The solution of these social and democratic 
problems was found in land settlement, and in the 
development of agriculture. It is impossible to 
dilate here on all the measures taken by the Fascist 
Government. It is sufficient to say that, whereas 
Italy imported in 1925, 2,242,000 tons of grain, the 
national production in 1933 was almost sufficient to 
cover the entire home requirements, and that the 
production of grain in Northern Italy reached per 
acre double the quantity produced ten years ago ; 
the total production of grain which, during the 
quinquennium 1923-28, averaged 5,800,000 tons 
per year, had reached, in the year 1933, the quantity 
of 8,100,000 tons. 

A series of laws introduced by the Fascist Govern- 


MAP OF THE PONTINE MARSHES 


bonification is concerned with the health of live stock, 
and, above all, with the health and healthy conditions 
of life of the agriculturists and their moral and social 
evolution. The agrarian bonification, the essence 
of which is the integration or complement of the 
hydraulic and hygienic bonification, stands for the 
final purposes and issues. The ensemble of this 
threefold activity is the Bonifica Integrale, as con- 
templated by the Mussolini Law of 1928, which might 
be called the Land Charter of Italy. 

For the purpose of this law the whole country 
has been divided into a number of comprensori 
(groups of estates, subjected to the same water 
system), the individual landowners of which are 
forming the Consortium of the Bonifica. These 
bodies prepare the plan of the bonification which 
is submitted to Government approval, and executes 
by concession for and on behalf of the Government 
the works of ptblic utility (hydraulic and hygienic 
bonification), and for its own account certain works 
of agrarian bonification, which must also be approved 
by the Government. For the execution of the various 
laws, for the co-ordination of the various services, 
and for the unification of the State policy, a special 
department, independent of the Ministry of Agricul- 
ture, has been created. At the head of this depart- 
ment is the Under-Secretary of State for the Bonifica 


* There is no expression in the English language which corre- 
sponds to Bonifica Integrale or conveys its proper meaning as 
explained below. We shall therefore be compelled to use the 
expression Bonifica Integrale on several occasions. Also the 
word ‘‘ reclamation of land,”’ as generally used, does not convey 
the true meaning in the same way as does the now obsolete 
word ‘‘bonification,” which implies improvement. We have 
therefore retained ‘‘ bonification’’ as the best equivalent of 





the Italian term..—Ep. Tar E. 


same period the Fascist Government has spent 
251 million lire (£43 million) on the systematisation 
of mountainous areas in connection with the Bonifica 
Integrale (against £1 million of the previous Govern- 
ments), and further, 1156 million lire (£19 million) 
have been spent on subsidies and State contributions 
to various consortiums, making a total of 4429 
million lire (£714 million). 


RECLAMATION OF THE MARSHES. 


Amongst these great works of agricultural recon- 
struction the reclamation of the Pontine Marshes 
deserves particular attention, not only on account of 
their geographical position almost at the doors of 
Rome (40 miles distant), and of their history, but 
above all from a technical point of view, as it is the 
first time in history that a similar vast enterprise 
has successfully been carried out, and that a flourish- 
ing town—Littoria—has, magic-like, risen within 
thirteen months from its inception on what were 
the pestilential, malaria-stricken and deadly Pontine 
Marshes. 

The Agro Pontina—see map—(as it is commonly 
called) has an extension of about 240 square kilo- 
metres (60,000 acres), and lies between the Monti 
Lepini and Volsci, the Tyrrhenian Sea and the 
Albani Hills in the province of Lazio, occupying 
the southern part of the old Pontifical State. The 
district has been famous for centuries for its marshes, 
although it seems that in remote times only a small 
swamp existed near Terracina. Historians are 
divided in their opinions as to whether the Agro 





* The lira has been calculated everywhere at the average 





exchange of the last months, viz., 62 lire to the £. 
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had ever been under cultivation. No traces of 
civilisation have been found, although on the slopes 
of the Lepini and Volscian mountains a highly 
civilised population—the Volscians — inhabited 
twenty-four flourishing towns. Very little remains 
to-day to testify to the wealth of the Volscians, but 
sufficient to establish that they were great masters 
in irrigation works, who, with an extended system 
of canals and drains, had succeeded in keeping the 
land free from inundations. Rome in those days 
was bent on military’conquest, and after a struggle 
lasting over 200 years, the Volscians were definitely 
subdued in 389 B.C. by the occupation of the towns 
of Pomezia and Piperno. The greater part of the 


population, or what remained of it, became slaves, |" 


and the whole countryside was laid waste and bare 
by the Roman conquerors. The hydraulic works, 
and their admirable drainage system, were no longer 
maintained. They decayed in the course of time, 
and from that period dates the gradual expansion 
of the swamps of Terracina. The whole district 
was slowly, but inexorably, swallowed up by the 
invading masses of mud and slime, carried down by 
the torrents from the mountains. It turned gradually 
into a vast plain of moors and bogs, interrupted by 
islets of thickets and bushes, rotting trees, and 
parasitic vegetation, and forming numerous ponds 
and meres, the ideal breeding place for the malarial 
mosquito. The whole countryside became depopu- 
lated and abandoned to the ravages of weather 
and time. 

Hardly any alterations were made by the Romans 
to improve matters, though we may assume that, 
when Consul Appius Claudius built the famous 
Via Appia from Rome, crossing the Pontine Marshes, 
some reclamation must have been done. Later on, 
Consul Marcus Caius Cetegus initiated some works 
with the purpose of preventing the further expansion 
of the moor, and some reclamation work was under- 
taken. Amongst the provisions made by him, we 
find an order relating to the annual clearing of canals 
and the maintenance of dykes. From the Punic Wars 
onwards until the time of Cesar, the Pontine Marshes 
were, however, completely abandoned, and with 
the obstruction of river beds and canals by the 
growth of vegetation and by the collapse of 
the dykes matters became worse. Caesar, during 
his dictatorship, conceived the plan of reclaiming 
the marshes which by then had completely invaded 


other parts and definitely destroyed the Via 
Appia. His plan was to deviate the Tiber at 
Rome into a canal from Ostia across the 
Pontine Marshes to Terracina, and to drain the 


marshes by a net of subsidiary canals into the main 
canal. This gigantic project was approved by the 
Senate, but the assassination of Caesar prevented its 
execution. Later on, the Emperor Nero conceived 
a still vaster project by continuing the projected 
canal far beyond Terracina to Lago di Baia. Later, 
some of the Emperors were only concerned with the 
upkeep of the Via Appia. During the following 
centuries various projects were made by some of 


55,000 acres during part of the year. The collector 
from Ponte Maggiore to Badino was widened, the 
river Giuliano systematised, as well as the river 
Sisto, into which the waters from. the high-lying 
parts of Sermoneta were conveyed, the river bed 
of the Ufente was reconstructed, and the Via Appia 
repaired. A net of subsidiary canals was built into 
which the waters from the lands running parallel 
to the Via Appia were discharged, whence they 
were conducted into other canals running into the 
rivers Schiazze and Botte. At first, it appeared that 
the work had succeeded in its purpose. But the 
separation of the mountain waters had been over- 
looked, the unstable ground in which the canals had 


It is evident that with the formidable impulse 
given by Signor Mussolini to the agricultural develop- 
ment of Italy, and to the concurrently important 
question of the Bonifica Integrale, the age-old 
problem of the Pontine Marshes could not be over- 
looked. 

To give an idea of the nature of some of these 
marshes it should be mentioned that over a consider- 
able extent on both sides of the river Ufente the bog 
and mud reached a depth of 60m. (almost 200ft.) 
and that the river banks, though they were covered 
yearly for 150 years with a mixture of earth and 
brushwork, were regularly, though slowly, swallowed 





up. The drying up of bog land, rich in organic 














CONDITION OF PONTINE MARSHES BEFORE DRAINAGE 


been laid, and the insufficient maintenance and 
clearing of the canals caused the gradual decline of 
the work, and inundations reappeared again. 
Napoleon I., conscious of the importance of the 
enterprise to which the death of Pius VI. had put 
an end, nominated in 1810 a commission composed 
of the famous French hydraulic expert, de Prony, 
Count Fossombroni, a recognised authority, and 
Messieurs Ivard, Rigaud de l’Isle, and Desfougéres, 
to investigate the question of a permanent reclama- 
tion, and to make propositions relative thereto. The 
fall of Napoleon left the matter there until Pope 
Pius VII. decreed the constitution of a Consortium 





amongst landowners of the Agro, which, however, did 














TYPICAL APPEARANCE OF MARSHES BEFORE DRAINAGE 


the Popes, but practical attempts failed for one 
reason or another. Finally, Pope Pius VI., endowed 
with unusual intelligence, foresight, and tenacity, 
tackled the problem im 1777. The most famous 
hydraulic experts of those days, Gaetano Rappini, 
Bodrini, and Zanotti, were called to Rome and 
entrusted with the preparation of a project for the 
reclamation of the Pontine Marshes, the execution 
of which was placed under the direction of Rappini. 
The principal idea underlying the project was the 
construction of a main collector alongside the Via 
Appia. This canal was called after the Pope “ Linea 
Pio.” Itis estimated that at that period about 40,000 





acres were permanently under water, and some 





nothing. From that time until Pius IX. nothing 
was done. Pius LX. devoted some attention to the 
problem and succeeded in bringing the Consortium 
to active life as far as the maintenance of the few 
existing hydraulic works was concerned, the upkeep 
of which had up to then been at the entire charge of 
the Pontifical Treasury. 

The history from 1870 to 1922 can be told in a few 
words. Very little was done by the Governments, 
whose activity was limited to the maintenance of 
existing works. The Pontine Marshes remained a 
blot on the prestige of Italy. The photographs 
reproduced herewith may give some idea of their 
condition before reclamation was begun. 





matters, which under the atmospheric influence gets 
destroyed by slow combustion, causes considerable 
obstructions and prevents natural drainage. Further- 
more,* the sub-aqueous vegetation of the rivers 
produces, particularly during the summer, a rise of 
level up to 5 cm. (2in.) per day, causing inundations, 
unless a thorough and methodical uprooting of the 
plants takes place. Up to a few years ago such 
uprooting was done by driving herds of buffaloes 
into the rivers, where their frantic movements of the 
legs caused the uprooting and partial clearing of the 
vegetation. Nowadays a special kind of motor-driven 
dredger barge is employed for the purpose. 
(To be continued.) 








A Reinforcement for Road Surfaces. 


From time immemorial the surfacing of roads has 
exercised the ingenuity of our engineers and has ranged 
from the flint and chalk of the Romans, through cobble 
stones and setts, to the modern bituminous surface. Each 
has had its appropriate service, and has been satisfactory 
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ROAD REINFORCEMENT 


up to a point; but there now comes a new scheme, 
devised by Mr. W. Carrick Howart, of 121, West George- 
street, Glasgow, which suggests an entirely different atti- 
tude of thought. 

Having formed a substantial concrete foundation for the 
road, there is laid out upon it a surface reinforcement of 
steel bars that is then filled in with granolithic cementitious 
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material. These bars extend to the surface of the road and 
help to reduce the wearing effect of the passing traftic. 

The bars are lin. deep by No. 12 gauge, spaced lin. 
apart, and are punched with holes so that they may be 
threaded together by means of split pins, as shown in the 
accompanying sketch. The mat thus produced has a 
standard width of 37in., so by being overlapped lin., when 
a bar can be threaded through adjacent holes, an effective 
width of 3ft. is provided. The made-up mat can be 
collapsed to a certain extent and rolled up for conveyance 
to the site. It is then unrolled and stretched out on the 
road base before the granolithic material is spread over 
it. It is recommended that the material should be 
granite or whin, of a gauge of from }in. down, with not 
more than 10 per cent. passing a 76 x 76 sieve mixed in the 
proportion of two of cement to five of aggregate. 

The inventor says that such a pavement as that just 
described has withstood the arduous service of a hospital 
forecourt, where heavy wagons arrived and dumped their 
load of gas containers without any appreciable signs of 
wear in twelve months. 








Electrical Precipitators. 


ALTHOUGH the idea of removing very fine particles 
from gases by electrostatic means is old, the applica- 
tion of the m to power stations with pulverised coal- 
tired boilers, as at the Brimsdown station of the North 
Metropolitan Electric Supply Company, is, relatively 
speaking, new. The precipitation is brought about by 
passing the dust-laden gases through a number of parallel 
tubes which vary in diameter in accordance with the gas 
to be treated. At the centre of each tube there is an 
electrode in the form of a wire or rod, connected to an 
electrical source which produces D.C. at pressures varying 
from 30-80 kV. As the tubes and casing of the precipitator 
are earthed, there is a high potential difference between the 
rods and tubes, and as soon as the dirty gas enters the 
latter, each ‘particle is subjected to an electrical force 
caused by the field inside the tubes. The electrical force 
is brought about by the ionisation of the zone surrounding 
the discharge electrode, and it drives the particles away 
from the red, and towards the tube, each particle assuming 
a course which is the resultant of the force imparted by 
the velocity of the gas and the force created by the elec- 
trical field. Having arrived at the tube walls, the particles 
adhere to them, and are removed in most cases by rapping, 
although some particles fall of their own weight when a 
layer of sufficient thickness has been formed. 

The material removed from the tube walls by the rappers 
falls into hoppers at the bottom of the precipitator, as 
shown in the accompanying illustration, and is removed 
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ARRANGEMENT OF ELECTRICAL PRECIPITATOR 


by suitable means, such as by a screw conveyor. 
to the very low velocity of the gas at the tube surface, 
there is little danger of small precipitated particles, 
when falling at the inner face of the tube, being caught 
by the ascending gas stream. The characteristics of the 
gas and of the solid and liquid particles carried by it must 


be closely studied before a plant can be designed, or even | 


the gas velocities can be determined. Precipitators 
dealing with cement from dry and wet processes, pyrites, 
acid, mist or grits, all present different problems. A large 
proportion of powdered fuel dust consists of hollow 
spheres, known as cenospheres, caused by the formation 
of gas inside the small coal particles. Usually the gas 
forces its way out of the particle through one small hole, 
leaving the solid matter in the form of an inflated ball. 
Such dust is extremely light, and is more difficult to 
trap than, say, a cement dust particle. 
factors are the temperature and moisture content of the 
gases. While a dry gas, naturally, has a much higher 
dielectric strength than a wet gas, the former is much 
more liable to give rise to flash-overs at any given voltage ; 
in fact, in certain special cases it is essential to humidify 
the gas before it is treated. Considerable variations in 
the results are obtained by using various types of discharge 
electrodes, and although very high commercial éfficiencies 
are now obtained, research is continually being carried 


out with a view to arriving at the best size and shape of 


rod or wire for particular purposes. 

When precipitating dust in accordance with the electro- 
static principle, the most satisfactory results are obtained 
by the use of unidirectional current of negative sign. 
The apparatus employed for the production of this current 
usually consists of a low-tension auto-transformer, an 
vil-immersed step-up transformer for the high-tension 
supply, and a high-tension rectifier, the auto-transformer 
serving to vary the input voltage to the step-up trans- 
former in smail increments. Generally, mechanical 
rectifiers are used, and they are built so that it is prac- 
tically impossible to overload them. The precipitator 
installed by the Sturtevant Engineering Company, Ltd., 
at the Brimsdown power station, deals with the grits in 
the flue gases from two pulverised fuel-fired boilers, each 
with a capacity of 120,000 Ib. of steam per hour. 


Owing 





Other important | 





Vertical Boring and Turning Mill. 


THE vertical boring and turning mill illustrated was 
made by George Richards and Co., Ltd., of Broadheath, 
near Manchester. It is of the extension type, and will 
admit work up to 10ft. in diameter when the uprights 
are in the forward position, and up to 16ft. in diameter 
when the uprights are in the position shown in the engrav- 
ing. The extension boring reach attachment can, of 
course, be taken off the machine when it is not required. 
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Separate electric motors are employed for moving the 
cross slide and the uprights, and the main driving motor 
is placed inside the base at the back of the machine. Push 
buttons, suitably placed in convenient positions, control 
the various motions. We need not refer in detail to several 
of the more general features of the machine. Its substantial 
proportions can be inferred from the photograph, and 
attention may be directed to the arched cross slide and 
its increased depth where it fits the uprights. A platform 
is arranged behind the top of the machine to provide 
easy access to the mechanism mounted on the cross-girth. 
We need hardly say, when speaking of the products of this 














RICHARDS VERTICAL 


An outer ring can be fitted to the 9ft. diameter table, 
and increases its diameter to 14ft. to accommodate the 
larger sizes of component. Two standard heads are 
fitted to the cross slide, and each has a down-feed of 
48in., and admits work 72in. high-under the tool-holder. 
Under the cross slide 82in. is the maximum height 
admitted. Each head has twelve rates of feed, ranging 
from 1/;,in. to #in., which can be applied vertically, hori- 
zontally, or angularly. In addition, there is a range of 
twelve specially fine feeds, independent of the standard 
range. Hand wheels on the front of the cross slide give 
a fine hand feed motion. With a total vertical traverse 
of 24in., the head on the overhanging reach is provided 





BORING AND TURNING MILL 


firm, that great attention has been directed towards 
obtaining a really satisfactory system of lubrication. 








Oil Engine Generating Set for 
Peak Loads. 


WE illustrate in the accompanying engraving a new 
oil-engine-driven generating set which has recently been 
installed by Petters, Ltd., of Westland Works, Yeovil, 


PETTER OjL ENGINE GENERATING SET 


with the same range of standard and fine feeds as those on 
the cross slides. The uprights are moved backwards 
and forwards by power, of course, and rapid power traverse 
is applied to all three heads vertically and horizontally. 
The cross slide is also raised and lowered by power. A 
gear-box situated in the base between the uprights at 
the back and controlled from a box at the front of the 
machine, provides twelve speeds for the table, ranging 
from 0-886 to 12-311 r.p.m. 


at the Tiverton Corporation Electricity Works. The new 
set operates in conjunction with a 226-B.H.P. C.I. engine, 
and two gas engines, each of 100 B.H.P. output. 

With the gradual expansion of the borough and exten- 
sion of the Corporation’s electricity distribution system, 
it was found that the three original engines were insufficient 
to provide for peak loads, should any one of the engines 
be dismantled for overhaul or repair. 

The new 350-B.H.P. engine, which is of the Atomic 
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{our-cylinder, airless-injection, cold-starting type, is 
directly coupled to a 245-kW, 460/500-volt, shunt-wound 
venerator, made by the Electric Construction Company, 
Ltd., of Wolverhampton, and is designed to run at a 
speed of 330 r.p.m. 

Our engraving clearly indicates the Petter patented 
Valibrater sight feed lubricator at the right-hand end 
of the engine, also the hand-control wheel for speed 
regulation which, when paralleling, is operated in accord- 
ance with the speed of the engine, as shown by the 
engine-driven tachometer. Starting is effected by com- 
pressed air at 350 lb. per square inch, with automatic 
distribution gear driven from the crank shaft. The set 
is very economical in fuel consumption, readings as low 
as 0-39 lb. per B.H.P. hour having been attained. 








Oil Immersed Isolators. 


THE accompanying illustration shows an oil-immersed 
isolator developed by the General Electric Company, 
Birmingham, for isolating either side of a tapped ring main 
for supplying rural and other areas in which a dual source 
of supply is desirable in order to eliminate the risk of a 
complete shut down. The isolators can be incorporated 
in a large range of switchgear, including metal-clad units, 
vertical drop-down switchboards, oil-immersed. switch 

















OIL-IMMERSED ISOLATOR 


fuses, outdoor oil circuit breakers, &c. They consist of 
an oil-immersed three-phase switch, designed to make and 
break the circuit at the full rated current capacity, 
ample clearances being provided throughout. 

While the moving contacts are of the knife-blade pattern, 
the fixed blades are of the line contact contactor type. 
Simultaneous operation of the three phases is ensured 
by a system of steel levers, giving a quick break and smooth 
operation. Definite location of the switch in each of its 
three positions is ensured, while accidental movement due 
to vibration or other causes is eliminated. To prevent any 
risk of incorrect or unauthorised operation, the isolator 
is interlocked by means of stops padlocked in their appro- 
priate position, a method which complies with the Home 
Office regulations. Normally, one stop is padlocked in 
the “ off” pasition, so that the switch cannot be swung 
direct from the “on” to the earth position, for the stop 
must be deliberately removed before the “ off” position 
can be passed. The stops are also used to lock the 
operating handle in any of the three positions. The fixed 
contacts in the “* on ” and “ earth ”’ positions are mounted 
on porcelain insulators, while the moving contacts are 
insulated from the operating mechanism by bakelised 
paper beams. The switch is completely enclosed in a 
silicon-aluminium waterproof and dustproof casing. 
The testing and earthing contacts are mounted on porce- 
lain insulators, which project through the casing, the 
outer terminals being enclosed by a padlocked cover. The 
main earthing cable socket, and a removable copper link 
that normally connects the three terminals, are secured 
to one of the studs holding the cover, so that the testing 
and earthing terminals cannot be unearthed without 
removing the cover. When carrying out tests, the switch 
is first moved vid the “ off” position to the earth position, 
after which the cover is removed and the three-phase 
earthing link is disconnected. As the testing terminals 
are only connected to the feeder cable when the isolator 
is in the earthed position, the insulators are only subjected 
to high voltage during the periods of testing, and there 
is no need to interlock the cover with the operating 
mechanism. In standard equipments the cable boxes 
are mounted below the isolators for cables rising from the 
ground, but this arrangement can be modified when 
required to suit any cable lay-out. 








The Laundry Exhibition. 


Iv is now four years since the last International Laundry 
and Allied Trades Exhibition was held in London, and the 
new one, which opened at the Royal Agricultural Hall on 
Monday, May 7th, is undoubtedly the best so far brought 
together. It remains open to the 16th inst. 

In the past, we fear, we have rather neglected the class 
of machinery which is used in laundries, as‘it is highly 
specialised, but in some directions it is, nevertheless, of 
general interest. Some parts of the plant in a modern 
laundry are, of course, common to many industries. 
Boilers, motors, engines, and so forth are quite normal, 
but the machinery used in the actual process of laundering 
is quite peculiar. It is noteworthy, however, that there 
is a great fixity of type for a machine for any definite 
purpose, wherever it may be manufactured, although, only 
naturally, different makers introduce minor modifications. 
Thus, for instance, a washing machine almost always 
comprises a drum for containing the clothes and water, 
which is rotated two or three revolutions in each direc- 
tion until the washing is complete; a preliminary dryer 
takes the form of a vertical centrifuge, and an ironer has 


one or more rolls working in conjunction with curved and 
highly polished beds. 

In view of the great amount of hot water used in a 
laundry, and its subsequent discharge te waste, when. it 
has been soiled, we made some inquiries as to whether 
efforts were made to conserve the heat of this waste water. 
At least one firm was showing an apparatus for the 
purpose. 

The British Laundry Machinery Company, Ltd., of 
Underhill-street, London, N.W.1, shows a section of a 
Howlett contraflow heat reclaimer. In a pit with a number 
of partition walls there is arranged a series of tube nests. 
The waste water flows through the pit, while clean water 
which it is desired to heat goes through the tubes. The 
tubes are of brass, as is most laundry machinery in contact 
with, water, and are arranged horizontally, like the Field 
tubes of a steam boiler; that is to say, they have an 
internal return flow tube. The tubes are screwed and 
sweated into a cast brass header at one end and supported 
freely at the other ina = sar plate so as to allow for 
expansion. The several chambers of the pit are in com- 
munication thro passages in the partition walls, which 
ean be controlled by sluices, In this way the waste water 
is made to flow ‘“ contra ” to the flow of the clean water. 
The temperature of the waste water from a laundry may 
vary considerably—from 50 deg. to 200 deg. Fah.—so it 
is naturally desirable to take advantage of the hot flushes 
and prevent the cold rinses from undoing the work of the 
hot. This is effected by so arranging the passages that 
if a flood of cold water arrives at the pit it sinks to the 
bottom and quickly passes to the outlet, while the hot 
water rises to the top and stays long enough to give up 
its heat. It is claimed that with this apparatus the clean 
water can be raised to a temperature within 10 deg. of 
that of the waste water. That is to say, waste water at 
110 deg. Fah. will raise mains water from 45 deg. to 
100 deg. 

An unusual vista in the Agricultural Hall is provided by 
the many steam and water pipes needed to show the 
machines in operation, for practically every exhibit is 
shown in workable condition, so a considerable amount of 
steam has to be supplied. It is being produced by two 
Davey-Paxman boilers of the ‘“‘ Economic” type, while 
this stand also houses a 50 H.P. horizontal steam engine, 
but such plant is so familiar to our readers as. to require 
no further comment here. There is also a boiler at work on 
the stand of Cochran and Co., Annan, Ltd., which is also 
supplying steam to other exhibitors. There are several 
other boilermakers represented, including Fraser and 
Fraser, Ltd., of Bromley-by-Bow, whose vertical boiler 
we described on July 22nd, 1932, and Ruston and 
Hornsby, Ltd., of Lincoln. Furnace equipment is repre- 
sented by Ed. Bennis, of Bolton; Meldrum’s, of 
Manchester; and the Turbine Furnace Company, of 
London. Many other familiar names in steam engineering 
are also represented on the stands, but it is obvious that 
such firms as British Arca Regulators, James Hodgkinson 
(Salford), Ltd., George Kent, and Royles should be present. 

For the purposes of a laundry soft water is, naturally, 
desirable for the sake of reducing the consumption of 
soap, and this part of the industry is included on several 
stands, such as those of the Kennicott Water Softener 
Company, of Wolverhampton ; United Water Softeners, 
of Brentford; and Watsons’ Water Softeners, of Watford. 

Concerning the laundry machinery, it is rather difficult 
to write in a general way, as is the intention of this imme- 
diate article, but it may be all characterised as tending 
towards the reduction of heavy manual labour. Thus, 
where the garments being handled must be finished with 
a flat iron, the iron, of enormous proportions as compared 
with those of our grandmothers, is propelled along a table 
mechanically, and the girl attendant has merely to steer 
it, much after the fashion of driving a motor car. For the 
purposes of ‘* ironing ” such articles as table cloths, sheets, 
napkins, and so forth, the most popular machine appears 
to be one in which the article is drawn across the face of a 
concave steam-heated bed by a roll fitting snugly there- 
into, which is covered with cloth to give it a grip. The 
articles are fed beneath the first roll by a travelling tape 
band and the number of rolls depends upon the output 
desired. For large outputs the number of rolls is increased 
and then the speed of passage can also be increased. 

In being centrifuged the materials are, naturally, 
packed tightly round the periphery of the basket, and 
this, in the older type of machine, has resulted in con- 
siderable manual labour for their removal. New machines 
have, however, been devised with which ‘this work is 
greatly reduced, either by so forming the top lip of the 
basket that it does not obstruct the removal of the charge, 
or by arranging for the quick removal of the basket and 
its inversion. This last-mentioned scheme has the 
added merit that the machine can be kept running by 
means of baskets charged externally, instead of being 
kept waiting while its own basket is being refilled. 

In the case of the rotary washing machines we noticed 
that such refinements as ‘‘ inching” contacts have been 
introduced, so that the drum can be brought round to the 
most convenient position for discharging, and that devices 
for preventing their ill-usage are far more elaborate than 
before. There seems to be some controversy as to whether 
it is better to effect the reversal of rotation of the drum 
electrically or mechanically. However, as we hope at 
some future date to give more detailed particulars 
of these machines, we will not discuss their relative merits 
any further here. 








British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 








TUNGSTEN FILAMENT LAMPS. 
No. 161—1934. This specification deals only with 
lamps for general service, the remaining schedules for 
traction lamps, train lighting lamps, omnibus lamps, 
navigation lamps, and road traffic control light signal 
lamps being issued (unaltered at present) as a separate 
specification, No. 555—1934. The revision of the General | 








Service Lamp Specification, No. 161, differs principally 





in three ways from the 1932 issue of the specification, the 
changes having been made possible by the much higher 
d of uniformity in initial efficiency and life te which 
individual manufacturers to-day can manufacture lamps, 
although the life characteristics of lamps of different makes 
still differ slightly. First, the revision calls for a more 
definite and higher degree of uniformity in the rated 
efficiency and, therefore, in life at rated volts of the lamps 
in any batch. The average watt consumption and the 
average initial efficiency of a batch of lamps have also 
to fall inside definite limits. The greater uniformity 
has also permitted a considerable reduction in the sampling 
tolerances of Table 4. ; 

Secondly, it calls for a minimum average life of 1000 
hours at rated volts. The improved uniformity referred 
to above allows the life and quality tests to be carried 
out at rated volts, so that the user will now obtain with 
lamps conforming to this revised specification a definite 
security for length of life at rated volts. This testing 
at rated volts also allows for simplification of life-testing 
plant and procedure. 

Thirdly, it guarantees a standard of quality which is 
higher than that of the 1932 issue, and which also equitably 
accommodates lamps of slightly different candle-power 
performance during life. The standard of quality is 
defined in terms of an average efficiency throughout a 
life of 1000 hours. The average quality, so defined, of 
a batch of lamps must be above a specified value. 


STEEL ARCHES FOR MINES. 

No. 227—1934. This is a revision and consists primarily 
of an extension of the original specification to include 
splay-legged arches, as well as the straight-sided and horse- 
shoe types to which the original specification was con 
fined. Provision has now been made for the use of two 
distinct types of steel, a mild steel quality and a rail steel 
quality, and a full specification is given for both. 


POWER-DRIVEN DERRICK CRANES. 

No. 327, Part I—1934. This is a revision or amplifica- 
tion of the British Standard Specifications for Derrick 
Cranes. The method of calculating the stresses, cutlined 
in the addendum sheet circulated in May of last year, 
has now been accepted by the makers and users, and is 
incorporated in the present revision, together with a 
number of other modifications. The Building (Amend- 
ment) Regulations, 1931, necessitate the reconditioning of 
cranes constructed prior to October, 1931, to B.S.1. 
Standards as near as is reasonably practicable. In view 
of the large number of old cranes at work, and to avoid 
undue hardship to owners of safe cranes, it was felt that 
guidance should be given in regard to the gearing on such 
cranes. It is neither practicable nor is it thought to be 
necessary to alter the gearing provided it has the requisite 
factor of safety, and provided that the wear is not exces- 
sive. Accordingly, after conferring with Home Office 
officials and with the National Federation of Building 
Trades Employers, a short paragraph covering cases of 
this kind is embodied in the Gearing Clause 26 


LIGHT RAILWAY RAILS AND PORTABLE 
RAILWAY TRACK. 

No. 536—1934. As a result of an inquiry circulated 
amongst the rail rollers, it has been ascertained that the 
relative demand for rails of the 10 lb., 12 lb., 16 lb., and 
18 lb. sections is very small, and it has accordingly been 
agreed to withdraw these sections from the British 
Standards in order to encourage more economic production 
by the concentration of the demand upon the 14 Ib. and 
20 lb. sections. In the present specification, therefore, 
only these two sections are included. Experience has 
indicated the desirability of some modification of the 
dimensions of the fish-plates and fish-bolts, and the dimen- 
sions for these as now standardised represent what has 
for some time been customary practice. The standard 
gauge of portable railway track dealt with in this specifica- 
tion is 24in., and three weights of track, ranging from 
14 Ib. rails on 7 lb. per yard sleepers to 20 Ib. rails on 16 Ib. 
per yard sleepers, are standardised. The specification 
lays down the detailed dimensions for sleepers and fasten- 
ings, and such dimensions for assembled track and turn- 
outs as are essential to secure interchangeability of sections. 
One important feature is the adoption of a standard 
flangeway clearance for turnouts, though provision is 
made for alternative clearances where these are necessary 
to suit the wheel-back dimensions of existing rolling stock. 





BEVEL GEARS. 

No. 545—1934. This specification applies to machine- 
cut, conical gears, with straight, curved, helical, or 
spiraloid teeth, and having a pressure angle of 20° C. 
Two classes of gears are provided for, high-class cut gears 
suitable for peripheral speeds above 750ft. per minute, 
and commercial cut gears for peripheral speeds below 
1200ft. per minute. It will be noted that the classification 
has been so fixed as to permit of ccasiderable overlap, 
and it is suggested that where any of the speeds of gears 
may fall in either of the two classes that the lower class is 
suitable for the duty, but that the higher class should be 
selected where special high-grade work is required or 
exceptionally severe conditions have to be met. 

The specification has been based on the assumption that 
the gears will be suitably operated on shafts of ample 
size provided with efficient thrust bearings where required, 
and that they will be effectively lubricated, and a recom- 
mendation is included that the face width should be 
limited to one-third of the cone distance, and that the 
pitch should be not less than one-third of the face width. 
As in the previous specification, the speed factor used in 
the determination of the horse-power capacity has been 
based on revolutions per minute, and the reasons for this 
are given in a Foreword, together with causes which led 
the Committee to adopt the 20° pressure angle. The 
specification includes a full list of definitions and deals 
with the dimensions of the gears in detail. Full particulars 
are also included for determining the strength and horse- 








power rating, and a recommendation has been included 
for working temperature. 

The specification does not apply to aviation gearing. 
Price 5s. net, 5s. 6d. post free. 
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Quarter Cubic Yard 


Universal Excavator. 


os Seon 


URING a recent visit we paid to the works of 
iJ Thomas Smith and Sons (Rodley), Ltd., at Rodley, 
near Leeds, we saw under construction in the shops a 
new single-bucket excavator having a capacity of } cubic 
yard. Since our visit, this machine has been tested 
and added to the range of standardised excavators 
manufactured by the firm. Fig. 1 shows the excavator 
equipped with a drag-line bucket. The new design has 
been produced in order to meet the demand for a machine 
of moderate price, which is light in weight, and exerts, 
therefore, only a low ground pressure. Completely 
equipped, it weighs only about 6} tons in full working 














Fic. 1—EXCAVATCR WITH”  DRAG-LINE BUCKET 


order. A further advantage is that it is small enough 
to be quickly transported by ordinary motor vehicles, 
thereby eliminating special transport costs. As the ground 
pressure is only 7 lb. per square inch, it is able to work 
with safety on soft ground, and its moderate dimensions 
allow it to operate with ease in restricted spaces. With 
a smaller unit, it is claimed that both the overhead and 
the muintenance costs are distinctly lower than those 
when using a larger unit. The makers point out that, 
despite its low weight, no effort has been spared in design- 
ing it to produce a machine as sturdy as their larger 











general arrangement of the machinery on the superstruc- 
ture, while Fig. 2 indicates the detailed construction of 
the carriage and the caterpillar travelling gear. The 
tracks are of all-steel construction, and consist of two 
belts of high-carbon steel castings, which are linked 
together by nickel-steel pins in double shear. Adjustment 





As Fig. 3 indicates, the superstructure takes the form 
of a steel swivel casting which extends from the feet of 
the jib to the extreme rear. It carries the engine and all 
the travelling and mancuvring machinery, and is 
supported on a live ring of ten tapered rollers. The side 
cheeks are made of high-carbon steel castings. 

The two rope barrels are mounted side by side on a 
single shaft, and are operated by fibre-lined clutches 
of the outside band pattern, which, in turn, are actuated 
by Smith shoe-type relay clutches, the operating principle 
of which was fully described and illustrated in THe 
ENGINEER of February 23rd last. This arrangement, 
it may be recalled, makes use of the engine power to 

















FiG. 3—MACHINERY ON SUPERSTRUCTURE 


is provided to allow for any wear or stretch of the tracks, 
and strong springs are employed to take the shock of 
possible sudden stretching. Each track can be inde- 
pendently controlled from the driving position. As the 
drawing indicates, the drive for the tracks is transmitted 
through steel bevels and chains. The bevels are made of 
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FIG. 2—PLAN AND ELEVATION OF CARRIAGE 


excavating units. The success of the design is borne out 
by the fact that during tests made with materials varying 
from ordinary earth to stiff clay, continuous outputs of 
from 25 to 35 cubic yards per hour have been obtained. 
Fig. 3 represents the right-hand side of the excavator 
with the driver's house removed, and shows clearly the 


special manganese steel, while the two chains are also of 
special design and material. 

The carriage itself is constructed of rolled steel plates 
electrically welded, and makes a solid foundation unit 
for the machine. The centre post consists of a steel 
forging, which is pressed into and locked to the carriage. 





operate the main clutches, so that only very light effort 
is required at the hand lever controls. The barrel brakes 
are in interchangeable halves, and provision is made 
for easy adjustment and operation. With regard to 
the gears, it is of interest to record that all the wheels, 
clutches, and levers are mounted upon squared shafts, 
so that no loose feathers or keys are required. The engine 
reduction gear is of the machine-cut type, made in alloy 
or carbon steel. It is totally enclosed in an oil-tight 
casing, and runs in an oil bath. 

The motions for slewing, travelling, and derricking are 
all transmitted by means of fibre-lined, flat-plate clutches. 
A single screw serves to adjust each clutch, and relining 
can be done without having to remove the shaft. The 
various control levers are grouped near the driver at the 
front of the machine, the driver’s position in the house 
being so arranged that he has entire control, and, at the 
same time, a full view of all operations. 

Access to the machinery is given by platforms which 
run the whole length of machine. All the rope pulleys 
are of large diameter, and are made in cast steel with 
gun-metal bushes. The fairlead for the drag-line bucket 
rope is secured to the front of the swivel, so that a correct 
lead of rope is always maintained, regardless of the angle 
of the jib. Our first illustration shows the complete house 
covering the excavator, which is constructed of timber 
panels with a sheet steel roof, hinged doors, and con- 
veniently placed windows. 

The engine in the machine we illustrate is a Brotherhood 
unit of the British Junker pattern; but, alternatively, 
petrol or paraffin engines can be supplied as may be desired. 
The heavy oil engine consumes about half a gallon of 
fuel per hour, while a four-cylinder petrol-paraffin unit 
has a consumption of about three-quarters of a gallon 
per hour. All engines are water-cooled, and are complete 
with a clutch-cooling radiator and a 30-gallon fuel tank. 
The power unit is so planned that it can be changed over 
without alterations to the main machinery. 

The machine we have described is designed to climb 
a gradient of 1 in 4, and it may be rapidly converted for 
use as a shovel, a skimmer, a trencher, a drag-line 
excavator, or a crane with or without a grab. Special 
standardised attachments for these different uses are 
provided. The jib for the first of the three attachments 
above referred to, is of the electrically welded box pattern, 
and the steel buckets are also electrically welded. The 
jib for the last three attachments is made of electrically 
welded steel sections, the derricking unit for the jib being 
fitted in a convenient position on the swivel casting and 
operated by a jaw clutch. When this clutch is disengaged 
a brake is automatically applied. 








In the course of a paper by Mr. J. L. Eve on “ The 
Effect of Vibration on Steel-cored Aluminium Conductors,” 
it was stated that the vibration on the conductor produced 
by wind divided itself up into loops from 10ft. to 25ft. 
long with an amplitude up to 2}in. in extreme cases. The 
frequency of these vibrations is from 6 to 30 cycles per 
second. Vibration is most prevalent when the wind has 
a velocity of approximately 5 m.p.h., and where the trans- 
mission line runs across country uninterrupted by hills 
or other obstructions. 
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Two Large Water-Softening Plants. 


T|\ELE base exchange or zeolite system of water softening 
| is now so well known as to need no introduction, in itself, 
but the two installations which we describe below are 
interesting as showing the most recent applications of the 
method. In them the water is softened by being passed 
through a bed of the zeolite, which takes out all the 
hardness, if necessary to zero, and after having been 
exhausted by the process the material is revivified by being 
washed with salt brine. 

‘The two plants which we review have both been installed 
in the Midlands for the County Borough of St. Helens 
and the West Cheshire Water Board by United Water 





eliminating the suspended matter from the water supply 
the presence of the suspended matter, forming like a mat 
on top of the bed of sand, sets up a resistance to the flow 
of water, which is indicated by two pressure gauges fitted 
on the front of each unit. When these gauges show a 
difference in pressure of 12 lb. per square inch the filter is 
washed by first agitating the sand bed with an upward 
current of compressed air, which causes the grains of sand 
to rub one against the other, thereby cleansing each grain. 
The air supply is then shut down and a supply of clean 
water at a high velocity is immediately allowed to follow 
in the same direction. This wash water, as it is termed, 











{SUTTON ROAD PUMPING STATION, ST. HELENS, WATER SOFTENING PLANT 


Softeners, Ltd., of Gunnersbury-avenue, London, S.W.4. 
They are illustrated by the accompanying engravings. 

The first-mentioned of these two pumping plants dates 
back to 1878, when water was drawn from the Collens 
Green Colliery and was supplied in the district untreated. 
[t continued in service until 1925 and then went out of use. 
In 1930 the Corporation decided again to utilise the water 
from Collens Green. As new plant was required, and 
analysis of the water showed the need for purification and 
softening, the Committee decided to install an entirely new 
plant, consisting of electrically driven pumps and modern 
purification and softening plant. 

The water is pumped from the Collens Green Colliery 
into an elevated tank and is supplied to Sutton-road 
Pumping Station through a gravitation main. The supply 
discharges into a covered tank adjoining the filter house, 
and under ordinary circumstances is pumped direct from 
this tank. The pumping equipment consists of three sets 
of electrically driven turbine pumps. Each pump has 
five stages, capable of delivering 209 g.p.m. against a 
total head of 245ft. The plant is capable of dealing with 
25,000 gallons of water per hour. The water purification 
and softening plant combines three different treatments, 
all equally important, for the ultimate utility of the water 
as delivered to the consumers. These three treatments, 
taken in the order in which they are effected, include 
sterilisation for the removal of bacteria, filtration for the 
elimination of suspended matter, and softening to remove 
calcium and magnesium salts The crude water has a totai 
hardness of 27-6 deg. English, and as the water for distri- 
bution is required to have a hardness of 10 deg. English, 
the zero hardness water which is obtained from the 
softeners is blended with a portion of hard water. 

The process used for sterilising the water is the Chlora- 
mine, of which we have recently given a description, which 
effects complete sterility by treating the water with a 
mixture of chlorine and ammonia. The ammonia gas is 
delivered into the pump suction main, and a solution 
feed chlorinator delivers the chlorine into the pump 
suction immediately before the pump. Sterilisation at 
this point, rather than at the outlet of the plant, ensures 
that the filter and softening units are also always sterile. 

After sterilisation, the main pumps deliver the water 
through three pressure type sand filters of the horizontal 
type, 8ft. in diameter and 10ft. in length, constructed to 
withstand a working pressure of 110 1b. per square inch. 

The passage taken by the water when reaching the inlet 
of the filter units is downward through a bed of specially 
graded quartz sand, supported on several grades of gravel, 
the whole of which is supported on a concrete base laid 
in the bottom of the cylinder. Inside the cylinder a distri- 
bution trough extending the whole length of the unit is 
connected with the inlet connection, and evenly distributes 
the water over the sand bed. It also evenly collects the 
wash water when the filter is being cleansed. Directly 
above the surface of the concrete bed there is a collecting 
system in which are fitted phosphor-bronze strainers to 
collect the water passing through the sand bed, and to 
distribute the wash water for cleansing the sand. 





After the filters have been working for some hours 





carries the suspended matter that has been loosened by 
the air agitation, together with the accumulation on the 
top of the sand bed, and is collected by the distribution 
trough and discharged into a waste trench connected to 
the sawer. In order to avoid a heavy draught on the 
supply each time the filter requires washing, a portion of 
the filtered water is stored in a concrete tank holding 
sufficient wash water for one filter. The water is pumped 
out of this tank and through the filter being washed by 
the wash water pump. On completion of this operation 
the filter is put into service again. 

The sterile filtered water passes to the softening system, 





WATER SOFTENERS AT PRENTON 


comprising two ‘‘ Permutit ”’ base-exchange water soften- 
ing units of the horizontal type, 8ft. in diameter by lft. 
long. The actual passage of the water through these units 
is the same as that described for the filters, and the 
internal construction is also very similar, except that 
where there was a bed of sand there is a bed of ‘‘ Permutit ”’ 
base-exchange material. During the passage of water 
through this material the whole of the dissolved calcium 
and magnesium is completely eliminated and a water of 
zero hardness leaves the softeners. 

After a period of softening the base-exchange bed 





becomes exhausted and requires complete revivification. 
This regeneration is offected by passing through the 
material a solution of common salt, which removes the 
calcium and magnesium salts from the base-exchange 
material. The solution leaves the plant in the form of 
calcium and magnesium chloride, which is a perfectly 
clear solution and is run to waste. In order to secure the 
greatest economy in salt a two-stage method of regenera- 
tion is adopted. The first stage of regeneration is effected 
by using a portion of the salt solution that was used for 
the previous regeneration. The second stage follows imme- 
diately with a quantity of new brine, which, in turn, is 
recovered and used for the first stage of the succeeding 
regeneration. The brine is delivered to the unit by a 
centrifugal pump and is evenly distributed over the bed 
by a pipe system placed above the base-exchange material. 
A portion of the new brine that is used for the second 
stage of regeneration, after passing through the “ Per- 
mutit ” material, is retained in a tank, from which it is 
drawn by the brine pump for the first stage of the next 
regeneration. The remainder, being the first passed 
through and being heavily charged with calcium and 
magnesium chloride, which is soluble in water, is dis- 
charged into a waste trench. 

Brinometers are provided for indicating the specific 
gravity and the depth of brine in the brine tanks. The 
depth gauges have dials with compensating scales for 
variation in specific gravity. A water meter is fitted on 
the inlet pipe on each of the softening units, registering the 
amount of water passed. As the amount of water which 
the base-exchange units will soften to zero hardness 
between regenerations is proportionate to the hardness 
of the water being treated, these water meters give a 
working indication when the softening units should be 
regenerated. 


THe PrRentToN PLANT. 


The general specification and modus operandi of the 

softening plant installed for the West Cheshire Water 
Board at its Prenton Waterworks is very much the same 
as that described above, but it is noteworthy that the 
Board is one of the oldest users of water softening plant 
in the United Kingdom, the original plant—a “ Per- 
mutit ’’ softener—having been installed in 1911 at the 
Hooton Waterworks. The plant had a capacity of 
1,000,000 gallons of water per day and operated satis- 
factorily up to the early part of 1931, when it was replaced 
by an entirely new installation operating with “ Permutit ”’ 
brand natural base-exchange material in place of the other 
old-fashioned synthetic material. In view of the satis- 
factory results obtained with this plant, the Board decided 
to soften the supply obtained from the works at Prenton, 
and this necessitated the installation of a plant capable of 
dealing with three million gallons of water per day. 
As Prenton Waterworks supply the districts of both 
Prenton and Heswall, it was necessary to design an installa- 
tion in such a manner that the output could be divided 
into proportions necessary for supplying these two 
districts. It consists of a battery of eight horizontal 
‘“* Permutit ’” base-exchange units, each 8ft. 6in. in dia- 
meter by 12ft. 6in. in length. The cylinders are con- 
structed to operate at a working pressure of 150 Ib. per 
square inch. The whole battery is erected im a single room 
and space has been left for the addition of further units 
by means of which the output of water can ultimately be 
brought up to four million gallons per day as the demand 
increases. 

The water entering the plant has a total hardness of 
16 deg. English, and is conveyed through two mains: 
one from the high-pressure pump, which deals with the 
supply for Heswall, at anormal working pressure of 
150 lb. per square inch; and the other from the low- 
pressure pump, which deals with the supply for Prenton, 
at a normal working pressure of 90 lb. per square inch. 








These mains run directly in front of the units under the 


WATERWORKS, WEST CHESHIRE 


operating platform, with connections to each unit. Nor- 
mally, five units are in service on the Prenton supply and 
three on the Heswall supply, but any one unit can be put 
on either supply. 








THE cars on the Edgware, Morden, and Highgate tube 
railways are to have their existing braking equipment 
replaced by the electro-pneumatic brake, which is used on 
the Piccadilly tube and on some of the District cars. 
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South African Engineering Notes. 
(By our South African Correspondent.) 


New Railways and Industries. 


THe Government’s decision to spend a sum of 
£10,000,000 on the railways, the amount to be spread over 
ten years, has led to a number of schemes for utilising a 
portion of the amount. The Minister of Railways has 
recently stated that departmental inquiries are proceeding 
in connection with a number of such schemes, which, 
however, cannot possibly come to fruition for a number of 
years, and people interested will, therefore, have ample 
opportunity to make representations. Some districts 
are anxious with regard to the ambitious scheme to do 
away with unnecessary curves and deviations on the main 
line, fearing that it may mean their being left stranded, 
but the Minister has given an assurance that the straighten- 
ing out of the main line will not mean that those districts 
at present served by railways will suffer; in fact, he 
declares that the elimination of through-going traffic 
will give those districts a better and more convenient 
service. One suggestion which has strong support is 
for building a railway line from Ceres to Kimberley, 
through the north-west Cape. It would be a direct line 
from Ceres through Sutherland, Fraserburg, Carnarvon, 
Prieska, and Grigua Town, to Kimberley. The length 
of this line would be about 600 miles, and it would cost 
about £3,000,000. 

The Department of Defence is considering the possibility 
of manufacturing ammunition for small arms within the 
Union. Explosives are already being manufactured in 
large quantities here, and copper is readily available for 
cartridge cases. In normal times the Union Defence 
Forces use about 8,000,000 rifle cartridges per annum, and 
it is expected that the reorganisation programme embarked 
upon by the Department, which adds a few thousand men, 
will considerably increase the number used. Another 
1,500,000 cartridges are required for private use. It is 
felt that these requirements justify the establishment of 
a munitions factory within the Union, and it is understood 
that there is every prospect of the project going through, 
if the cost does not prove to be excessive. A textile 
factory for the manufacture of cotton blankets and 
Kaffir sheeting is to be erected at East London. The 
buildings are to cost £10,000, and 500 girls will be 
employed. A first consignment of machinery has arrived, 
and the company expects to open up its works during 
April. The town of Worcester is going to spend about 
£20,000 on extensions to its power plant. Farm machinery 
and implements are now being manufactured at the Union 
Iron and Steel Works at Vereeniging, and the articles 
are said to be quite equal to the imported. The complete 
breaking of the drought has greatly increased the demand, 
and the company is extending its output capacity. The 
works also manufactures hollow drill steel for the gold 
mines, and other industries, and the product is so satis- 
factory, and the demand growing so fast, that the plant 
is being extended to supply about 2000 tons per annum. 
Also, in view of the increasing call for steel and copper 
wire, the wire-making plant is being extended to produce a 
much greater quantity. 

The Electricity Supply Commission has offered for 
public subscription £6,750,000 of debenture stock at 3} 
per cent. It was issued at £98, and the amount was 
subscribed inside twenty-four hours. Of the total, 
£5,750,000 will be applied to repaying the amount borrowed 
from the Government at 5 per cent., and the balance 
will represent new money, which is needed for develop- 
ment work. Last April (1933), £2,500,000 was quickly 
over-subscribed. Now the conversion is complete, the 
public holds all the Commission’s stock, totalling 
£10,000,000. 


British Cars in Demand. 


There has been a remarkable increase in the 
purchases of British motor cars in the Union during 
the past four years. British car exports to South Africa 
amounted last year to 45 per cent. of the total car sales 
here, as against 7 per cent. in 1929. Last year, the worst 
year of the depression, 86 per cent. more British cars 
were sold than in any previous year. It is to be noted that 
since the depreciation of the dollar, American cars are 
in much greater demand. According to statistics issued 
by the Department of Census and Statistics, 2324 new 
motor cars were licensed in the Union during last January, 
in addition to 428 motor omnibuses, motor lorries, trucks, 
and vans, and 260 new motor cycles. This marks a 
considerable advance, for last year the total for January 
was just 1800, while for the twelve months ended December 
3lst, 1933, the total was only 16,194, or an average of 
1350 per month. 


South African Harbours Inquiry Commission. 


Sir William McLintock has been appointed head 
of the Union Harbours Advisory Commission, which is 
to inquire into the financial position and working of the 
South African Harbours. It is understood that he will 
leave for South Africa at the end of July, and hopes to 
be able to return to England about the middle of Septem- 
ber. He has not yet seen the terms of reference, according 
to information just to hand from one who interviewed 
him, and he is, therefore, uncertain whether he will have 
colleagues, though he believes so. He will investigate 
the four main harbours of the Union, and, probably, the 
smaller ones also. Owing to the Union Castle Company 
deciding to build 25,000-ton mail steamers to run between 
London and South Africa, the Government recognise 
the necessity for providing greater dock accommodation, 
the present limit having been nearly reached. The need 
is the greater as the new Italian lines add two steamers 
of 24,000 and 22,000 tons respectively, and four to six 
smaller ones; also, German and Dutch companies are 
arranging to put larger liners on the Europe-South Africa 
routes. It is possible that the Commission will be asked 
to advise in regard to dock extensions to meet the needs 
of the increased tonnages to be handled, and the larger 
vessels to be berthed. From inquiries made here the 
Commission will include, besides Sir William McLintock, 





an authority from Holland, which country is in the first 
line of progress in harbour engineering. 


Two Prosperity Budgets. 


Not for full four years have the Minister of 
Finance and the Minister for Railways and Harbours 
been able to present Budgets giving such cause for thank- 
fulness and satisfaction as did those they put before the 
House of Assembly on April 10th. The Minister of Finance 
was able to announce a surplus of £6,424,000, leaving, 
after deducting the accumulated deficit of £1,914,000, 
a net surplus of £4,510,000. This surplus is to be used 
as to £1,900,000 to repay to loan account of Gold Mining 
Lease revenue diverted during the past year to revenue 
account ; £1,000,000 is to be contributed towards deficits 
in Pension Funds; £650,000 as financial relief for credit 
and co-operative associations ; £960,000 to redemption 
of Public Dept. During the current year revenue 
(on present basis of taxation) is estimated at £36,796,000, 
and expenditure £33,988,000, giving an estimated surplus 
of £2,808,000. This surplus will be applied as follows :— 
Income tax reductions, primary abatement raised from 
£300 to £400 for normal tax purposes, and extended to 
all classes of taxpayers, £290,000; rebates 20 per cent., 
£363,000; surtax on interest abolished, £125,000; 
stamp duties reduced (duty on cheques reduced from 2d. 
to ld.), £100,000; death duties abatement will take 
£50,000 ; licence duties reduced, £20,000; quit rents 
on farms abolished, £130,000; Customs duties reduced 
(tea ld. per pound, coffee 4d. per pound, rice ls. per 
100 Ib.), £285,000; sundries, £50,000; penny postage 
restored, surrendering revenue amounting to £505,000 ; 
cheaper telegrams (1s. for twelve words, instead of ls. 3d.), 
£40,000, making a total in reductions of £2.168,000. 
In addition, grant to Native Development Fund will 
take £78,000; export subsidies (increase on original 
estimates), £275,000, leaving a final surplus carried forward 
of £287,000. 

On the following day the Minister of Railways and 
Harbours presented the Railway Budget, and stated that 
when the accounts were made up, which would take some 
little time, there would be a surplus of £1,110,000. For 
the year ending March 3lst, 1935, he is budgeting for a 
surplus of £260,953. If this surplus is realised, then the 
accumulated deficit at that date will be, nominally, 
only £2,020,245. The Minister outlined some of his 
plans for a permanent post-depression policy. He 
visualised airways expansion, and with a passenger speed 
of 200 miles an hour in a few years; £1,000,000 is to be 
spent in developing the new basin at the Cape Town docks. 





Supervisory Control Systems. 


A PAPER, “ Modern Practice in Germany and the European 
Continent with regard to Supervisory Control Systems as 
Applied to Large Interconnected Supply Areas,” read by 
Dr. M. Schleicher before the Institution of Electrical Engi- 
neers on Thursday, May 3rd, describes, among other things, 
the development of the use of remote control equipment 
on power systems. Continental practice differs from that 
in this country in various respects, notably that steam 
accumulators, oil engine sets, and storage hydro-electric 
pumping plants are relied upon to provide reserve power. 
As the storage capacity of the steam accumulator is 
limited, the load dispatcher watches the steam pressure 
by means of a remote indicator. Water power, in general, 
has been found to be very suitable for reserve power. 
When the available power is used to carry a base load, the 
cost of production is very low, but it is only when surplus 
water is available that it may be used to carry peak loads. 
Since, however, water power possesses many advantages 
with regard to the very short time required for starting 
and loading, its use has proved beneficial on the Continent, 
where the practice is to employ hydro-electric pumping 
plants. Generally, they are provided with automatic 
starting devices, enabling them to be started and loaded 
by one man within 14 minutes. In Germany, there are 
already eleven pumping stations of this kind, each generat- 
ing, on an average, 30,000 kVA, and, during periods of 
low consumption, water is pumped back into the reservoir, 
thus enabling the generators to work under a uniform load. 

Remote supervisory control has proved a very useful 
additional means for the purpose of facilitating the rapid 
co-ordination of the individual loads with regard to the 
requirements of the system as a whole. For a long time 
the frequency meter proved to be the best instrument for 
determining the conditions obtaining throughout the 
entire system, for by means of its indications it can be 
ascertained whether at any moment there is a surplus 
or want of power. But, although this meter has proved 
to be a useful source of information in connection with the 
automatic control of the whole system, experience on 
large systems has shown that the greater the output of 
the generators working together, the greater must be the 
sensitiveness of these meters. The frequency meter 
can be ed as the tongue of a balance, one scale of 
which is loaded with the total machine capacity, and the 
other with the total demand. The greater the number 
of machines working on the system, the smaller will be 
the difference in frequency, if, for instance, the equi- 
librium of the scales is disturbed by an excess demand of, 
say, 20,000 kW. Compared with, say, a total capacity 
of 500,000 kW, this figure is very small, and the running 
machines will react to only a small extent on the frequency. 
On the other hand, 20,000 kW represents the full load 
of a comparatively large generator, and frequency meters 
would have to be extremely sensitive if used in connection 
with large power systems to determine whether a large 
set is to be started. 

It has been found, moreover, that a desired distribution 
of load in a system can only be maintained if the frequency 
is kept as constant as possible, since the speed governors 
of the various turbines possess different characteristics, 
and a fluctuation in frequency will, therefore, produce 
a different distribution of load between machines. If 
constant frequency is not maintained on a large system, 
no order can be maintained in the distribution of load, 
and it becomes impossible to judge the conditions of the 
system, and the frequency meter cannot provide the 





necessary control. Remote metering devices must now 
be employed to transmit to the load despatcher’s room 
the indications of the loads prevailing at the points where 
the main system is connected to the local networks. 

Not only are remote indicating devices in the load 
dispatcher’s installation necessary for the correct handling 
of the sources of power of each local system, and in 
accordance with the contracts entered into with other 
undertakings, but also as an indispensable auxiliary for 
the harmonious operation of large interconnected systems. 
As it is of the greatest importance for the load despatcher 
to be able to judge beforehand how and to what degree 
the load will vary during the next few minutes, recording 
remote metering instruments have been found to be 
indispensable. Of the remote indicating systems used 
on the Continent, the impulse frequency system is the 
most widely preferred, not only on account of the rapidity 
of transmission and indication, simplicity of summation, 
and the possibility of its being used in connection with 
automatic regulators, but owing mainly to the fact that 
it is completely independent of the kind of transmission 
channel used. Direct connection by means of pilot wires 
and connection through carrier current circuits are 
equally possible, and it is permissible to transmit several! 
signals simultaneously, or to use the same channel for the 
simultaneous transmission of telephone conversation and 
metered values. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


HoLpEN AND Brooke, Ltd., Manchester, advise us that Mr. 
W. Richard, who for over nine years has been manager of their 
London sales office, has decided to retire from active engineering 
work. He will, however, remain a director of the company. 
His place will be taken by Mr. A. W. A. Joscelyne, who has 
been in charge recently of the Midlands office, and previously of 
the estimating office in Manchester. He will have the assistance 
of Mr. H. J. Moore. In addition, Mr. T. L. Hale, of the technical 
department, will still be stationed at the London office. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Davy Brorners, Ltd., of Sheffield, report that orders for 
rolling mill machinery in hand include six three-high hot sheet 
mills, two cold sheet mills, a complete two-train merchant mill 
pions. a large reversing sheet —<—e mill, two finishing mills 
(3) ial steel sheets, and two large three-high mills for the 
non-ferrous industry. 


Tue EncouisH Exrectric Company has been awarded by the 
City of Leeds Electricity Supply Department the biennial 
contract for the supply of metal-clad compound filled switchgear. 
The contract covers the exclusive supply for the next two years 
of three-phase, 6600-volts metal-clad compound filled switch- 
gear, with rupturing capacity ranging from 100,000 kVA up 
to and including 350,000 kVA, as required by the City of Leeds 
Electricity Supply Department for installation throughout the 
area under the control of that Department. De-ion grid contacts 
will be fitted on the larger size of units. 


Tue Hunstet Enocrve Company, Ltd., Leeds, has recently 
received from the Chinese Government Purchasing Commission 
orders for one tank locomotive for 4ft. 8}in. gauge, for the 
Nanking train ferry service. It will have outside cylinders, 
22}in. diameter by 26in. stroke, and be of the 0-8-0 type with 
side and back tanks. Four locomotives with tenders for 
the Hangchow—Kiangshan Railway, 4ft. 8}in. gauge, 4-8-0 
type, with double bogie tenders, cylinder 410 mm. diameter 
by 550 mm. stroke. All these engines are similar, with slight 
modifications, to those supplied to China last year. 


Tue WueEssoe FouNDRY AND ENGINEERING Company, Ltd., 
of Darlington, has recently received an order from Colvilles, 
Ltd., of Glasgow, for a blast-furnace gas-cleaning plant to be 
installed at the Clyde Ironworks. The plant is to be on the 
Whessoe electrical precipitation system, and, ony for the 
use of a small quantity of water for pre-cooling, will be entirely 
dry in operation. It is to cool, clean, and boost 4 million cubic 
feet of gas per hour (measured at N.T.P.), and the clean gas, 
containing less than 0-05 grammes of dust per cubic metre, 
will be used for stoves, boilers, and steel works purposes. 


Raw Brakes, Ltd., of Australia House, London, W.C.2, 
have received from the London and North-Eastern Railway 
Company, for its new Inwards Marshalling Yard at Hull, the 
contract to supply and instal four rail brakes of the Froelich 
type, together with the necessary power and control equipment. 
All the material for this important contract will be of British 
manufacture. The rail brakes for Hull will represent the latest 
practice in marshalling yard work, and will embody improve- 
ments which have been evolved as the result of experience 
obtained from the operation of the Whitemoor installation of 
the L.N.E.R., and of many later installations abroad. 


J. AND E. Hatt, Ltd., Dartford, who fitted the refrigeration 
installation in the ‘‘ Port Chalmers,’ of the Commonwealth 
and Dominion Line, have been given the contracts also for her 
two larger sisters, now building by John Brown and Co., Ltd., 
and Swan, Hunter and Wigham Richardson, Ltd., respectively. 
They are also supplying the refrigerating installations for three 
vessels building by Harland and Wolff, Ltd., for the Shaw 
Savill and Albion Company, Ltd., two building by Workman, 
Clark and Co. (1928), Ltd., for the Federal Steam Navigation 
Company, Ltd., one building by Vickers-Armstrongs, Ltd., 
for the Orient Steam Navigation Company, and have just 
received the orders for two of the three building for the Blue 
Star Line by Harland and Wolff, Ltd. In addition, they have 
received the refrigeration contract for the two large cargo vessels 
building for the Union-Castle Line at Harland and Wolfi’s 
yard, - Fm having a combined insulated total of over 800,000 
cubic feet for fruit carrying. J. and E. Hall, Ltd., have also the 
eontract to supply and fit refrigerating machinery in the three 
banana vessels ‘‘ Argual,” ‘“Telde,” and “ Orotava”’ for the 
United Fruit Company at the yard of Alexander Stephen and 
Sons, Ltd., Linthouse. 








LAUNCHES AND TRIAL TRIPS. 


Incomat!, twin-screw motorship; built by Workman Clark 
(1928), Ltd., to the order of Messrs. Andrew Weir and Co.; 
dimensions, 450ft. by 57ft. by 37ft.; to carry passengers and 
cargo. Oil engines, Doxford,type ; trial trip, April, 1934. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Continental Price Problems. 


The market for Continental steel has been dis- 
turbed for some time by price-cutting in a number of 
foreign markets, and the position is causing anxiety to the 
Steel Cartel administration and to the selected merchants 
who have entered into agreements to observe the Cartel’s 
official prices and regulations. Since the Continental 
selling organisation was set up at the beginning of last 
year, great efforts have been made to obtain an effective 
control over export prices ; large clerical staffs have been 
employed, and numerous officials appointed to ensure 
that the “‘ selected ’’ merchants through which the Cartel 
organisation seHs, and its own members’ works, comply 
with the central body’s requirements. Notwithstanding 
these safeguards the Cartel has been unable to stop under- 
quoting, more especially in the Indian and Far Eastern 
markets. Those merchants who observe the Cartel’s 
rules are at a serious disadvantage and lately have been 
losing business by four or five shillings per ton. The Cartel 
administration is, of course, well aware of what is going 
on, but seems powerless to impose an effectual check. 
Within the last few weeks there has been evidence that 
merchant firms in close contact with the Continental 
selling organisations have also quoted well below the Steel 
Cartel’s official prices, and in the opinion of the market 
this indicates a change in the Cartel’s attitude and a move- 
ment to afford stronger support to the selected merchants. 
Reports from the Continent are to the effect that the steel- 
makers state they are determined to stop price-cutting, 
and it is suggested that they are making an effort to bind 
their merchant firms more closely to them, and at the same 
time are trying to stop the leakages which everyone knows 
exist. The establishment of official c.i.f. prices for prac- 
tically all export markets last year was an ambitious 
scheme, but it has proved more difficult to enforce than 
had been estimated. Fluctuations in exchange have pro- 
vided openings for wide variations in sterling and dollar 
c.f. prices, no matter how rigidly the gold f.o.b. prices have 
been maintained. In addition, during the past few weeks 
several reductions in the shipping freights to Far Eastern 
ports have increased these opportunities. The Cartel 
sales organisation is now attempting to adjust the official 
c.i.f. prices for several export markets, so as to eliminate 
the possibilities of further cutting. The difficulty of main- 
taining a cast iron system of prices, however, is enormous, 
and a section of the market takes the view that no method 
has yet been discovered of effectually preventing under- 
cutting for export business. 


The Pig Iron Market. 


A large volume of business is passing in pig iron, 
and although the demand does not appear to expand it 
has been maintained at its present rate for several weeks. 
During this month a number of contracts will have to 
be renewed, and already there are a few inquiries in the 
market. General business, however, consists principally 
of comparatively small parcels. So far as foundry iron is 
concerned, the light castings industry continues to take 
large quantities, and recently there has been an improved 
demand from the heavy engineering industries. On the 
North-East Coast five furnaces are in operation and the 
output is barely sufficient to meet market requirements. 
Scottish consumers take considerable quantities, and 
although the Scottish ironmasters have increased their 
production of foundry qualities, the light castings makers 
still use Cleveland iron. Export business is poor and dis- 
appointment is felt that Denmark is not taking a larger 
tonnage. Business in Midland irons has been on a scale 
that encourages the hope of considerable expansion in the 
near future. So far, the competition of Scottish irons of 
higher phosphorus content has not greatly affected the 
demand for Northamptonshire iron from the Scottish 
foundries, but in any case this business was of a somewhat 
spasmodic character. There is a noticeable tendency on 
the part of consumers to buy iron, as it is required, and to 
carry as few stocks as possible, but the big consumers have 
contracted well ahead and specifications against these 
contracts are being well maintained. In Lancashire rather 
more business has been moving in pig iron and one or two 
good contracts have come up for renewal. The foundries 
in Lancashire seem for the most part to be well employed 
and a fair amount of iron is passing into consumption in 
this industry. The textile and machinery branches also 
are busy, and the demand for pig iron from this quarter 
promises to expand. Business in hematite iron has been 
active and heavy tonnages are being used in the Midlands 
and the Sheffield district, but there has been some falling 
off in the demand from South Wales. 


The North-East Coast and Yorkshire. 


Whilst the steel works on the North-East Coast 
have well-filled order books, new business is not coming 
forward in the same volume as a month or two ago, and 
some of the works would like fresh contracts to take the 
place of those approaching completion. The shipbuilding 
industry on the North-East Coast has not shared in the 
revival which has occurred in the Scottish industry, but 
the placing of the contract for a cruiser of the ‘‘ Mino- 
taur ”’ type on the Tyne will improve the position. It is 
estimated that the total cost will be about £2,000,000, 
and the order is particularly welcome as it will lead to the 
reopening of a yard which has been closed for about two 
years. The machinery will be constructed at Barrow, but 
the provision of steel for the hull and fittings should pro- 
vide useful orders for the local steel works. Recently the 
demand fromethe constructional engineers has improved 
after a lull, and a fair volume of orders for structural steel 
has reached the works. The rail mills also are well em- 
ployed, and fresh orders are expected shortly. Business 
in black sheets on home account has expanded since the 
recent increase of 5s. per ton, but the demand for export 
fails to develop, and as a result some of the mills are idle. 


the country and confidence is felt that the present scale 
of activity will be maintained during the remainder of the 
year. The heavy steel works are busy and the lighter 
branches, particularly in the Sheffield district, are even 
better employed. Business in stainless steel sheets is 
growing and the makers of special and alloy steels are 
experiencing a strong demand. About fifty-six Siemens- 
Martin open-heart furnaces are in operation in this area, 
and the production of steel is estimated to have increased 
since March. 


Scotland and the North. 


After a period during which new shipbuilding 
orders had become scarce, the news that a contract for 
one of the two new cruisers had been given to a Clyde firm 
created a very favourable impression. Work will not be 
started for a few months, and it is expected that it will take 
about 24 years to complete the vessel. There have been 
few contracts placed for merchant ships for some time, but 
hopes are entertained that new business of this sort will 
come forward later in the year. The steel works, however, 
are kept busy producing steel for the vessels now under 
construction, and a considerable tonnage of ship plates 
and sections is being turned out weekly. The structural 
engineering firms in Scotland are not actively engaged, 
but the general engineering industry has lately booked 
several orders and as a result this branch of engineering is 
offering a better outlet for steel. The Scottish re-rolling 
industry is finding business rather difficult at the present 
level of quotations, and complaints are heard of business 
having been lost to unassociated English works and to 
Continental importers. At the moment the demand is 
better for reinforcing bars than for the other material 
turned out by the re-rolling works. The home market 
for sheets, after being rather quiet, has developed a 
stronger tone, but export business is disappointing. 
Recently some good contracts for sheets have been placed 
by the motor car industry and other inquiries for a 
respectable tonnage are in circulation. The Lancashire 
market has been rather quiet for the past few weeks, but 
specifications against contracts are now coming forward 
more freely. Constructional engineering firms have placed 
some fair orders lately, but in many cases their require- 
ments are covered until the end of the half year. The 
lighter branches of the steel industry are experiencing a 
satisfactory demand, and there is a particularly good call 
for bright drawn steel bars and for special steels. On the 
North-West Coast the steel works are turning out a large 
tonnage of rails, hoops and strip. The engineering firms 
are moderately busy, and the announcement that the 
engines for the new cruiser to be buiit on the Tyne will be 
made in this district has created a good impression. The 
shipyard requirements also take up a good tonnage of steel. 


Current Business. 


An order for thirteen steam locomotive boilers 
has been placed with the Vulcan Foundry, Ltd. The 
order for the 6600-volt switchgear for a power station at 
Manchester has been taken by Ferguson Pailin, Ltd., 
of Openshaw. Beyer, Peacock and Co., Ltd., have 
secured an order for three oil-fired locomotives for the 
Central Railway of Peru. The Horseley Bridge Engineer- 
ing Company, Ltd., has obtained the contract for a coal 
distillation plant for the National Coke and Oil Company, 
Ltd., valued at £180,000. The Department of Overseas 
Trade announces that the following contracts are open 
for tender :—Argentine State Oilfields Directorate : 
Steel barge for a load of 300 metric tons (Buenos Aires, 
May 29th); 11,775 m. of 10in. internal diameter seamless 
steel gas piping, and 1300 kilos. of electric welding wire 
(Buenos Aires, May 28th); Quito, Ecuador, Ministry of 
Public Works: Structural iron and steel for a suspension 
bridge (Quito, June 6th). Indian Stores Department : 
Steel tires and axles (India, May 28th) ; wire ropes for the 
East Indian Railway (Simla, May 28th). South African 
Railways and Harbours: Steelwork for bridges on the 
De Aar-Kimberley and Rosmead-Stormberg Sections 
(Johannesburg, June 4th). Egypt, Ministry of the Interior : 
Material for the extension of the electric network at 
Mehalla el Kobra, including cables, transformer kiosks 
(Cairo, July 12th). Egypt, Ministry of Finance: Light and 
heavy new or second-hand rails (Giza, Mudiriya, July 9th). 


The Ferro Alloy Market. 


Conditions in this department are fairly satis- 
factory, although business in some alloys fails to increase 
according to expectations. This is rather surprising, in 
view of the good demand that exists for special and alloy 
steels. For the most part the call is for the alloys used in 
the manufacture of the commoner steels, whilst business 
with the makers of the higher-class steels is on a dis- 
appointing scale. The demand for ferro-chrome has been 
steady for some time, and the production of some grades 
has been curtailed by a shortage of water power in the 
producing countries. For the past few weeks business in 
this alloy has been chiefly confined to the lower-grade 
qualities. One of the most promising departments of the 
market is that dealing with ferro-silicon. After a period 
of dulness, business has revived, and there are indica- 
tions that the expansion will continue. Transactions in 
ferro-ti have been confined to a few odd parcels, 
but the tightness of the ore position has led to an 
advance of 3d. per lb, in the price of the metal. Indeed, 
most consumers appear fairly well covered. Some im- 
rovement has been noticeable lately in the request for 
erro-molybdenum, but the volume of business is not 
satisfactory. Similar conditions rule in the market for 
ferro-vanadium. There has been a spurt in the buying 
of silico-manganese, which, however, has not been 
altogether maintained. Firm conditions rule in the market 
for ferro-manganese, but the demand is principally on home 





The Yorkshire steel market is one of the most active in 


Export quotations are 


Copper. 


The copper market is still under the influence of 
the American “ code,” and as there is much confusion 
regarding the meaning of some of the new regulations, 
dealers and consumers alike are content to mark time. 
Although the code price has been fixed at 8-50c. for the 
American market, there have been offerings of electro- 
lytic copper at cheaper figures. Later, these were with- 
drawn, and, considering the rigorous nature of the regu- 
lations contained in the code, it is difficult to understand 
how they could have been made. One explanation is that 
this copper could only have been used for the manufacture 
of products intended for export ; but it is not easy to see 
how such a rule could be enforced. For the time being 
international trade in copper is unusually complicated. 
Apart from the confusion in the American market, the 
restrictions upon the purchase and importation of copper 
in Germany and Italy are limiting business with those 
countries. An active demand exists in Italy for copper 
for sulphate making, whilst in Germany consumers are 
eagerly buying metal already in the country or due to 
arrive shortly against contracts entered into before the 
restrictions were imposed. The latest regulations govern- 
ing transactions in foreign exchange which have been 
introduced by the German Government are not likely to 
make trading in this market any easier. It is scarcely 
surprising, under these conditions, that the price of elec- 
trolytic copper has weakened. The export quotation is 
now 8-124c. per pound, or about £35 10s. ¢.i.f. Europe. 
The British consuming trades are moderately busy, but 
the demand has been principally for best selected copper, 
the quotation for which is £34 15s. In the London stan- 
dard copper market the tone has been easier, but this 
was only to be expected in view of the disturbed condition 
of the electrolytic department. American producers have 
continued their policy of selling electrolytic on this market, 
and the fact that prices have not seriously declined under 
this pressure shows that the undertone is sound. It is 
assumed that the American producers are gradually 
reducing their stocks by disposing of them in this way, 
and if this is correct it should assist in restoring healthy 
conditions to the electrolytic market. 


The Tin Market. 


Business in this market seems to have been 
thoroughly disturbed by the action of the International 
Tin Committee, which, last week, increased the quota by 
10 per cent. The market had been prepared for an increase 
of 5 per cent., but the actual announcement came as a 
surprise. Prices immediately receded, and although 
there have been some fluctuations since, the general tone 
of the market has been weak. The uncertainty as to 
whether the Committee will establish a Buffer Pool has 
also had an unsettling influence. A meeting of the Inter- 
national Tin Committee will be held in Paris on May 16th, 
and it is believed that the question of a Buffer Pool will 
then be discussed and settled, but the market generally 
seems to think there is no doubt that the Pool will be 
set in operation. The demand from consumers has been 
only fair, and buying by America has been irregular. 
Although it is said that the stocks in consumers’ hands 
in that country are not large, they are apparently sufficient 
to enable them to restrict their purchases. The Continent, 
also, has shown comparatively little interest in the market. 
Speculation has been on a much smaller scale than during 
the earlier part of the year, and below what is considered 
normal in this market, so that it is scarcely surprising 
that in the absence of support prices should have sagged. 
The statistics for April showed a further reduction in the 
visible supply of 2608 tons, although the carry over in 
the Straits Settlements increased by 569 tons, and at the 
Arnheim smelter by 26 tons. American deliveries showed 
some improvement at 4405 tons, and the deliveries in 
Great Britain were just over 1000 tons. 


Lead and Spelter. 


An easier tone developed in this market in the 
first few days of the month, largely as a result of declara- 
tions of foreign lead due to arrive early in May. This 
lead will, of course, go into bonded warehouse, but the 
fact that it will be sold on the London Metal Exchange 
and that no one will wish to hcld warrants relating to it 
owing to the duty, has had a depressing influence upon 
prices. The demand from consumers has been active and 
there has been a particularly strong call for brands of 
Empire lead, for which a high premium has been paid. 
There has been little speculation in the lead market for 
some time, as the arrivals of foreign metal, which no one 
wants, results in a heavy contango, thus making “ bull” 
operations too expensive. The situation in the American 
market does not appear to be improving, and although 
prices have remained steady the consumptive demand has 
been poor. Business in Continental markets has also 
been light for some time past.... Arrivals of Mexican 
spelter caused a downward movement in prices in this 
market. Apparently further quantities are also expected 
to arrive during May, so that probably considerable addi- 
tions will be made to the stocks of metalin bond. On the 
other hand, the consumption of spelter has been good, 
and although the demand from the galvanising trades 
shows little signs of developing, the use of the metal for 
die castings and bearing metals and by the brass industry 
is on a favourable scale. The demand for spelter on the 
Continent after a quiet spell has improved, and it is 
probable that for the time being consumption slightly 
exceeds production. In America, however, the position 
is not so good and there is little anticipation of any improve- 
ment in the statistical position being disclosed by the 
May figures. Recently there has been a scarcity of 
Empire brands for near delivery in Great Britain, which 
has been partly satisfied by withdrawals of duty-free § 
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foreign spelter from warehouse. 











THE ENGINEER 





May 11, 1934 













































Current Prices for Metals and Fuels. 





Steelmakers: joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 




















Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 


PIG IRON. STEEL (continued) NON-FERROUS METAL. 
Home. Export. Home. Export. Official Prices, May 9th. 
(D/d Teesside Area) Guaseow anp DistrRictr— £).a..4. £sd.]_ 
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Rounds, 3in. and up er 6 .. a ee newer ngote, . 
SUE ae . et ie 3 10 endian tikes $12 0 700 mingham .. . ; £36 0 0 
No. 3 G.M.B. SFO 218 6 . : on es Sheets, Hot Rolled eins £62 0 0 
No. 4 Forge .. BO One. 217 0 Plates, jin. wai 815 0. 715 0 Home. Export. 
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MipLanps— *» din. .. S 8.«0.. 8 5 0 =a Brazed (basis) .. .. 10d. 10d. 

Staffs.— (Delivered to Black Country Station) tein. = om 0. 8 1@ C | Beass— 

North Staffs. Foundry... 311 0.. .. | . tin. .. 9 2 6... 8 0 Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 0 

ot EA. n> 8, 68; | Boiler Plates . . silat cones 712 6 Home. Export. 

Baxic (Less 5/- rebate) 230. @ x. South WaLEes AREA— Tubes, Sold Drawn, 2/1 alloy 9d. 9d. 
Northampton— Sea $s. d. * ee mre lld. ld. 
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at esc | Mii wont RO 8 5 0O | LanarksHire— Export. 
(315 6 d/d Glasgow Fea aay bed Ey (f.0.b. Grangemouth—NavigationUnscreened 13/3 " 13.6 
Hematite Mixed Nos. ..-4 0 6 ,, Sheffield | Sietail Peer a red ne ra 
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2 | Tees... 912 6. op ¢ [ee . 
MANUFACTURED IRON. | Toists 9 0 0. 45. 4 Peurveeremtnnena dl 
Lancs.— Home. Export. Channels. . si 817 6. 9 0 0 | Firesnie— 
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Best Bars ae ee ee ee : e Am. .. 915 0.. 917 6 Secondary Steam .. ; 11/9 

wae tae oe 910 0.. 915 0 
Crown Bars <pes eR < (Das ; ENGLAND 
Marked Bars (Stafis.) .. 12 0 0.. OTHER STEEL MATERIALS. YORKSHIRE, MANCHESTER— 

Nut and Bolt Bars 7 5 Oto7 15 0 Home. Export. B.8S.Y. Hard Steams 17/6 to 20/6 
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oe ee eee eee S| ae eae : ae Pe Under 2 tons . in 15 0 0 South Yorkshire Best .. .. 22/— to 24/- 
Tees... . 910 0. 8 7 6 Export: £16 7s. 6d., c.i.f. duty paid India. South Yorkshire Seconds 17/6 to 19/6 - 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Industrial Economies. 


TuE lines upon which the Government’s economy 
plan is being drawn up imply changes of policy that may 
influence future negotiations for commercial treaties. It 
has been made known officially that the object of the plan 
is to bring down production costs by relieving industry of 
taxation as far as possible, to lower commodity prices, 
which are maintained at too high a level under cover of 
import quotas and tariffs, and to reopen foreign markets 
for exporting industries. This declaration is noteworthy, 
because it appears to indicate some departure from prin- 
ciples underlying the restrictive trade policy which aims 
at protecting home industries by means of a rigid system 
of reciprocal exchanges under conditions that other 
countries refuse to accept. It is admitted that an export- 
ing country like France cannot protect itself against 
foreign devaluated currencies by imposing restrictions 
which merely have the effect of closing markets to its own 
goods. As there appears to be little hope of foreign pro- 
duction costs being levelled up to the French, which tend 
to increase under present conditions, the only remedy lies 
in bringing down French costs to somewhere near the 
foreign level. This is what the Government’s scheme, 
which will be presented to Parliament as an urgency 
measure, aims at doing. The first move in this direction 
was the cut in all State administrative services, and the 
example will doubtless be followed generally with the aid 
of a reduction in living costs that may necessitate some 
attenuation of present import restrictions. It is hardly 
likely that there will be any question of relaxing the rigid 
character of import quotas to any great extent until the 
proposed reforms begin to take full effect, but it may be 
assumed that the Government will have a freer hand in 
carrying through treaty negotiations in the general 


interest instead of being tied down to the necessity of | 


safeguarding particular interests, which, moreover, will be 
less in need of protection when costs are brought down to 
somewhere near parity with those in competing countries. 


Public Works. 


As a means of relieving unemployment and creat- 
ing some activity which will have a psychological effect 
in strengthening the public confidence that has followed 
upon the partial application of the national economy 
plan, the Government will present its programme of public 
works on the reassembling of Parliament. A sum of 10,000 
million franes is available for the purpose, to be spread 
over a period of six years. The money is obtained mainly 
from the social insurance fund, and will be lent preferably 
to municipalities and the Departments for the carrying 
out of works comprised in the programme. A start will be 
made in those districts that are suffering most from un- 
employment, particularly in Paris, where the extension 
of the Metropolitan Railway to the suburbs will be con- 
tinued, and the sanitary equipment of the Seine Depart- 
ment will be improved, while it is proposed to construct 
the aqueduct which will supply Paris with water from the 
Vals de Loire. Work will also be undertaken in the 
Department of the Nord, to be followed by the carrying 
out of enterprises in other parts of the country, according 
to the urgency of providing employment. So numerous 
are the proposals submitted to the Government that the 
task of selecting the most suitable for execution is difficult, 
particularly in view of the necessity of ensuring that the 
undertakings put in hand are financially sound or are 
capable of contributing to the national well-being. 


The Pointe-Noire Harbour. 


The railway from Brazzaville on the Congo to 
Pointe-Noire will be opened officially at the end of the 
month, and on the following day the foundation-stone 
will be laid for the harbour to be constructed at Pointe- 
Noire, at an estimated cost of 162,300,000f. The Société 
des Batignolles constructed the railway, and will have 
charge of the harbour works in collaboration with the 
Société des Grands Travaux de Marseille, the Société 
Hersent, Schneider et Cie., Fougerolles, the Société 
Générale d’Entreprises, and the Compagnie Générale des 
Colonies. On account of an entire absence of natural 
facilities the Pointe-Noire harbour will be a notable under- 
taking. There is a spit of land from which a wharf extends 
to 10 m. of water, nearly a mile from the shore. The work 
to be put in hand comprises the construction of a wall 
to consolidate the wharf for a length of 750 m., a sea wall 
1700 m. long, and a mole between the two to complete 
the harbour. Sand will be raised by suction inside the 
harbour for the building of the mole, and about 1,200,000 
tons of rock will be quarried by the side of the railway, 
60 miles from Pointe-Noire. The entire work has to be 
completed within six years. Pointe-Noire itself has grown 
up into a well-equipped town, with supplies of water 
drawn from a distant lake. The Congo-Ocean railway was 
an extremely difficult undertaking, partly on account of 
climatic conditions and unsuitable labour, and for that 
reason work on it had to be suspended for a considerable 
time until arrangements could be made to replace labour 
by machinery. There are forty-six viaducts and twelve 
tunnels, in addition to the Bamba tunnel, 1700 m. long, 
through the Cristal Mountain in the midst of the equatorial 
jungle. 


The Paris Exhibition. 


The conditions under which the Exhibition is to 
be held in Paris in 1937 have been practically settled. 
Though covering a smaller area than that originally 
intended, it will be sufficiently imposing, and will occupy 
both sides of the Seine between the Pont de l’Alma and 
the Passy Viaduct, where two permanent museums will be 
constructed, one for the State andthe other for the Town 
of Paris, on the site of the existing military warehouses. 
A special feature will be the bridge to be built over the 
Seine. It is intended to make it the finest bridge in Paris. 
As so much preliminary work was done before the idea of 
holding the Exhibition was abandoned for financial 
reasons, there is reason to believe that the time lost will 
be made good by an early start on preparatory operations 
now that the financial difficulties have been overcome. 








British Patent Specifications. 





When an 4 tion is 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Speci. 
without drawings. 

Copies of Specifications may be obtained at 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


407,654. January 22nd, 1934.—Furt INJEcTION VALvEs, 
Sulzer Fréres Société Anonyme, Winterthur, Switzerland. 

In order to prevent the contamination of the jacket water 
used to cool the valve, which flows from A to B, by fuel oil 
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that may escape past the joint C, an annular chamber is arranged 
round the joint at D and communicates by the passage E with 
the fuel supply system, so that any leakage is returned to the 
fuel supply.— March 22nd, 1934. 


408,186. December 13th, 1933.—Fure.t INsecTION Nozzues, 
Sociéte Anonyme Adolphe Saurer, Arbon, Switzerland. 

In this nozzle a ground spring steel plate A is arranged in 

the fuel duct, and is deflected off its seating, for the passage 
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of the fuel, by its pressure. The plate is dished slightly by the 
pressure of the stop B, so as to hold it against the seating C, 
but it is not overstressed when the fuel passes, as the edges 
are free.—A pril 5th, 1934. 


DYNAMOS AND MOTORS. 


408,033. October 21st, 1932.—PROTECTION OF THE INSULATING 
COVERING OF ELECTRICAL CONDUCTORS FROM CORONA 
or Gitow DiscuarGe, Jan Arthur Kuyser, of “ Knowle 
Lodge,’’ Sibson-road, Sale, Chester, and Associated Elec- 
trical Industries, Ltd., of Crown House, Aldwych, West- 
minster. 

A scheme is described in this specification for the protection 
of the insulating coverings of electric conductors from corona 




















or glow discharge. A indicates part of the iron body or core 
structure of a dynamo-electric or other electrical machine, 
and B a conductor emerging therefrom, the conductor B being, 
in the case of the dynamo-electric machine, disposed mainly 
in a slot in the core structure A. The part of the conductor B 
extending from the end of the core A is provided, in the arrange- 
ment illustrated in Fig. 1, with an intermittent or discontinuous 
semi-conducting or high-resistance coating C, constituted by 
a tape of poorly conducting or high-resistance material, such 


ted from abroad the name and 
18 


the Patent Office, 


as asbestos, applied to the conductor B in the form of an open 
spiral. The tape is cut so as to taper in width, and it is teiched 
so that the widest part of the tape is situated at the place where 
the conductor emerges from the core structure A, the narrowest 
part of the tape being disposed furthest away from the place 
whereat the conductor B emerges. In the arrangement illus- 
trated in Fig. 2, the intermittent or discontinuous semi-conduct- 
ing coating is in the form of a bracelet comprising a strip portion 
D from which extend transversely a number of tapered strips 
E and F. The bracelet is applied to the conductor, so that the 
portion D extends all around the conductor B adjacent the 
place whereat it emerges from the core structure A, while the 
tapered strips E and F extend longitudinally along the conductor 
with their widest parts disposed nearest the place whereat 
the conductor B emerges from the core structure A. In this 
figure the line G indicates the path of an open spiral form of 
covering, such as that represented in Fig. 1, which may be 
arranged to cross the longitudinal strips E and F to provide 
ramificating poorly conducting paths.—<A pril 5th, 1934. 


408,086. February 21st, 1933-——-CommuTarors FoR DyNAMmo- 
Exectrric Macuryzs, Arnold Tustin, of 22, Glentilt-road, 
Sheffield, and Associated Electrical Industries, Ltd., of 
Crown House, Aldwych, Westminster. 

This invention has for its object to provide an improved 
construction and arrangement of insulating V rings, more par- 
ticularly for high-voltage machines, whereby the electrical 
creepage path from the commutator bars may be extended. 
The commutator bars or segments A forming the commutator 
proper, are carried on a sleeve or spider B, mounted on the 
shaft of the machine. The commutator bars, as in the usual 
construction, are clamped between a V-shaped portion C of 
the commutator sleeve and a V ring D, which is secured to the 
commutator sleeve B by the keyway E and by a clamping nut 
F. An insulating V ring G is interposed between the commutator 
sleeve B and the commutator bars A at one end of the com- 
mutator, while a similar insulating V ring is interposed between 
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the commutator bars and the V ring D at the other end of the 
commutator. The insulating V ring G is provided with two 
inturned cylindrical flanges H and J, relatively displaced in 
the radial direction and extending substantially over the whole 
width of the underside of the commutator proper, while the 
other insulating V ring is similarly provided with two inturned 
cylindrical flanges K and L, also displaced relatively in the 
radial direction and extending over substantially the whole 
width of the underside of the commutator. The flanges H and J 
of the V ring G are displaced relatively to the flanges K and L 
of the right-hand V ring in the radial direction, so that the flanges 
of the one V ring are interleaved alternately with the flanges of 
the other V ring. By reason of the labyrinth nature of the 
arrangement of the parts of the insulating V rings extending 
on the underside of the commutator, the creepage path from 
the commutator is considerably lengthened, an effect which is 
particularly desirable, for instance, in the case of high-voltage 
dynamo-electric machines.—A pril 5th, 1934. 


408,144. September 6th, 1933—-ELectric BrakinG SysTeMs 
For Exectric Morors, The British Thomson-Houston Com- 
pany, Lid., of Crown House, Aldwych, London, W.C.2. 

A braking arrangement described in this specification for 
D.C. short-circuit and regenerative braking connections is 
characterised in that, in addition to the self-exciting means of 
the motors, means are provided for external excitation produced 
by a motor generator connected to the motor fields by a relay 
which simultaneously short circuits a resistance arranged for 
damping the first current impulse. The two motor armatures 
are marked A and B, the pertinent field windings C and D, and 
the two sets of resistances E and F. For the external excitation 
there is a generator G with shunt field H and compound winding 
J. K is a balancing conductor which renders possible on the 
failure of one motor an automatic short-circuit braking of the 
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o her motor. The shunt field H can be regulated by means of 
the resistance L. The compound winding J is traversed by a 
part of the regenerative current and the direction of the 
compound field J is opposite to that of the shunt field H in order 
to prevent current impulses in the case of too quick switching 
into the regenerative positions. The generator G is driven by 
a shunt motor M, the field of which is marked O. The main 
contacts of the braking switch are marked P. On the closing 
of the contacts P the motors A and B which are working as 
generators are connected to the network through the damping 
resistance Q. By means of auxiliary contacts R associated 
with contacts P the circuit is closed of the coil S of a relay 





which is provided with a clockwork T and can close its contacts 
U and V only after an adjustable interval. The contact U short- 
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circuits the resistance Q serving for damping the first regenerative 
current impulse and the contact V connects the field windings 
C and D in series with the terminals of the exciting generator G. 
The contacts W and X are opened and interrupt the self-excita- 
tion of the two motors. The contacts W and X are, however, 
closed for a short time simultaneously with the contacts V in 
order that the excitation of the driving motors may not be 
interrupted. In the circuits controlled by the contacts W and X 
there may also be included on the opening of the contacts 
resistances which weaken the self-excitation. On the opening 
of the contacts P the braking motors are disconnected from the 
network. By the opening of the contacts R the relay is de- 
energised and the original condition is thus restored—i.e., the 
external excitation is put out of operation and the self-excitation 
is switched on again—whilst the motors can be again retarded 
with ordinary short-circuit braking.—A pril Sth, 1934. 


SWITCHGEAR. 


408,077. January 23rd, 1933.—E.ecrric Crrcurr Breakers, 
Allmanna Svenska Elektriska Aktiebolaget, of Viasteras, 
Sweden. 

This invention relates to circuit breakers of the kind in which 
the are is extinguished by a fiow of fluid, for instance, oil, water, 
orair. A is the stationary contact and B the movable contact. 

C is the lower part of an insulator on which a metal cylinder 

D is fastened. The stationary contact is yieldably mounted 

inside the cylinder. On the cylinder an insulating cylinder E 

is attached, and in this cylinder a wall F is arranged dividing 

the space inside the cylinders into two compartments G and H. 
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In the cylinder D there is a piston J, and in the cylinder E a 
piston K. These pistons are connected together by the rods 
L, and form together a differential piston, the upper piston 
having a surface materially larger than the lower piston. When 
an are appears between the contacts, the pressure generated 
acts upwards on the upper piston and downwards on the lower 
piston. The resulting force moves the piston upwards, so that 
the chamber G will bé contracted, whereby a flow of fluid is 
forced through the channel M into the chamber H, and intimate 
contact is established with the arc. When the arc has been 
extinguished, the piston will be brought ‘ack to its original 
position by means of the spring N.— April 5th, 1934. 


408,175. November 13th, 1933—AuTERNATING CURRENT 
SwiTcHEs INCORPORATING ARO-QUENCHING MEANS OPERAT- 
ING BY COMPRESSED Gas oR Vapour Buasts, Siemens- 
Schuckertwerke Aktiengesellschaft, of Berlin-Siemensstadt, 
Germany. 

Improvements in alternating current switches incorporating 
arc-quenching means operating by compressed gas or vapour 
blasts are described in this specification. The invention has 
for its object to make the back pressure produced by the arc 
as small as possible, and thereby considerably reduce the 
mechanical stressing of the apparatus, the arc potential and 
the back pressure arising from the arc. To this end, cut-off 
devices are provided in the supply pipe of the quenching medium, 
and are controlled in pte ay with the alternating current 
frequency passing through the switch and interrupt or prevent 
the supply of the arc-quenching medium into the arc space 
in the periods between the consecutive current zero passages. 
In one arrangement the delivery of compressed gas or vapour 
is controlled by one or more valves which are operated syn- 
chronously with the alternating current of the arc by a syn- 
chronous actuating device in such a manner that the valves 
are only opened over the zero current passages. The result is 
thereby attained that small blast pressures are sufficient for 
the quenching of power alternating current arcs, as the reactive 
effect of the arc which is produced only at the periods of 
maximum current value is eliminated.—A pril 5th, 1934. 


METALLURGY. 


408,153. September 28th, 1933.—TuHE Propuction oF METAL 
Castincs or Sounp Texture, I.G. Farbenindustrie 
Aktiengesellschaft, Griineburgplatz, Frankfurt-on-the- 
Main, Germany. 

The terminology of this specification is most confusing, but 
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the top downwards, and, as a consequence, it is claimed, piping 
and segregations are eliminated. The mould A is supplied 
through a slit-like riser B, which is poured through the gate C. 
It is suggested that in pouring the metal will gain such impetus 
that it will first fill the upper parts of the mould, and then 
build up downwards. The idea seems to have some peculiar 
application in the casting of magnesium alloys.—A pril 5th, 1934. 


TRANSMISSION OF POWER. 


407,730. September 23rd, 1932.—CiuTcHues, Sir W. G. 
Armstrong Whitworth and Co. (Engineers), Ltd., and 
Raymond William Bowen Billinghurst, both of Scotswood 
Works, Newcastle-on-Tyne, England. 

This invention relates to clutches for use on machinery in 
general, and mechanically propelled road vehicles in particular, 
of the kind comprising a Fiction or other clutch having asso- 
ciated therewith an axially expansible chamber containing 
fluid. The cylindrical member A and the plate B constitute 
the expansible chamber. Inside the chamber is a rubber con- 
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tainer C adapted to hold the fluid. The container is preferably 
held against rotation relatively to the member B by retaining 
bolts and nuts, one or more of which may be combined with a 
filling orifice as shown at D. A fillet ring E is secured to the 
plate B to prevent the container C adopting any sharp edges. 
Rotation of the annular ring of fluid inside the container C 
generates centrifugal force so that there is a pressure on the 
walls of the chamber, which is forced apart against the spring F, 
causing the clutch plates to come together and so engage the 
clutch.—-March 23rd, 1934. 


MISCELLANEOUS. 


408,046. November 14th, 1932.—A Fire Foam Jet, The Pyrene 
Company, Ltd., Great West-road, Brentford, Middlesex, 
and H. E. Bedford. 

This nozzle is intended for fire-extinguishing with foam. In 

the early stages of the fight it may be necessary to project the 

jet of foam for some distance, until the fire can be approached 
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more closely, when a large volume at a low velocity is desirable. 
The first jet is provided by the nozzle A, which is of compara- 
tively small diameter. When it is desired to use the large jet, 
the valve B is drawn off its seating by rotating the sleeve C, 
which has helical slots engaging with the rollers D. The foam 
can then pass into the annular space, past the spiders E and F 
to the outlet.— April 5th, 1934. 


408,053. November 29th, 1932.—Prorectine STEEL SHEETs, 
J.H. Young, 370, Jefferson-drive, Mt. Lebanon, Pittsburgh, 
Pennsylvania, and H. H. Robertson Company, Grant 
Building, Third-avenue, Fourth-avenue and Grant-street, 
Pittsburgh. 

The inventors propose to protect steel sheets for building 
purposes, and other steel articles, by means of a fire-resistant 
coating of rubber. Incidentally, the coating is not sticky, so 
that the sheets can be transported in packs. A fire-resisting 
rubber composition employing chlorinated-diphenyl may be 
made according to the following formula : 




































at Darlington of the L.N.E. Railway ; (ii) the works at Kirkstall, 
and the Donnisthorpe garage at Hunslet of the Leeds City 
Transport Department, the Diesel engine works of J. and H. 
McLaren, Ltd., and Temple Newsam ; (iii) Harewood House 
and Temple Newsam (for ladies). In the evening, at 8.45 p.m., 
the Lord Mayor of Leeds will hold a reception at the Town Hall, 
after which the chairman and the members of the Leeds City 
Transport Committee will entertain the Congress delegates at 
a dance and cabaret until 1 a.m. On Friday, June 8th, Professor 
J. H. Jones will read a paper on “‘ The Price Issue in Public 
Utility and Monopolistic Industries,” at 10 a.m. Ladies will 
make a morning visit to the factories of Montague Burton, Ltd. 
Afternoon visits have been arranged to (i) the plant works at 
Doncaster of the L.N.E. Railway; (ii) the works of Karrier 
Motors, Ltd., at Huddersfield. On Saturday, June 9th, the 
following visits will be made :—(i) The Aire and Calder Naviga- 
tion (delegates may return home from Goole); (ii) Ripon and 
Fountains Abbey. Any further particulars may be obtained 
from the Secretary of the Institute of Transport, 15, Savoy 
street, W.C.2. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 

Inst. or Exzorricat ENGINEERS: Scorrish CeENTRE.—The 
Hall of School of Economics and Commerce, Bell-street, Dundee. 
Faraday Lecture, ‘‘The Electrica! Engineer and the Free 
Electron,” Mr. Clifford C. Paterson. 7.30 p.m. 

Inst. oF SrrutrurRAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. ‘* Welding,” Mr. A. Ramsay Moon. 6.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘The History 
of the British Non-stop Express,” Rev. R. B. Fellowes. 7.30 p.m. 

Royat Inst. or Great Britarn.—21, Albemarle-street, W.1. 
Discourse by Mr. C. Leonard Woolley. 9 p.m. 

Monpay, May 14ra. 

Inst. oF StrucTuRAL ENGINEERS: SovuTH WALES AND 
MONMOUTHSHIRE BrRancu.—At South Wales Inst. of Engineers, 
Cardiff. Annual general meeting. 7 p.m. 

NatTionat Inst. oF INDUSTRIAL PsycHoLocy.—aAt the London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. ‘* Recent Researches into the Effects of 
Noise on Work,” Professor F. C. Bartlett, F.R.S. 5.30 p.m. 

Tugespay, May 15ru. 

Inst. oF Crvm ENGINEERS.—Great George-street, 5.W.1. 
Meeting of corporate members only to consider a statement of 
the proposed alterations to the existing by-laws and regulations. 
6 p.m. 

Inst. or Puysics.—At Royal Institution, 21, Albemarle- 
street, W.1. Presidential Address, ‘‘ Physics and Science 
Museums,” Sir Henry G. Lyons, F.R.S. 5.15 p.m. 
MancHEstTeR Assoc. OF ENGINEERS.—Visit to works of 
Thomas Hedley and Co., Ltd., Trafford Park, Manchester. 
3 p.m. 
TUESDAY AND WEDNESDAY, May 15TH AND 16TH. 

Soc. or Gtass TEcHNoLOGy.—At Victoria and Albert 
Museum, South Kensington, 8.W.7. Symposium on the “ Form, 
Design, and Decoration of Glass,’ introductory address, Sir 
H. Llewellyn Smith; 2 p.m. (at Science Museum, Council 
meeting, 6 p.m.) Wednesday. ‘‘ Modern Architectural Uses 
of Glass,” by Mr. G. Lovell; ‘‘ Design of Glass Containers,” Mr. 
K. L. Graham ; ‘‘ Some Notes on the Design of Glass Bottles,’ 
Mr. E. Meigh. 2 p.m. Trocadero Restaurant, W.1, annual 
dinner and dance. 7 for 7.15 p.m. 

WEDNESDAY, May l6ruH. 
Royat Microscopicat Soc.—At B.M.A. House, Tavistock- 
square ,W.C.1. Meeting at 5, for 5.30 p.m. 
Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Sir 
Henry Trueman Wood Memorial Lecture. ‘‘Some Photo- 
graphic Aspects of Sound Recording,’”’ Dr. C. E. Kenneth Mees. 
8.30 p.m. 
Societe pes INGENIEURS CIVILS DE FRANCE: BriTisH 
Secrion.—At the Inst. of Civil Engineers, Great George-street, 
S.W.1. ‘‘Some Large French Water Dams,” Monsieur Robert 
Niche. 5.30 for 6 p.m. 

TuHurspay, May 17ru. 
British ELECTRICAL AND ALLIED MANUFACTURERS’ Assoc.— 
At Connaught Rooms, Great Queen-street, London, W.C. 
Annual dinner. 
Inst. oF PETROLEUM TECHNOLOGISTS.—At Royal Soc. of 
Arts, John-street, Adelphi, W.C.2. Students’ Meeting, ‘‘ Econo- 
mics of the Petroleum Industry,” Mr. T.C.J. Burgess. 6.15 p.m. 

Fripay, May 18rTu. 

Inst. oF StrucTURAL ENGINEERS: WESTERN COUNTIES 
Brancu.—At Merchant Venturers’ Technical College, Bristol. 
* Evolution and Economics of Structures,’’ Mr. A. J. Bowron. 
7.15 p.m. 

THurspay, May 24TH. 
Inst. oF SrructuRAL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. Annual general meeting. 6.30 p.m. 
Monpay, May 28ru. 


By weight. 
N? 408,153 Por a. Nationat Inst. oF INpustTRIAL PsycHotocgy.—At London 
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- aoe ~r Chlorinated-diphenyl.. .. .. .. «. «. 30 Gower-street, W.C.1. ‘‘ Recent Researches into the Nature of 
UZ. ¥. aa... 48 Manual Skill,” Dr. J. W. Cox. 5.30 p.m, 
N Gt N ZnO... .- 9-2 : Tuurspay, May 3lsr. 
UV}, H { =. an ea a a -o~ Roya AERONAUTICAL Soc.—Science Museum, 8S. Kensington, 
N Y SN 4 PE ERT: ~- 8.W.7. Conversazione, 8.30 po. to midnight ; reception, 
WZ : NS 4 The accelerator zimate is a zinc salt of di-methyl-di-thiocarbamic | 8.30to 9p.m. Twenty-second Wilbur Wright Memorial Lecture, 
N Y ; SN 4 acid. The specification is illustrated, but the drawings seem | “ Stalling,’’ Professor B. Melvill Jones, 9.15 p.m. 
VY Ni vA unnecessary here.—April Sth, 1934. SaTuRDAY, JUNE 2ND. 
AN Yi Z*: < | Inst. or ELECTRICAL EN HNEERS: LONDON STUDENTS.— 
AA { Summer outing. Tour of elec — scheme of the a 
~ Railway. Leave Victoriano n. Further particulars from Mr. 
: | y f 
WRAY } N. Rice, 32, Elsie-road, Dulwic b,8.E.22. 
WOK } 
a . THE INSTITUTE OF TRANSPORT. WEDNESDAY AND THURS 2AY,JUNE 13TH AND 14TH. 























it appears that a system of bottom pouring castings is entailed. 


THe Congress of the Institute of Transport will be held at 
Leeds from Wednesday, June 6th, to Saturday, June 9th, 1934, 
with the Queen’s Hotel as headquarters. The business meetings 
will be held at the University. On Wednesday, June 6th, at 
2.30 p.m., the President will open the Congress, and Mr. C. A. 
Lambert, will read a paper on ‘‘ The Transport Requirements 
of Industry,” In the evening at 8.30 p.m., there will be a 
reception and dance at the Midland Hotel, Bradford. The 
Lord Mayor of Bradford will receive the guests. The delegates 
will meet at 10 a.m. on Thursday, June 7th, and Dr. K. G. 
Fenelon will read a paper on ‘‘ The Public Control of Passenger 
Transport Outside Penden,” The following visits have been 
arranged for the afternoon:—(i) The colour-ligh ‘signallin; 


Hamsure Tank Soc.—Visi to Leith and Glasgow. 
Monpay, JUNE 18TH, TC WEDNESDAY, JUNE 20TH. 
Inst. oF HEATING AND VENTILATING ENGINEERS.—Summer 
meeting at Hastings. Monday: Queen’s Hotel, Council meet- 
ing, 5.30 p.m. Tuesday: Queen’s Hotel, ‘“‘Some Heating and 
Ventilating Problems,’ Mr. A. F. Dufton, 9.30 a.m.; reception 
and banquet, 6.45 for 7.15 p.m. Wednesday: Circular motor 
tour, 10 a.m. 
WEDNESDAY, JULY 4TH. 

Inst. OF ELECTRICAL ENGINEERS : SOUTH MIDLAND CENTRE. 
—Summer visit to works of Callenders’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 








The mould is, nevertheless, filled with the molten metal from 


installation and signal-box at Thirsk, and the reclamation yar 
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A Seven-Day Journal 


Steel Framed Building Research. 


THE second report of the Steel Structures Research 
Committee, which wag published on Tuesday, May 
15th, by the Department of Scientific and Industrial 
Research, and is now obtainable at the Stationery 
Office, reviews the work done by the Committee 
in collaboration with the British Steel Work Associa- 
tion from April Ist, 1931, up to March 31st, 1933. 
The Committee’s experimental work has emphasised 
the empirical nature of present design methods, and 
the belief is expressed that, as a result of the mathe- 
matical and experimental investigations which have 
been made, it wjll now be possible to make suggestions 
leading to considerable improvements in the efficiency 
of new designs. That such improvement is possible 
is clearly shown by the putting into force of the 
Committee’s recommendations for a new code in 
1932, which, it is stated, has led to a reduction 
amounting to as much as 20 per cent. in the cost of 
steelwork required for the kind of buildings to which 
the code mainly relates. The experimental data 
given in the report include observations made on a 
full-scale steel frame at the Building Research 
Station, and a lengthy discussion by Dr. Oscar 
Faber of the results of measurements made for the 
Committee on the framework of the new Museum 
of Practical Geology at South Kensington. Corre- 
sponding measurements, the report states, are to be 
taken on the framework of a new London hotel. 
The mathematical analysis of the experimental data 
is fully dealt with by Professor Batho, of Birmingham 
University ; Dr. J. F. Baker, of Bristol University, 
and others. In addition to the practical results 
obtained from the experimental tests and their 
analysis, a careful study of different types of riveted 
connections has been made, and the problems 
involved in the use of bolts are being investigated. 
The Committee has also on hand work connected 
with the welding of steel structures, and wind pressure 
on buildings, which subjects are dealt with in other 
sections of the report, which, on the whole, constitutes 
a very valuable addition to our present knowledge 
of steel-framed structures and their behaviour under 
loaded conditions. 


A Birkenhead Destroyer Launch. 


On Saturday last, May 12th, there was launched 
trom the yard of Cammell Laird and Co., Ltd., at 
Birkenhead, H.M.S. * Fearless,’ the first of two 
destroyers under construction by the company for 
the British Admiralty. The new destroyer has been 
designed by Sir Arthur W. Johns, the Director of 
Naval Construction, and has a length of 318ft. with 
a breadth of 33ft. Her standard displacement is 
1375 tons on 8ft. 6in. mean draught. The estimated 
horse-power on the full-power trial is 36,000 S.H.P., 
with a corresponding speed of 353 knots. Her oil 
fuel eapacity is 480 tons and four 4-7in. guns are 
fitted. Mr. R. S. Johnson, managing director, who 
presided at the luncheon, referred to the unavoidable 
absence of Mr. W. L. Hichens, the chairman of the 
company, and said that Sir Vincent Baddeley was 
paying his first visit to the Birkenhead yard. That 
yard, Mr. Johnson stated, had built vessels for the 
Admiralty since 1840 and had completed no less than 
sixty-eight destroyers. He recalled the post-war 
output of the yard, which had included the ** Rodney,” 
which was followed by a submarine, a cruiser, two 
submarines, and now two destroyers. It was well 
equipped for Admiralty work, but unfortunately some 
50 per cent. of Birkenhead’s shipyard workers were 
unemployed. Sir Vincent Baddeley, in his reply, 
said that there were more shipyards in the country 
than there were ships to go round, but he hoped that 
Cammell Laird and Co., Ltd., would build one of the 
other ships which would be completed in a year or two. 


Industrial Accidents. 


SPEAKING at the National Safety Congress, held 
in London last week, Mr. G. Stevenson Taylor, 
M.I. Mech. E., Deputy Chief Inspector of Factories, 
said that the fact that over 106,000 accidents, 
including 602 fatal accidents, occurred in the factories, 
buildings, and docks of this country during 1932, a 
year of great trade depression, showed that either the 
causes were still not understood and appreciated by a 
large number of employers, managers, and workers, 
or that many known means of preventing industrial 
accidents had not yet been adopted. Accidents 
caused by prime movers such as steam and gas engines, 
turbines, and electric motors showed a decrease in 
recent years. Referring to the building industry, Mr. 
Stevenson went on to say that it was one in which 
safety particularly depended upon the human 
element. That there was greater need for more 
thought and less callousness to danger was shown by 
the fact that the building trade was responsible every 
year for the highest number of fatal accidents of any 
of the industries subject to the provisions of the 
Factory and Workshop Acts, besides many non-fatal 
accidents. In the building trade over 30 per cent. of 


| region concerned. 


were due to falls of workmen, while 13 and 15 per 
cent. respectively were caused by falls of articles and 
materials. Nearly 30 per cent. of the fatal and 5 per 
cent. of the non-fatal accidents were caused by either 
breakage or defects in the plant. That, Mr. Stevenson 
pointed out, seemed to indicate clearly that unsuitable 
and inadequate plant was often employed during the 
construction of buildings. That was, he said, particu- 
larly marked in the case of jobbing builders on build- 
ings which were not subject to building codes. 


A Television Development Inquiry. 


In reply to questions in the House of Commons on 
Monday, May 14th, Sir Kingsley Wood, the Post- 
master-General, said that a committee had been 
appointed to inquire into the development of tele- 
vision. The terms of reference are: ‘“* To consider 
the development of television and to advise the Post- 
master-General on the relative merits of the several 
systems and on the conditions under which any public 
service of television should be provided.” The 
personnel of the committee given below would seem 
to indicate that it will be largely concerned with 
technical and scientific questions. The names of the 
members are as follows :—Lord Selsdon, Chairman ; 
Sir John Cadman, Vice-Chairman; Colonel A. S. 
Angwin, Assistant Engineer-in-Chief, General Post 
Office ; Mr. Noel Ashbridge, Chief Engineer, British 
Broadcasting Corporation; Mr. O. F. Brown, 
Department of Scientific and Industrial Research ; 
Vice-Admiral Sir Charles Carpendale, Controller, 
British Broadcasting Corporation; Mr. F. W. 
Phillips, Assistant Secretary, General Post Office. 
The Secretary of the Committee will be Mr. J. Varley 
Roberts, of the General Post Office. 


Site for a New Wireless Station. 


On Tuesday, May 8th, the B.B.C. announced that 
a site near Burghead has been chosen for the new 
transmitting station in the North of Scotland. Several 
months of testing have been necessary to find a 
position from which the maximum number of poten- 
tial listeners outside the northern limit of good 
service from the Scottish Regional Station at Wester- 
glen can be served. Following the usual procedure, 
a mobile transmitter of comparatively low power was 
put into operation on several sites, and an estimate 
of the efficiency was obtained in each case by making 
measurements of the strength of reception all over the 
In carrying out this survey a 
motor van equipped with wireless measuring appa- 
ratus travelled over 7000 miles, and owing to a com- 
bination of the hilly nature of the country and the 
existence of sub-soil which is unfavourable to the 
propagation of wireless waves, several sites gave very 
poor results ; in fact, until recently it appeared, in 
view of the wave length that will be available, that 
the results would not justify the building of a station. 
The site which has been chosen, however, will serve a 
large proportion of the population in the North of 
Scotland. Technical considerations and the distribu- 
tion of the population explain why a site has been 
chosen which is not near the centre of the region which 
it is desired to serve. In selecting a site for a high 
power station, the efficiency of propagation of wireless 
waves is not the only consideration. It is necessary, 
for instance, to take into account the provision of 
suitable high-quality telephone lines to convey the pro- 
grammes to the transmitter and to give due considera- 
tion to the suitability of the site for building purposes. 


The Retirement of Mr. Tom Thornycroft. 


At the beginning of this month, Mr. Tom Thorny- 
croft retired from the position of general manager 
in charge of John I. Thornycroft and Company’s 
Basingstoke Commercial Vehicle Works, after a 
period of service of twenty-one years. Before this 
time, Mr. Thornycroft was largely responsible for 
the design of the light cars, then manufactured by 
the firm, and he was a well-known figure in most 
racing events and reliability trials. Even in the 
last two years he has made the fastest run in the 
Old Crocks’ Run from London to Brighton in a 1904 
car of his own design. He was also responsible for 
the design and construction of the early paraffin 
vapourising engines, both for marine work and road 
transport, which were largely made a commercial 
success under his guidance and by his patents. He 
is also the designer of the Thornycroft heavy-oil 
engine, which has proved successful for commercial 
vehicle and marine work. Alongside his work in 
connection with the Basingstoke Works, Mr. Tom 
Thornycroft played a considerable part in the develop- 
ment of the motor boat side of the firm’s business. 
The coastal motor boats which contributed so much 
to our coastal defence during the war were based on 
experiments carried out by him and his father, the 
late Sir John I. Thornycroft, and it is of interest to 
know that practically unaltered, except in detail, they 
are still a standard product of the firm to-day. Mr. 
Tom Thornycroft also carried out the experimental 
work which led to the adoption of torpedo-launching 
gear in connection with coastal motor boats, and the 
successful design of the Thornycroft depth-charge 
thrower. In his wide travels he made personul 








all accidents and over 70 per cent. of the fatal cases 





acquaintance with commercial vehicle driving condi- 





tions in Africa and other countries, and it is not too 
much to say that he has more personal practical 
experience of commercial vehicles than any other 


engineer in this branch of industry. What Mr. Tom 
Thornycroft’s future work will be we are not able to 
state at present, but we are sure than an engineer 
with his training, experience, and ability will not be 
lost to the industry which he has so well served. 
Although he is taking a holiday at present, he will, 
as the chairman of the Research and Standardisation 
Committee of the Institution of Automobile Engi- 
neers, remain in close touch with the leaders of the 
industry, especially in view of the interest which is 
now being taken by the Government in all research 
problems. 


The Corby Steel Works. 


At eight o’clock on Tuesday night, May 8th, the 
first new blast-furnace at the Corby works of Stewarts 
and Lloyds, Ltd., near Kettering, was lighted by Miss 
Elspeth Macdiarmid, the youngest daughter of Mr. 
A. C. Macdiarmid, the chairman of the company. 
The ceremony was a private one, and was attended 
by the directors and officials of the company and its 
consulting engineers, H. A. Brassert and Co., Ltd., 
of Chicago and London, with a small party of friends. 
The No. 1 furnace is the first unit of the new enter- 
prise to be put into commission, and it has been 
designed and built for its special work to the speci- 
fication of, and under the personal supervision of, 
Mr. H. A. Brassert. It is the first of its type in Great 
Britain, and embodies new features in its lines, its 
armament, its cooling system, and its charging and 
hot-blast equipment. A somewhat larger unit, No. 2 
furnace, is now under construction, and will, it is 
expected, be put into commission in the autumn. 
The two new units, Nos. 1 and 2, replace the two old 
small furnaces now dismantled, and they will supply 
iron for the new Corby steel works, which, we under- 
stand, will be ready for production towards the close 
of the year. The new plant will be the first steel plant 
to be established on the Northamptonshire orefield, 
and will manufacture steel by the basic Bessemer 
process. 


Waterloo Bridge. 


In a Journal note of May llth, we referred to a 
meeting at the House of Commons at which the views 
of river users with regard to Waterloo Bridge were 
put forward. The opinions of the engineer on the 
same subject were ably expressed by Sir Harley 
Dalrymple-Hay, M. Inst. C.E., at a recent meeting 
held at the House of Commons under the chairman- 
ship of Sir Willi. m Davidson. Although the meeting 
was @ private one, some account of it has been 
published. We understand that Sir Harley pointed 
out that the new design for Waterloo Bridge, which 
has been prepared by Sir Giles Gilbert Scott for the 
London County Council, will most probably cost 
much more than the £1,300,000 quoted in 1932 for 
a steel bridge. As the new design is a granite-faced 
structure, Sir Harley estimates that at least £2,200,000 
would be needed to carry out the work. The opera- 
tions of demolition and rebuilding would, he 
suggested, occupy about seven years, and would 
cause considerable dislocation of traffic. What is 
really needed, in Sir Harley’s opinion, is a new Charing 
Cross Bridge, which, if built parallel to and alongside 
the existing railway bridge, would only cost about 
£2,000,000. The question of moving the present 
Charing Cross Station to the south side of the river 
alongside Waterloo Station might well be con- 
sidered at some later date. Sir Harley further made 
the suggestion that one alternative to Sir Giles 
Scott’s Waterloo Bridge would be that the present 
bridge should be reconditioned, which, he said, 
would mean a saving of about £1,500,000, a sum 
which would go far to defray the cost of a new bridge 
at Charing Cross. 


The International Forty Hour Week. 


Ix a White Paper just issued there is printed a 
letter sent by the British Government to the Director 
of the International Labour Office at Geneva, in 
which the opinion is expressed that a Convention 
for the limitation of the working week to forty 
hours is impracticable. The letter is accompanied 
by a ‘‘ statement of relevant facts and considerations 
which have contributed to the conclusion reached 
by the Government.” This points out that the 
subjects of hours and wages cannot be separated, 
and that the two are regarded as interdependent 
by the negotiators of industrial agreements. It is 
also stated that the strength of the trade unions 
differs widely in different countries. In some 
countries ‘‘ where there is no adequate protection of 
wages,” the additional cost of reducing hours might 
be offset by a reduction of wages, and that would 
affect the wages position in other countries competing 
in world markets. In the opinion of the Government a 
Convention controlling the hours of work would have 
to take the rates of wages into account, and a Con- 
vention which ignored that factor would certainly 
be ineffective. It is also pointed out that a general 
limitation of hours to forty a week would have very 
different results in the varied industries ‘of Great 
Britain. 
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The Development of the Parsons 
Steam Turbine. 


No. 


XX. 


(Continued from page 474, May 11th.) 


THE DALMARNOCK UNITs. 
N the same year that saw the construction of 
the three-cylinder, 50,000-kKW unit for Chicago, 
a further advance took place in the single-cylinder 
type of machine. In this case the opportunity was 
given by the Corporation of the City of Glasgow, 
who ordered two units of 18,750 kW at 1500 r.p.m. 
for their Dalmarnock station. These machines, which 





pattern, although a single claw had proved successful 
at Treforest. 

Feed water heating by steam extracted from the 
turbine was arranged for by the provision of a 
branch and belt before the last step in the blading. 
At this point the pressure was only 6 lb. per square 
inch absolute. When the machine was running 
at its economical load of 15,000 kW, the feed water 





developing 6000 kW at 1000 r.p.m. The first of these 
machines was supplied in 1908, and two years later 
the station contained eight sets of this type and 
capacity. The next extension of plant took place 
in 1915, when a great advance was made by installing 
a unit of 18,000 kW at 1000 r.p.m., thus retaining the 
same speed as the earlier machines, but tripling the 
output per unit. The turbine was again of the two- 
cylinder tandem type, but differed from its pre- 
decessors in having a low-pressure cylinder of the 
double-flow instead of the single-flow design. <A 
second unit of the same kind, but designed for a speed 
of 2000 r.p.m., was put down in 1919, bringing the 
rated capacity of the plant to 84,000 kW. Both 
the 6000 kW and the 18,000 kW designs have been 
described in earlier articles, for each in its day was 
remarkable for power, speed, and economy of steam. 

When the increasing load on the station rendered 
further generating plant necessary, it was decided 
to adhere both to the unit size of 18,000 kW and to 











Fic. 148—Two 18,750-KW, 1500 R.P.M. SINGLE-CYLINDER TURBO - ALTERNATORS 


are illustrated in Fig. 148, had also to give a con- 
tinuous emergency output of 21,000 kW. The largest 
single-cylinder turbine previously built for this 
speed had been the 18,750 kW machine at Treforest, 
and although the Glasgow unit therefore showed 
no very striking increase in capacity, the general 
design was improved in several respects. The rotor 
was 19ft. 4in. long between bearing centres, and ran 
on two 16in. diameter bearings, while at Treforest 
the corresponding rotor length was 18ft. 9}4in., and 
the bearings were 13in. and 15in. diameter respec- 
tively. The mean diameter of the last blade row was 
91-5in. at Glasgow, and 87-5in. at Treforest, the 
tip speeds being 740ft. and 736ft. per second in the 
two cases. The last row of blading was, however, 
shorter in the Glasgow machine, 21-5in., as against 
22-5in., and the ratio of blade length to rotor diameter 
was improved from 1: 2-9 to 1: 3-26. Of the sixty- 
eight running rows in the Glasgow turbine, fifty- 
nine were of the end-tightened type, and not until 
a blade length of 6}in. was reached towards the low- 
pressure end of the turbine were blades of the radial 
clearance type adopted. 

It will be noticed from the sectional drawing, 
Fig. 150, that the last disc on the turbine rotor is 
not stepped down as in the Treforest design, but 
continues on at the same diameter as the three 
previous dises, thus giving a much better steam flow 
to the blade ring. A further improvement was the 
closing up of the space between the last two discs, 
to avoid any loss that might be caused by steam 
eddies. 

As a further step towards eliminating the danger 
of a faulty rotor forging, the use of discs was extended 
in the Glasgow design by using them also for the 
second last barrel. With this arrangement the 
greatest diameter for the solid forging was 42}in., 
and the corresponding dummy piston diameter was 
47}in. The rotor, with its shaft ends, was, of course, 
bored through from end to end, the total length of 
the hole being 26ft. 3in., and its diameter through 
the body of the rotor no less than Tin. Laby- 
rinth glands were employed, and the coupling between 
turbine and alternator was of the double-claw 





temperature was raised by steam extracted from the 
turbine to 150 deg. Fah. 

The alternators, which had a maximum continuous 
rating of 21,000 kW at 80 per cent. power factor, 
generated current at 6600 volts and 25 cycles. They 
continued in service until 1930, when, owing to the 
system being changed over to the standard frequency 
of 50 cycles, they were rebuilt by Messrs. Parsons 
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IN DALMARNOCK POWER STATION 


the speed of 2000 r.p.m., but to make an entirely 
new departuré in type by adopting a single-cylinder 
turbine running at this high speed. A machine of 
this kind was, therefore, ordered from Messrs. 
Parsons in 1923. The nature of the design will be 
understood from Fig. 149, which shows the turbine 
in longitudinal section. It was required to work with 
steam at a gauge pressure of 275 lb. per square inch, 
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FIG. 149—18,000-KW, 2000 R.P.M. TURBINE FOR LOTS ROAD 


for operation at the latter frequency, four-pole 
rotors being substituted for the original two-pole 
rotors, and the stators being completely rewound. 


THE SINGLE-OYLINDER DESIGN FOR Lots. Roap, 


18,000 KW at 2000 R.P.M. 
The earliest Parsons turbines to be installed in 
the Lots-road power station of the London Under- 
ground Railways were two-cylinder tandem machines 





superheated to 650 deg. Fah. at the stop valve, and 
to exhaust into a vacuum of 29in.; but it had to be 
designed to run temporarily with steam at only 185 Ib. 
pressure and at a temperature of 502 deg. Fah., 
the conditions for which the two previous 18,000 kW 
machines had been designed, until the higher steam 
conditions were available in the station. The turbine 
is arranged for single-stage regenerative feed heating, 
steam being tapped off for this purpose at the end 
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FIG. 150- LONGITUDINAL SECTION THROUGH 18,750-KW TURBO- ALTERNATOR 





of the blading of the third diameter of the rotor, 
where the absolute pressure is about 12 lb. per square 
inch. By this means the feed water is raised to a 
temperature of about 180 deg. Fah. 

The rotor is arranged to carry altogether forty-six 
rows of blading on four diameters, the last seven 
rows being mounted on wheels shrunk on to the low- 
pressure end of the rotor forging. To enable the 
machine to pass the required quantity of steam at the 
lower pressure, fourteen rows of blades in the initial 
stages were omitted when the turbine was first put 
into service, so that it started work with thirty-two 
rows only of rotor blades. The absence of the rows 
referred to will be noticed in Fig. 151, which is a 
photograph taken during the erection of the machine 
in the Lots-road station, when the rotor was being 
lowered into position. Stainless iron blades are 
used for the last eleven rows on the rotor, and for the 
last three rows of fixed blading. The final wheel of 
the rotor is 60in. in diameter, and carries blades 20in. 
long, thus giving a ratio of 1:3 for blade length to 
wheel diameter. 

The saving in floor space attained by raising the 
speed from 1000 to 2000 r.p.m., and adopting the 
single-cylinder design, is evident from a comparison 
of.the lengths of the respective types of turbine for 
the same output of 18,000 kW. The overall length 
of the two-cylinder tandem turbine at 1000 r.p.m. 
was 46ft. 4in., while for the single-cylinder turbine 
at 2000 r.p.m. the length is only 27ft. 2in. The 
reduction *in the number of bearings, couplings, &c., 
and the fewer and smaller parts to be handled when 
opening the machine for inspection, are also points 
in favour of the single-cylinder high-speed design. 

In accordance with the wish of the engineers of 
the Underground Railway Company, the steam relay 
principle is retained for the operation of the turbine 
governor, as their experience of this type of governor 


| under the arduous conditions of a traction load had 


been uniformly favourable. As a consequence, the 
by-pass valve is steam-operated as in previous 
machines, and reference to Fig. 123, giving a section 
through the third Lots-road design, shows the 
similarity of this part of the machine. The effort 
to secure economy by taking the leakage steam 
from the dummy pistons to the pass-out branch, so 
as to employ it usefully for feed-water heating, will 
be remarked, the pipe forming the connection to the 
branch being very noticeable on the drawing. 
Mention has been made of the use of stainless iron 
for several of the rows of blading in the 18,000 kW, 
high-speed, single-cylinder machine for Lots-road. 
Stainless iron was first used experimentally by 
Messrs. Parsons for turbine blades in 1922, so that 
its employment was a novelty at the time the present 
Lots-road machine was built. They introduced it 
as a means of eliminating the trouble which was 
sometimes experienced with the ordinary steel blades 
on account of their corrosion under service conditions. 
To test the merits of the material, a number of 
turbines were fitted with segments of stainless iron 
blading interposed between the segments of mild 
steel blading. The comparison was so favourable 
to the stainless iron that in 1924 a side-by-side 
geared turbine, built for the power station of the 
Mersey Railway Company at Birkenhead, was bladed 
throughout with stainless iron blades. The machine 
in question, though only a small one, works under 
particularly severe conditions. With an economical 
rating of 1875 kW, it was required to be able to carry 
@ load of 3750 kW for two hours, and a momentary 
load of 4500 kW. It takes steam at a gauge pressure 
of 165 lb. at the stop valve, and a temperature of 
475 deg. Fah., and exhausts at a vacuum of 28-75in. 
The success of this machine and the uniformly good 
reports as to the behaviour of the new blading 
material, in comparison with that of mild steel, led 
Messrs. Parsons to adopt stainless iron as a standard 
for blading in the year 1925. In the same year an 
experimental machine was constructed at the Heaton 
Works for the purpose of carrying out a systematic 
investigation of the whole question of blade erosion 
under conditions resembling those to which turbine 
blades are subjected in actual service. Experiments 
were carried on continuously for many years, and led 
to the development of the present form of anti- 
erosion shields which will be referred to in due course. 


THE DEVELOPMENT OF CONICAL BLADING AND INTRO- 
DUCTION OF AUTOMATIC RoToR ADJUSTMENT. 


In 1924 a very interesting turbine of the single- 
cylinder type was constructed for the Derby power 
station. It forms part of a unit designed for a 
maximum continuous output of 10,000 kW at 
3000 r.p.m. The first thing that will be noticed, on 
reference to the sectional drawing, reproduced in 
Fig. 154, is that all sudden increases in blade lengths 
have been avoided, the area for the steam flow 
increasing from row to row throughout the machine, 
except at the high-pressure end, where the change in 
specific volume is so small as to make a continuous 
increase in area unnecessary. The conical form of the 
blading also provides a continuous increase in the 
mean blade speed, so that ideal conditions are 
approximately obtained. In_ several previous 
machines a tendency to the conical design of the 
steam way had been evident, but the principle was 
thoroughly carried into effect for the first time in 
the turbine illustrated. 

- Another feature that will attract attention is the 
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thrust block at the low-pressure end between the 
bearing and the alternator coupling. This was the 
embodiment of a most ingenious idea, although 


The principle of the device will be clear from the 
sketch, Fig. 152, which represents diagrammatically 
a rotor within its casing. Under normal working 








Fic. 151—LOWERING ROTOR OF LOTS ROAD MACHINE INTO CASING 


unhappily its success was too dubious for it to be 
retained as standard practice. It is evident that if 
the rotor of a turbine, having end-tightened blading, 
were in perfect axial adjustment when running, the 
differential contraction between the rotor and casing 
after the machine had been shut down would interfere 
with the clearances between the blade rows. To 
prevent trouble from this cause it is the custom to 
set back the rotor slightly when shutting down a 
machine and only to restore the original setting after 
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FiG. 152—PRINCIPLE OF AUTOMATIC AXIAL 
ADJUSTMENT 


it has become thoroughly warmed up again in its 
next period of duty. This adjustment is always 
performed by the operator as a matter of ordinary 
routine, and requires no special skill or care. It was 
felt, nevertheless, that if the adjustment could be 


conditions the double-thrust bearing at the left 
hand, or high-pressure, end is held hard up against the 
casing by the springs shown, while the thrust collar 








the minimum consistent with safety of operation. 
Now suppose the turbine to be shut down and thi 
casing to cool more rapidly than the rotor. The con 
traction of the casing will separate the abutment of 
the exhaust end from the collar on the rotor because 
of the constraint of the high-pressure thrust block 
and the working clearance between the blades will be 
increased. On the other hand, if at starting up the 
casing should expand more quickly than the rotor, the 
thrust collar at the exhaust end will determine the 
rotor position, the springs acting on the other thrust 
block being compressed by the amount of the 
differential expansion. It will be seen that in any 
case difference of elongation or contraction between 
rotor and casing results in an increase in the running 
clearances of the blades, and thus makes auto- 
matically for safety. The reason why the scheme was 
subsequently abandoned was that the rotors and 
casings were found not to expand quite as was 
expected, and hand adjustment of the rotor by the 
operator at starting and stopping was considered 
more simple and reliable. 

The Derby machine, it will be noted, is fitted with 
carbon packed glands, and a double-claw coupling 
is used in preference to the single-claw type. The 
turbine was designed for steam at a pressure of 290 Ib. 
per square inch at the stop valve, superheated to a 
temperature of 700 deg. Fah. and exhausts into a 
29in. vacuum. Steam is extracted at an absolute 
pressure of 10-75 lb. per square inch for feed water 
heating, the temperature of the water being raised 
by this means to 180 deg. Fah. Fig. 153 shows the 
complete turbo-alternator installed in the Derby 
Corporation power station. 


THE INTRODUCTION OF THE DuPLEX EXHAUST 
PRINCIPLE. 

It is a well-known fact that the power which can 
be efficiently developed in a steam turbine of any 
kind is limited by the area of the annulus by which 
the steam escapes from the last row of blading. 
Prudence with regard to centrifugal stresses deter 
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FIG. 154—-SECTION THROUGH TURBINE FOR DERBY 


made entirely automatic there would be an advantage | at the exhaust end of the rotor is just in contact with | mines the maximum peripheral speed of the final 
in relieving the operator of thisduty,and the secondary | its abutment. Under these conditions the axial | blade row, and this in turn fixes the outer diameter of 
thrust block was the means provided to that end. clearance between the fixed and moving blades is! the exhaust annulus for any given speed of rotation. 
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FIG. 153—10,000-KW, 3000 R.P,.M, TURBQ-ALTERNATOR IN DERBY POWER STATION 
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The maximum blade length is equally fixed, partly by | The first turbines constructed on this principle were 
considerations of strength and partly by the necessity | a pair of machines, each capable of developing an 
of avoiding undue differences of pitch and of velocity | economical load of 12,000 kW, at 3000 r.p.m., built 
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FIG. 155—SECTION THROUGH DUPLEX EXHAUST TURBINE 
hetween the two ends of the blading. The greatest | for the Congella power station, Natal, in 1926. 
area which may be given to the annulus is thus settled | A section through one of the Congella turbines is 


almost regardless of the wishes of the designer. The 
quantity of steam that can leave the turbine through 
this annulus depends jointly on the density of the 
steam and the velocity which is permissible. Since 
the density is fixed by the pressure down to which 
the steam is to be expanded in the turbine, and the 
permissible velocity is determined by the amount of 
kinetic energy which may be thrown away without 
detracting too greatly from the overall efficiency of 
the turbine, we arrive at an output which cannot 
be exceeded by a simple turbine working at a 
given rotational speed, a given vacuum, and a given 
efficiency. Of course, when steam is extracted from 
the turbine for feed heating or other purposes before 
reaching the exhaust, the conditions are altered to a 
certain extent, but it is, nevertheless, generally true 
that the output of a turbine is limited by the area of 
the exhaust annulus, which, in turn, is fixed by 
mechanical considerations, as explained above. A 
greater output can only be obtained by permitting 
greater leaving losses and consequently by reducing 
the efficiency. 

The difficulty of providing sufficient exhaust area 
first became acute when the design of the 25,000-kW 
turbine for Chicago was being considered in 1911. 
In this case it was met by the employment of a 
separate low-pressure cylinder of the double-flow 
type: a step of outstanding importance in turbine 
design. The device enabled twice the exhaust area 
of a single-flow machine to be obtained, and therefore 
twice the quantity of steam could be efficiently used 
in the turbine. Its widespread adoption in turbine 
practice is sufficient evidence of its merits, but the 
design necessarily involved a sacrifice of the single- 
cylinder machine. 

To retain the advantages of the single-cylinder 
machine, and yet to provide sufficient exhaust area 
. for the efficient generation of comparatively large 
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Fic. 156—ROTOR OF DUPLEX EXHAUST TURBINE 


outputs by turbines working with a high vacuum, | pairs of blade rings, is divided, one part flowing 
Messrs. Parsons adopted the ingenious plan of dupli- | straight on through a further four pairs of blade rings 
cating the exhaust annulus within a single cylinder. | to the first exhaust outlet, and the other part being 


























reproduced in Fig. 155. The rotor, as will be seen, 








is a single forging carrying two groups of low-pressure 
blading separated by a diaphragm attached to the 
casing. The steam, after expanding through thirty 














FiG. 157—THREE 12,000-KW. DUPLEX EXHAUST TURBINES AT CONGELLA, 


led away through a large passage in the top half of 


the turbine cylinder. This latter steam is caused 
to flow through another four blade rings on its way 
to the second exhaust outlet. In each case the 
steam is expanded down to the final pressure, and 
the two parts of the flow then re-unite in a common 
exhaust branch leading to the condenser. The blading 
is of stainless iron throughout. A completely bladed 
turbine rotor is illustrated in Fig. 156. 

The turbines were designed to take steam at an 
initial pressure of 250lb. per square inch, super- 
heated to 700 deg. Fah. at the stop valve, and to 
exhaust into a vacuum of 28-5in. with cooling water 
at 72 deg. Fah. Steam is tapped off from the cylinder 
at two different pressures, to heat the feed water to 
a temperature of 190 deg. Fah. 

A glance at the drawing will show that the principle 
of conical blading has been fully adopted, the annulus 
for the flow of the steam increasing steadily from 
tow to row in accordance with its increase in volume. 
End tightening is employed for the first twenty- 
eight pairs of blade rows, six pairs only depending 
for steam tightness upon the radial clearance over 
their tips. The diaphragm dividing the two sets of 
exhaust blades is made in halves and provided with 
& labyrinth packing where it embraces the rotor. 
For the end glands, carbon packings are employed. 
The overall length of the turbine, including both the 
coupling and the alternator bearing, is only 21ft. 63in.. 
whereas the tandem Mersey power turbine, developing 
12,500 kW at 3000 r.p.m., is over 30ft. long. The 
compactness of the Congella machine was aided by 
the use of a coupling of the single-claw type. The 
provision of the double exhaust lengthens the machine 
by less than 4ft., while, at the same time, it enables 
a far greater output to be developed in a single 
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cylinder with moderate blade speeds and high 
efficiency than would otherwise have been possible. 
The Congella machines, indeed, led to a considerable 
extension of the field of high-speed, single-cylinder 
turbines, and have been the forerunners of many 
notable machines of the same type. 

So successful were these two turbo-alternators 
that a third unit, similar to the previous machines, 
was ordered for the same power station in the year 
1930. Fig. 157 shows the three turbo-alternators 
in the Congella power station. 

(To be continued.) 








GASES AND METAL SURFACES. 





In his May lecture on “‘ Gases and Metal Surfaces,” 
delivered before the Institute of Metals on May 9th. 
Professor E. K. Rideal, F.R.S., of Cambridge University, 
said that the reactions of gases with metals were important. 
not only in metallurgy, but also in a number of important 
chemical reactions, especially those termed catalytic. 
such as are involved in the production of synthetic ammonia 
or fuel oil. From a study of the adsorption of gases by 
metals some idea of the structure of the surface of the 
metal could be obtained, and it was found that metals 
did in fact contain numerous fissures and holes which 
affect their physical properties. Gases could be held on 
to metal surfaces by at least two distinct methods, one by 
@ purely physical attractive force and the other by a 
species of chemical combination between gas and metal. 
Each of these combinations possessed characteristic 
properties, which could be examined and the conditions 
of the conversion of one form with the other could be 
explored. Adsorbed gases could move over the surface 
of metals by process of activated migration, analogous to 
hopping and that hopping was found to play an important 
part in rates of reaction at surfaces. Metallic vapours, 
when condensed as sponges, possessed remarkable pro- 
perties, which eventually disappeared as the sponge 
collapsed. 
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The 36-inch Greenwich Reflector. 


No. 1. 


NO any engineer acquainted even casually with 
4 recent developments in astronomy, the mechanical 
equipment by means of which the astronomer con- 
ducts his investigations provides an object for pleasant 
and congenial study ; pleasant, because it will bring 
him into contact with a branch of science pursuing 
objects less mundane than his own, and congenial, 
because it will reveal to him unfamiliar contrivances 
and devices constructed and operating with an 
accuracy that will delight his heart. 

The new telescope erected during the past few 
months at Greenwich Observatory fully illustrates 
the truth of this statement. Before, however, we 
proceed to describe the details of the instrument, we 
may answer a leading question which is bound to be 
raised by anyone on first becoming acquainted with 
it. The aperture of the new telescope is 36in.; that 
is to say, its principal optical element—a mirror, not 
a lens—measures 3ft. In that dimension it exceeds 
by 8in. the largest telescope previously in use at the 
Royal Observatory. It however, commonly 
known that instruments of 60in., 72in., and 100in. 
diameter have been constructed, that the new tele- 
scope recently built for Toronto University is of 74in. 
aperture, and that one of 200in. is being made for 
the California Institute of Technology. Why, then, 


is, 





observation is employed for such purposes as the 
determination of sidereal time or of latitude and 
longitude, but for these purposes a comparatively 
small and simple instrument is as useful as a large one. 

The photography of the stars, on the other hand, 
is of very great importance to the astronomer. It 
enables him, for instance, to compile a star atlas, 
to detect nove among the stars and previously unre- 
corded planets, such as Pluto, to study the motion of 
comets and, by comparison of similar photographs 
taken at considerable intervals of time, to discover 
relative motion of the stars. Replacing the camera 
by a spectroscope the astronomer, as is well known, 
can learn much about the material composition of 
the stars, study their relative temperatures and 
measure the component of their velocities radial to the 
earth. It is obvious that both for photographic and 
for spectroscopic work size is a desirable feature in 
the telescope employed. 

Although telescopes up to 40in. in diameter have 
been constructed with lenses, the new Greenwich 
instrument, following almost universal modern 
practice in telescopes of its type, employs mirrors as 
its optical elements. The main advantages attending 
the use of mirrors instead of lenses are three in number. 
The deviation of a ray of light produced by a mirror 











THE DOME BUILDING OF THE YAPP REFLECTOR AT GREENWICH 


should Greenwich, the most famous observatory in the 
world, be content with something so much less than 
what Canada and the United States have thought it 
desirable to acquire ? The answer to this question 
possesses much interest. 

To justify its existence a telescope of abnormal 
dimensions requires abnormal atmospheric conditions, 
particularly as regards the absence of turbulence, 
humidity, and dust in the air. In none of these 
respects is Greenwich favourably situated. The dust in 
the atmosphere would alone be a sufficient cause to 
debar the use of a very large telescope. Any actual 
deposit of dust on the parts of the instrument would 
be of minor consequence. The trouble arises from the 
fact that dust in the atmosphere reflects the light 
from street lamps and other sources of illumination 
on the ground. So great is the light-gathering power 
of a large telescope that if one of abnormal dimensions 
were erected at Greenwich the light from the stars 
would be blanketed by the reflected “‘ sky-light.”’ In 
the prevailing circumstances it is probable that the 
new 36in. instrument is just about as large a telescope 
as could be profitably employed at the Royal Obser- 
vatory. Even at Mount Wilson fogging from 
scattered light becomes serious when photographs are 
taken on fast plates with exposures exceeding 25 hours 
in total duration. The projected 200in. reflecting 
telescope is therefore to be placed, not on Mount Wilson, 
but on another mountain several miles distant where 
the conditions are considered to be better. 

The new telescope, or reflector, as it should pro- 
perly be called, is intended primarily for photo- 
graphing the stars and for examining them spectro- 
scopically. An eye piece can be substituted for the 
camera or spectroscope, but will not often be employed. 
Even in the largest telescope the nearest star remains 
an unresolved pencil of light rays and fails to reveal 
its shape and still less its structure. Direct visual 





is the same for all wave-lengths, whereas with a lens 
the deviation of red rays is less than that of violet 
rays. Secondly, the mirror is formed by a metallic— 
generally a silver—deposit on the front surface of the 
glass and not on the rear surface, as in the domestic 
mirror. Hence the deviating action of an. astro- 
nomical mirror is a function solely of the form given 
to its surface, and is not complicated as in the case of 
a lens by the refractive properties of the glass com- 
posing it. Thirdly, the production of a satisfactory 
mirror requires the correct formation of but one 
worked surface and not two.* 

The principal or great mirror of the new Greenwich 
instrument is made of glass silvered on its front 
surface. This mirror is concave and in section is 
parabolic. At its centre it is pierced with a hole Tin. 
in diameter. Parallel rays of light falling upon this 
annulus would, if uninterrupted, converge and be 
brought to a focus at a point 15ft. in front of the 
mirror. The reflected rays are, however, caught on a 
second mirror coaxial with the first and situated 
about 10ft. 6in. in front of it. This second, or Casse- 
grain, mirror is of fused quartz and is 10-lin. in 
diameter. It is convex and in section is hyperbolic. 
The rays from the great mirror intercepted by the 
second mirror are reflected backwards through the 
hole at the centre of the great mirror and converge 
to a focus at a point about 2ft. in rear of the plane of 
that element. In effect the combination is equivalent 
to a single great mirror having a focal length three 
times as great as that of the great mirror actually 


* The simplest astronomical objective consists of two lenses 


and therefore involves the working of four surfaces. ‘The 
simplest reflecting telescope has only one mirrur—-a camera 
being placed at its principal focus—and therefore involves the 
working of only one surface. The comparison given in the text 
seems, however, to be the fairest because in most cases—as in 
the Greenwich instrument and the alternative Newtonian 
arrangement ——reflectors make use of two mirrors. 





used. The arrangement, therefore, not only permits 
the observer to face the star being viewed, but also 
avoids the necessity for building a telescope at least 
45ft. long and a dome to house it approximately 90ft. 
in diameter. It may be noted that optical con- 
siderations, chiefly connected with the avoidance of 
‘spherical aberration,’ do not permit a similar 
economy of dimensions to be made in the case of » 
refracting telescope. The length of the Yerkes 40in. 
refractor, for example, is 65ft. 

At the focus in rear of the great mirror an eye piece 
can be fixed for visual observation or a camera for 
photographic purposes. For spectroscopic work the 
beam reflected from the second mirror is required to 
be composed of parallel and not convergent rays. To 
obtain this result the second mirror is replaced by an 
alternative one, also of fused quartz, but only Tin. in 
diameter and parabolic instead of hyperbolic in 
section. This alternative mirror reflects a paralle| 
beam 6in. in diameter through the hole at the centre 
of the great mirror. The parallel beam is received by 
a slitless spectrograph supplied by Adam Hilger, Ltd. 
This instrument is shown in position in the general 
drawing of the telescope and dome, which has been 
prepared for us by Sir Howard Grubb, Parsons and 
Co., and which we reproduce in our Supplement. 

Leaving the optical side, we pass to the mechanical 
features of the equipment. The “tube” is neither 
telescopic nor tubular. For the main part it is com 
posed of an open framework fabricated from angles 
and tees welded together and braced by diagonal 
rods in the panels, Near its upper end this framework 
carries a steel base to which the interchangeable 
mountings for the two secondary mirrors are attached. 
This base is fixed centrally within the framework by 
means of thin steel strips disposed radially and 
edgewise to the beam of light passing down the 
“tube”? to the main mirror. Focussing is effected 
by a movement of the secondary mirror through a 
hand control operated from the lower end of th« 
telescope. The tubular framework is bolted at its 
foot to an iron casting, circular in section, except at 
its lower end, where it changes for a short length 
to a rectangular section. Within this rectangular 
portion there is mounted a roller blind for covering 
the main mirror when the instrument is not in use. 
The mirror cell, a separate casting, is bolted to a 
flange on the lower face of the roller blind box, and 
behind the cell there is a worm and worm wheel 
to which the spectrograph is attached when in use. 
The mirror is mounted within its cell on three 
triangles, giving nine points of support at its back. 
For its lateral support nine levers with universal 
joints bear on brackets fixed to a flexible band lightly 
clamped round its periphery. 

The telescope is mounted to rotate about two axes, 
the polar axis parallel with the polar axis of the 
earth, and the declination axis at right angles to the 
polar axis. The polar axis is of cast iron with forged 
steel pivots shrunk into the ends. It has a total length 
of 24ft., and is supported in self-aligning radial 
ball bearings and on a ball thrust bearing at the 
lower end. The housing for the upper, or North, 
bearing is supported on a curved fabricated steel 
column, while the lower bearing is contained in a 
cast iron base. From the general arrangement 
drawing reproduced in the Supplement, it will be 
observed that the curved column and the base casting 
are mounted on concrete piers, which are independent 
of the foundations for the dome building, as well as 
being isolated from the working and lower concrete 
floors. The object of this arrangement is to avoid 
transmission to the instrument of vibrations caused 
by the power plant within the building, or by the 
tread of the observers on the floors. The declination 
axis is a steel forging mounted in ball bearings across 
the centre of the polar axis. One end of this axis 
is flanged for the attachment to it of the iron casting 
at the end of the “tube.” At the opposite end the 
casing, within which the declination axis is housed, 
is provided with a balance weight carrying subsidiary 
adjustable masses whereby the weight of the “ tube ” 
taken as a moment about the polar axis can be 
balanced. The “ tube ” is also in balance about the 
declination axis, small balance weights being provided 
at its upper end to secure this result. Displacement 
of the ‘“‘ tube ” about the declination axis is measured 
against a circular scale engraved in degrees and sub- 
divisions. Displacement about the polar axis is 
measured against a similar scale divided into twenty- 
four parts and subdivisions—that is to say, into 
hours and minutes. 

A little misunderstanding or confusion of thought 
is likely to arise in connection with the axes of rotation 
of the telescope. The simplest way to consider the 
subject is to regard the polar axis as being not.merely 
parallel with the polar axis of the earth, but coincident 
with it. It is true that, as set up in the latitude of 
Greenwich, the two axes are separated by about 
2000 miles, but this distance is so trifling relatively 
to the distance from Greenwich to the nearest star 
that it may be altogether neglected. Having moved 
the telescope inwards in imagination, we may equally 
well go a step farther and slide it down the earth’s 
polar axis until its declination axis reaches the plane 
of the Equator, as indicated at A in the accompanying 
diagram. Finally, as the offset of the “tube” 
from the polar axis of the telescope is less than 4ft., 
and, therefore, quite insignificant, it may be regarded 
as zero. As actually set up at Greenwich, the whole 
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equipment may in this way be considered as equi- 
valent to an isolated telescope mounted at the centre 
of the earth. It is free to turn about the declination 
ixis dd, and that axis is free to turn in the plane of 
the Equator about the earth’s polar axis. As shown 
at B in the sketch, the telescope is aligned on the 
North Star P, or, more accurately, on that point in 
the heavens about which the starry firmament 
appears to turn once in twenty-four hours. St is 
clear, however, that by a rotation of the telescope 
tbout the declination axis, followed by a rotation 








attached to the side of the reflector. Any irregu- 
larities detected in the motion of the telescope, such 
as those caused by residual imperfections in the con- 
struction or action of the automatic driving gear are 
corrected as they occur by a final hand control. 

The existence of a considerable amount of mech- 
anical equipment is implied in the above paragraph. 
First, there is a quick-power movement for adjusting 
the telescope about the declination axis. This motion 
originates in a reversible motor of 1/; H.P. carried 
on the counterpoise at the end of the declination 

















and has 


The declination circle is graduated to 1° 
associated with it a vernier drum graduated to 
5’ of arc and capable of being read by estimation to 
1’. For the final setting of the declination a slow- 
motion gear is provided. The “tube” is mounted 


freely on the declination axis. An arm dit. long is 
connected to that axis and at its upper end carries a 
nut. With this nut there engages a long screw 
mounted at its ends in ball bearings supported within 
brackets attached to the framework portion of the 
‘“‘tube.”? The screw is driven through worm and other 











INTERIOR VIEWS OF THE DOME BUILDING SHOWING THE REFLECTOR AND ITS MOUNTING 


of that axis in the plane of the Equator, the telescope 
can be brought to bear on any other star S, as shown 
at C. Once aligned on this or any other star, the 
telescope would soon lose it, because of the rotation 
of the earth. To maintain continuous observation 
of the star, the telescope, after being set, must be 
moved at a compensatory rate. This movement 
clearly amounts to a rotation of the declination axis 
in the plane of the Equator at a rate equal to one 
turn round the polar axis in twenty-four hours— 
sidereal hours—and in a direction opposite to that 
of the rotation of the earth. If the North Star P 
is being viewed, the rotation of the declination axis 
in the plane of the Equator is still required, because 
the North Star is not exactly aligned on the earth’s 
polar axis prolonged. Even although it were, the 
twenty-four-hourly rotation of the declination axis 
would be required to prevent the image of the star 
from appearing to rotate about an axis passing 
through its centre. It may be noted that the angle 
marked § in the sketch is known astronomically 
as the declination of the star 8. It corresponds to 
the angle of latitude of a point on the earth’s surface. 
The angle corresponding to longitude is called the 
right ascension of the star, the zero of longitude being 
taken as the longitude of a point known as “ the first 
point of Aries.”+ Right ascension is commonly 
expressed in terms of hours and minutes, instead of 
in degrees. 

The translation of this argument to suit the trans- 
ference of the telescope back again to the surface of 
the earth presents no difficulties. To observe a 
star of given declination and right ascension, the 
telescope is set to the specified angle against the 
graduated circle surrounding the declination axis, 
and, thereafter, is set to the specified right ascension 
by imparting motion to the polar axis, the value 
sought being read against the graduated circle sur- 
rounding the lower end of the polar axis. Subse- 
quently, uniform rotation at the rate of one revolution 
per twenty-four hours is imparted to the polar axis 
under the automatic control of a clock, the star 
being watched, while the photograph or spectro- 
graph is being made, through a follower telescope 

+ The zero point from which the longitude of the stars is 
measured is still known by this name, although precession has 
now carried it out of the constellation Aries into the constellation 
Pisces. 





arm. Through a worm and worm wheel and spur 
gearing this motor drives on to a wheel keyed to the 
declination axis. A dog clutch engaged by the ener- 
gisation of a solenoid brings the drive into action, a 
compressed spring surrounding the solenoid plunger 
disengaging the clutch when current is cut off from 
the solenoid. Between the motor and the dog clutch 
the drive at one point is transmitted through a spring- 
loaded friction plate which avoids the transfer of 
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THE TELESCOPE, THE EARTH AND THE STARS 


shock to the telescope when the motor is started. The 
supply of energy to the motor is associated with the 
supply of energy to the solenoid in such a way that 
the dog clutch is kept in engagement for a few seconds 
after the motor has stopped. The friction disc 
during these few seconds acts as a brake which brings 
the telescope to rest gently. 

This quick declination motion is much too coarse to 
permit the declination to be more than roughly set. 





reduction gears of high ratio by a small motor which 
is engaged or disengaged by means of a dog clutch 
controlled by a solenoid. The motor can be set to 
impart either of two speeds to the screw. One of 
these speeds is about 2-6 r.p.m. and is employed for 
the final setting of the declination angle. This slow- 
setting motion is such that if continued for twenty- 
four hours it would turn the “tube” about the 
declination axis through half a revolution. The actual 
total movement which the screw can impart to the 
‘tube ” is limited by the length of the screw and 
amounts to only about 5deg. The second speed 
which can be imparted to the screw is only one- 
thirtieth of the first. This speed is employed during 
observations to correct by hand control any changes 
in the declination setting which may arise from 
residual defects in the construction of the instrument, 
from changes of temperature, or from any other cause. 
The delicacy of this hand control is indicated by the 
fact that under it the telescope is moved about the 
declination axis at a rate equal to one revolution in 
sixty days. ‘ 

The remaining portions of the driving mechanism 
consist of the elements associated with the rotation 
of the polar axis. There are two separate drives to 
be considered under this head : first, a quick-motion 
drive for the rough adjustment of the polar axis to a 
specified right ascension; and secondly, the con- 
tinuous automatic drive at the rate of one revolution 
per twenty-four hours required to compensate for the 
rotation of the earth. A residual hand control is 
superimposed upon the automatic drive and is avail- 
able at all instants when that drive is engaged. Fine 
adjustment of the right ascension setting is obtained 
by the application of a power drive to the residual 
hand control gear. The details of the polar axis 
drives possess exceptional interest and will be 
described in a second article. We will conclude the 
present one with a short description of the building 
in which the telescope is housed. 

The two-storeyed brickwork building is circular in 
plan, except for a projecting wing at one side pro- 
viding office and stores accommodation. The brick- 
work is surmounted by a hemispherical dome, 34ft. 
in external diameter. This dome is composed of a 
welded steel framework covered with ‘* Agasote ” 
sheeting jin. thick and an outer sheathing of No. 24 
gauge copper. A parallel-sided opening, 7ft. 6in. 
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wide, extends from the horizontal plane of the dome 
to 3ft. 6in. beyond its apex. This opening can be 
closed by means of a pair of shutters running on rails 
at the top and bottom of the dome exterior. The 
movement of these shutters is effected manually 
through a cable connected to a rope wheel. To protect 
the telescope as far as possible from wind when the 
observation slot is open a sail cloth wind screen 
mounted on horizontal tubes and engaging through 
rollers at the ends of the tubes with tracks at the side 
of the slot can be pulled up to close the slot to the 
fullest extent permitted by the setting of the telescope. 

The base of the dome is formed by a pair of channel 
rings braced together and carrying fourteen cast iron 
rollers mounted in self-aligning ball bearings on axes 
tilted downwards and inwards. These rollers run on 
a steel rail welded to a ring composed of two channels 
tixed on top of the brickwork wall. Midway between 
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each pair ot these supporting rollers two lateral 
rollers bearing against the outer and inner faces of the 
rail provide a check to horizontal movement of the 
dome. The rotation of the dome is obtained by means 
of an endless steel wire cable lying within a channel 
ring which is attached by brackets to the foot of the 
dome and which lies in the plane of the circular rail 
track. The rope extends round nearly the whole of 
this ring and is led off over a pair of tangent pulleys 
mounted on the track base ring. From these pulleys 
the rope passes vertically to a grooved pulley in the 
basement driven by a 3 H.P. A.C. motor fitted with 
push-button control. The descending part of the 
rope, after passing round the driving pulley, is taken 
upwards over a tensioning pulley, and then down- 
wards round a second groove in the driving pulley, 
thereafter ascending to the second tangent wheel. 
(To be continued.) 








The Royal Society’s Conversazione. 


te Wednesday evening, May 9th, the Royal 
Society held a conversazione at its rooms in 
Burlington House, London. The Fellows and guests 
were received by the President, Sir Frederick 
Gowland Hopkins, and appeared to us to be present 
in even greater numbers than usual. The customary 
difficulty was experienced in gaining access to the 
uumerous objects of scientific interest exhibited 
for the instruction or entertainment of those attending 
the reception, but when suctess crowned our struggles 
we found that in most cases the effort was better 
repaid than it has been on some similar occasions in 
the past. A time there was when we had to complain 
that scientists, as seen at the Burlington House con- 
versaziones, were, like the artists in their rival exhi- 
bition at the head of the courtyard, manifesting a 
tendency to expend high and skilful technique on 
trifling subjects. That criticism remains true of 
many of the pictures at this year’s Royal Academy, 
but we were glad to observe that the scientists are 
devoting their talents to problems patently worthier 
of investigation than some on which they have spent 
their time in the past. 

There were few exhibits of a purely engineering 
character, but among those of a physical nature there 
were more than the usual number possessing an appeal 
to the scientifically-minded engineer. Of those 
which were neither of an engineering nor a physical 
description—the physiological, botanical, and zoo- 
logical exhibits—it may be deemed outside our 
province to say anything. In general we are safe in 
neglecting them, but that it may be unwise to make 
it an invariable practice was brought home to us on 
this occasion. In a corner of one of the rooms 
Professor A. V. Hill and Mr. D. Scott were demon- 
strating “‘ the time relations of the excitory process 
in nerve during continued stimulation ’’ We need not 
explain this investigation in detail. It is sufficient 
to say that it covered a study of the electric response 
from anerve. The important fact which does concern 
us is that, in the course of the investigation, there were 
evolved improved thermo-piles and thermo-couples 
and an improved form of galvanometer, all of which 
had to work with extremely great sensitivity and 
accuracy. 

Adjoining Professor Hill's exhibit we found 
Professor E. G. Coker demonstrating some experi- 
ments in thermo-elasticity. The juxtaposition was 
not accidental. It illustrated the physical applica- 
tion of the instruments used by Professor Hill for his 
physiological researches. Professor Coker’s work on 
photo-elasticity is well known. It is also well known 
that its practical application is limited by the fact 
that the distribution of stress in a loaded specimen 
can be investigated by photo-elastic methods only 
by reproducing the form of the specimen in celluloid 
or similar transparent material. It is, for example, 
inapplicable to the direct determination of the 
stress in a steel member forming part of a structure 
such as a bridge. Thermo-elasticity may be said to 
be an extension of photo-elasticity to this and other 
important practical applications. 

When rigid bodies are loaded under adiabatic 
conditions slight reversible changes of temperature 
oceur, the amount of the change being calculable 
from the laws of thermodynamics. For example, if 
a steel bar is subjected to a tensile stress of 20,000 Ib. 
per square inch under adiabatic conditions its tem- 
perature falls by about a quarter of a degree Centi- 
grade. This fact has previously been taken as the 
hasis of a means of determining the stress distri- 
bution in loaded members, but the method has been 
found unsatisfactory because of the necessity for 
applying a considerable time-correcting factor. With 
Professor Hill’s improved radiation thermo-piles and 
ygalvanometers of high sensitivity and short period, 
the time factor has been made almost or quite 
negligible. We are informed that the improved 
devices enable temperature changes as small as one 
hundred thousandth of a degree Centigrade to be 
accurately and quickly indicated on a scale, or recorded 
photographically. Asa demonstration of the accuracy 





and soundness of the method Professor Coker exhi- 
bited a diagram showing the stress distribution in a 
celluloid model of an eye bar as determined by photo- 
elastic and thermo-elastic methods. The two curves 
agreed almost with complete exactitude. The 
thermo-elastic method is also applicable to a study of 
rapidly varying stresses, the results being recorded on 
a photographic plate. It has also been successfully 
adapted for the measurement of pressures in liquids 
subjected to adiabatic compression. Professor Coker 
demonstrated with the aid of simple apparatus the 
thermo-elastic measurement of pressures up to 
1500 Ib. per square inch in water. The method would 
appear to provide a powerful means of examining 
many aspects of two and three-dimensional stress in 
examples which cannot be dealt with by other means 
or can only be handled with great difficulty. 

Another application of Professor Hill’s improved 
thermopiles was exhibited by Professor E. J. Baldes, 
who demonstrated a micro-method of measuring 
vapour pressure. With a thermopile consisting of 
fifty couples of constantan-silver, vapour pressure 
measurements can be made with an accuracy of 
0-2 per cent. on solutions amounting in bulk to no 
more than lc.c. In other words, it is now possible 
to measure with as good accuracy as previously the 
vapour pressure of a small drop of liquid suspended 
from the junction of a thermo-couple. 

Elsewhere we found Dr. C. Vernon Boys exhibiting 
his moving lens lightning camera and some of the 
photographs taken with it. In the course of his long 
career as a physicist Dr. Boys has covered a wide 
field. He has studied the structure of soap bubbles, 
determined the ** weight ” of the earth, and devoted 
much time to gas calorimetry. In 1900 he invented 
and constructed a camera with a pair of rotating 
lenses for the purpose of taking photographs of 
lightning. For twenty-eight years he carried it 
about with him until one night at Tuxedo Park, in 
America, he was fortunate enough to obtain his first 
photograph of a lightning flash. Three years later, 
at Andover, he obtained a second one, slightly less 
successful than the first. Success, it may be explained, 
depends upon having the camera trained upon the 
region of the flash before the flash occurs. In 1933 
the camera was sent to South Africa, and in the hands 
of Dr. Schonland and Mr. Collens a number of good 
photographs of flashes were obtained with it. The 
construction of the camera permits the dimensions, 
structure, and speed of the flash to be examined or 
determined. Not since Franklin experimented on the 
nature of atmospheric electricity by flying kites in a 
thunderstorm has a greater advance been made in 
our knowledge of lightning than has come about by 
the use of Dr. Boys’ camera. We are now, it seems, to 
regard a flash of lightning, not as we see it descending 
from the clouds to the earth, but as inverted and as 
really proceeding from the earth to the clouds. A 
short preliminary discharge, it appears, passes down- 
wards, but it is not generally seen by the unaided 
eye. It serves merely to establish a path up which 
the visible flash passes from the earth to the clouds. 

The preliminary flash apparently ionises the air, 
but Dr. Boys is a physicist of the Victorian era, and 
does not—or sp he says—understand modern scientific 
language. Even Einstein and the theory of relativity 
mean nothing to him. If lightning moved with 
three times the speed of light, his camera, he says, 
would still be able to measure its velocity. It is 
distinctly refreshing to find anyone within the 
precincts of the Royal Society brave enough to throw 
a brick at the new philosophy. 

The Mathematical Department of the Imperial 
College exhibited a fractional seconds chronograph 
designed to give a visible record of the occurrence 
of one, two, three, or four events on a time basis 
having a scale of 1/, 9th inch to the 1/,99th second. The 
1/,99th second intervals can be subdivided by estima- 
tion to 1/s9,th second. The apparatus embodies a 
synchronous motor controlled by a tuning fork 
and driving through a three-speed gear a printing 
train and a paper feed. Four inking pens record the 
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events, the occurrence of which is transmitted to 
instrument through make-and-break circuits. The 
machine is portable, and is worked by means of a 
12-volt accumulator. To us its philosophical interest 
lay in its silent commentary upon those who, in 
spite of repeated reproval, persist in quoting record 
breaking speeds in the air, or on land, to the fifth, 
sixth, or even seventh place of decimals. 

That indefatigable collector of scientific antiquities, 
Mr. George H. Gabb, exhibited what he described 
as the earliest known dated optical instrument in 
the world—-a telescope of 1646, made by Maria d 
Rheita, a Capuchin Bohemian monk, who _ lived 
from 1597 to 1660. The existence of this instrument 
does not, of course, conflict with Galileo’s reputation 
as the originator, in 1609, of the telescope. Rheitu 
described his telescope in a folio work, a copy of whic! 
is in the Royal Society’s library, but no example o1 
it was known to have survived until Mr. Gab! 
discovered the one exhibited. The instrument has 
four lenses, an eye lens, two erector lenses, and an 
object glass. The body and its five draw tubes are 
made entirely of paper, the cells carrying the object 
glass and eye lens alone being made of wood. On 
the third tube, signed in faded ink, is the maker's 
name and the date of construction. 

Of the other exhibits space does not permit us 
to do much more than mention the nature. The 
National Physical Laboratory exhibited part of « 
new apparatus recently used to determine the length 
of the metre and yard in terms of wave lengths of 
light. The same department also showed an analogy 
of the Aurora Borealis. By means of a cathode ray 
tube, a jet of electrons was directed towards «a 
magnetic model of the earth. Certain of the 
phenomena of the aurora were illustrated by the 
deflection experienced by the jet under the influence 
of the magnetic field. The Laboratory also exhibited 
the use of a cathode-ray tube as a magnetic compass. 
The fact that a cathode-ray beam is deflected by the 
earth’s magnetic field permits it to be used as a 
compass needle which is free from inertia. Changes 
of a small fraction of a degree could be indicated 
by the equipment. 

The Metropolitan-Vickers Electrical Company, 
Ltd., showed a portable noise-measuring machine. 
based on the comparison of the noise under observa. 
tion as received on one ear with a standard source 
of loudness received through a telephone placed 
against the other ear. The same company alsv 
exhibited glass and paper with metallic coatings 
obtained by the condensation of metal evaporated 
in vacuo. Aluminium coatings obtained in this 
manner have very good reflecting power, and ar 
stated to be resistant to tarnishing and to be especiall 
suitable for optical use. 

The Director of Scientific Research to the Admiralt 
provided a number of exhibits of which we may 
mention that designed to show the advances made by 
the Admiralty Chemical Service towards combatting 
the pollution of the sea by oil. The emulsified oil 
recovered from ships’ separators is broken by means 
of low-temperature carbonisation creosote into 
separate layers of oil and water, the oil recovered 
being free from water and ready for use. 

Among some experimental apparatus from the 
Research Laboratories of Imperial Chemical Indus- 
tries (Alkali), Ltd., were an experimental Bourdon 
tube for pressures up to 6000 atmospheres, and a 
small autoclave for work at a temperature of 350 deg. 
Cent., and a pressure of 3000 atmospheres. 

The Building Research Station exhibited a gauge 
incorporating a piezo-electric crystal which, when 
east in a reinforced concrete pile, enables the stress 
developed in the pile while being driven to be esti- 
mated. The potential developed by the crystal 
under the impact is amplified and applied to a 
cathode-ray oscillograph arranged to yield a photo- 
graphic record. 

Sir Robert Hadfield had an extensive exhibit 
of specimens of metallurgical interest. The British 
Thomson-Houston Company, Ltd., demonstrated 
the colour distribution from modern gas discharge 
lamps. The Metals Research Association was 
represented by an exhibit showing the effect of 
casting conditions on brass ingots, and the causes of, 
and remedies for, unsoundness in aluminium alloy 
castings. 








Cyclic Irregularity in Geared 
Transmissions. 
By W. A. TUPLIN. B.Sc. 


THE use of gearing in conjunction with reciprocat - 
ing engines or pumps often introduces questions 
as to the ability of the gears to meet the conditions. 
The fact that the torque to be transmitted is of a 
fluctuating character suggests that there is a possi- 
bility of hammering action between the gear teeth, 
and this, quite clearly, is a circumstance which makes 
for noisy running and rapid wear. 

In the particular case of a geared drive between 
an internal combustion engine, and, say, a centrifugal 
pump, it is common for the engine builder to quote 
the “ cyclic irregularity ’ of the engine as an indica- 
tion of the torque variation to which the gears will 
be subjected. Actually, this information is almost 
valueless in such a connection, and successful opera- 
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tion of the drive cannot be guaranteed unless further 
details are given. 

The cyclic irregularity of an engine is the ratio 
of the difference between the maximum and minimum 
cyclic speeds to the mean speed. It refers to the 
condition in which the engine is driving a machine 
which absorbs constant resisting torque and which 
has a rotor of negligible inertia. In calculating the 
cyclic irregularity of the engine, it is assumed that 
the difference between the work done on the pistons 
and that absorbed by the driven machine during the 
same interval of time is equal to the change in kinetic 
energy of the fly-wheel Hence, it is possible to 
determine from a crank-effort diagram the maximum 
and minimum cyclic angular velocities if the mean 
velocity is known, 

In practice, the rotor of the driven machine, if 
rigidly coupled to the engine crank shaft, acts as 
an addition to the fly-wheel, with the result that the 
cyelie irregularity of the whole installation is rather 
lower than the value calculated for the engine alone. 
This, of course, is all to the good, since it is usually 
desirable to minimise cyclic irregularity, but it 
emphasises the fact that the irregularity specified 
for an engine cannot exactly apply to any ordinary 
drive of which that engine forms only a part. 

In considering the behaviour of gears which take 
the drive from a reciprocating engine, the cyclic 
variation of speed is of little importance. The 
criterion is not variation of speed, but variation of 
torque. The torque transmitted by the gears must 
never fluctuate so severely as to change sign, else 
tooth separation occurs owing to the backlash between 
the teeth, contact between the driving tooth surfaces 
heing restored with impact which leads to an intoler- 
ably high rate of wear. Also, the torque must never 
reach & peak value higher than the continuous 
capacity of the gears, because that peak load is always 
taken by the same tooth on one or other of the gears. 
So far as that tooth is concerned, the peak load 
virtually continuous, and, of course, the load capacity 
of the whole drive can be no greater than that of 
its most highly stressed member. 

If the moment of inertia of the engine fly-wheel 
is I, and the effective moment of inertia of the rotor 
of the driven machine is I,, an instantaneous difference 
P between the torque exerted by the engine on the 
crank shaft and the (constant) resisting torque of 
the driven machine produces an angular acceleration 
P/(1,+-1,), measured at the crank shaft. Therefore, 
the torque required to cause acceleration of the 
rotor of the driven machine is P I,/(I,+-I,). Conse- 
quently, the difference between the instantaneous 
a i and the mean torque at the engine coupling 
is I,/(I,- +I,) times the corresponding difference 
on the engine side of the fly -wheel. 

If the inertia of the rotor of the driven machine 
is small compared with that of the engine fly-wheel 
the torque fluctuation on the gears is a comparatively 
small fraction of the torque fluctuation at the crank 
shaft. Increase in the size of the fly-wheel reduces 
the torque fluctuation on the gears. It also reduces 
the cyclic irregularity figure for the engine, and to 
that extent cyclic irregularity is a rough indication 
of the extent to which torque fluctuation will be 
transmitted to the gears. On the other hand, increase 
in the moment of inertia of the rotor of the driven 
machine reduces cyclic irregularity, but increases 
torque fluctuation on the gears. 

If the driven shaft runs at k times the speed 
of the crank shaft, the kinetic energy of the driven 
rotor at any instant is k? times that of an equal rotor 
running at crank shaft speed. The effective moment 
of inertia I, is, therefore, k? times the actual moment 
of inertia of the driven rotor. 

These remarks assume that the torsional stiffness 
of the shafts in the system is so high that the connec- 
tion between engine and driven machine may be 
considered quite rigid. If, on the other hand, the 
natural frequency for torsional vibration is of the 
same order as the frequency of a harmonic component 
of the fluctuating torque exerted by the engine, torque 
fluctuation on the gears may become very severe. 
In the resonance condition, when the frequency of 
the applied torque coincides with the natural 
frequency, serious torsional vibration occurs and 
dangerously high stresses may be produced. 

If the fluctuating torque has a component of the 
form P sin 2% pt, where P and p are constants, 
and ¢ represents time, the corresponding torque 
between fiy-wheel and driven machine is given by 


, Is ( ; ) P sin 2x pt, where n=natural 
itI, \l—(p/n)? 
frequency of torsional vibration of the system. 

It may be noted that this expression becomes of 
opposite sign to P sin 2x pt if p is greater than n, 
and that its numerical value becomes very small 
if (p/n)? is large. Consequently, the torque fluctuation 
produced at the gears by any periodic torque applied 
by the engine and represented by an expression of 
the form P sin 2xpt (a harmonic function of the 
time) may be reduced to any desired extent by 
making n a sufficiently small fraction of p. 

It may be shown that any fluctuating torque of 
frequency p, may be resolved into harmonic com- 
ponents whose frequencies are integral multiples of 
Py. Therefore, if n is smaller than ,, it is smaller 
than the frequency of every harmonic component 
of the fluctuating torque, and, consequently, every 
harmonic component of the torque on the gear side 





of the engine fly-wheel is of smaller amplitude than 
the harmonic of the same frequency in the torque 
produced by the engine. 

To make the natural frequency of the drive specially 
low, it is necessary to introduce torsional flexibility 
in the form of a spring coupling or a long, highly 
stressed. shaft. The random application of such 
flexible connections is, however, worse than useless. 
The essential point is that the natural frequency 
of the modified drive must not be higher than 1/ ,/2 
times the frequency of the applied torque impulses ; in 
other words, the special coupling or shaft must 
have a certain minimum degree of flexibility. If 
this condition is not observed, the torque fluctuation 
on the gears is likely to be greater than would apply 
in a torsionally rigid drive. 

For example, a four-cylinder, four-stroke internal 
combustion engine running at 500 r.p.m. gives 1000 
major torque impulses per minute. If this engine 
drives a machine through gearing, the natural 
frequency of a normally designed drive may be, say, 
4000 vibrations per minute. The introduction of 
flexible elements of gradually increasing degrees of 
flexibility will reduce the natural frequency, and 
will increase the torque fluctuation on the gears 
until, at a natural frequency of 1000 vibrations per 
minute, the resonance condition is reached. In 
this condition, exceedingly high vibratory stresses 
occur, together with hammering of the teeth, and 
continuous running would be impossible. Still 
greater degrees of flexibility lead away from the 
resonance condition until, at a natural frequency 
of 707 vibrations per minute, the torque fluctuation 
on the gears, due to the harmonic whose frequency 
is 1000 v.p.m., is approximately equal to that which 
occurs in the original system, thus : 


] 
1000 +-- 4000 1-067 
. 1— (p/n)? wi 
p — 1000 n-~ 707 mL ee 1-000 
1-—(p n)? 


The negative sign has no significance so far as the 
amplitude of the vibratory torques is concerned. 

If the flexibility of the system were increased so 
as to make the natural frequency, say, 500 v.p.m., 
we should have : 


- at = OSES. 
l (p n)* 
This shows that the torque fluctuation would be 
reduced to less than one-third of its original amount, 
: l ; 
value of = for 
1—(p/n)* 


1000 v.p.m. is numerically 


since the harmonies of 


higher frequency than 
less than 0-333. 

In conclusion, it may be emphasised that a thorough 
investigation of the tooth loading conditions in a 
geared drive containing reciprocating machinery 
requires a crank effort diagram and a knowledge 
of the moments of inertia of all the moving parts, 
and of the dimensions of all the shafts. Torsional 
flexibility below a certain amount actually increases 
torque fluctuation ; beyond that amount its influence 
is effective in diminishing periodic peak torques 
and increasing periodic minimum torques. To 
avoid tooth separation, the amplitude of the fluctuat- 
ing torque on the gears must be less than the mean 
torque which they transmit. 








A Visit to the Works of Laurence 
Scott and Electromotors, Ltd. 


ALTHOUGH general conditions in the _ electrical 
industry may leave a lot to be desired, visits to elec- 
trical works frequently indicate that some firms are doing 
pretty well. A recent tour of the Norwich works of 
Laurence Scott and Electromotors, Ltd., for example, 
brought to light many interesting jobs, and demonstrated 
that the firm is keeping well apace with present-day re- 
quirements. Motors for use in power stations and indus- 
trial works were well in evidence, especially “‘ Emcol ” 
motors for service in places in which total enclosure is 
essential. For the new power station at Tir John North, 
of the Swansea Corporation, the firm is building ten of 
these machines, ranging from 58-340 horse-power at 
1450 r.p.m. for operating feed pumps and sixteen with 
capacities from 40-400 horse-power for driving fans and 
pulverised fuel plant. The 400 horse-power motors are 
claimed to be the largest of the kind built in this country. 
All the pump motors are fitted with forced lubrication, 
and have an auxiliary motor for blowing air around the 
Emcol tubes, thus avoiding the noise of a large high-speed 
fan as usually fitted. 

The illustration, Fig. 1, shows one of the Swansea motors 
for driving an induced draught fan. It is a two-speed, 
squirrel-cage machine, capable of developing 360-140 
horse-power when running at 580-412 r.p.m.; whilst 
Fig. 2 shows an “ Emcol”’ stator. The machines are 
constructed under the Scott Mossay patents, the stator 
being built up from inside by a process which ensures a 
true bore and even air gap. Steel bars, to be seen in 
Fig. 3, are welded on both sides direct on to the stator 
punchings, and tube packs, made of flat steel tubes, are 
riveted into steel end plates, which are welded to the stator 
frame, forming a gas, water, and dust-tight enclosure. 
Two cast aluminium fans are keyed to the shaft, one inside 
and one outside the machine. The former drives the 
internal air through the flat steel tubes welded on the 
periphery of the stator, while the external fan drives 
cooling air over and between the tubes in the opposite 
direction, thus ensuring the most efficient transference of 





The rotor punchings 
are assembled in a similar way to those of the stator and 
the core is driven on from four to six wide steel keys, 
pressed between the shaft and keyways punched in the 


heat from the inside to the outside. 


rotor plates. On large machines above 200 horse-power 
there may be as many as twenty-four keys. In the case 
of the smallest machines, the keys are welded direct to the 
shaft, while on large and medium-sized motors they are 
welded to a steel spider. Squirrel-cage rotor bars are let 
into slots milled in the rings, aud are brazed, while slip- 
ring rotors are wound on the * pull through ” principle, 
which greatly reduces the number of joints. 

Laurence Scott and Electromotors, Ltd., have long 
manufactured steel-frame motors and alternators, and 
their special method of construction already briefly men- 
tioned is claimed to offer substantial advantages. Realis- 
ing that a true stator bore and an even air gap are the 
foundations of a well-designed machine (since it is on the 
nature of the gap that the forces which tend to deform the 














Fic. 1 360 H.P. ““EmMCOL"' MOTOR 


frame 
process of 
from the 


depends), the firm decided to reverse the usual 
manufacture, and to build up the stator 
bore outwards. By assembling the stator 
plates on an expanding mandril or jig, a perfectly 
circular core is obtained. The stator plates are then 
pressed, under high pressure, between two or more thick 
steel end plates, with rectangular holes, through which 
transverse bars of large rectangular section are inserted and 
electrically welded, both to the outside of the stator and 
to the end plates, the stator plates, end plates, and trans- 
verse bars then being welded into a solid and complete 
frame. Great strength and rigidity are claimed to be 
secured by this method of construction, which forms the 
subject of the Scott-Mossay patents. The spigot for the 
end bracket is turned on the inside face of the transverse 
bars, and as this is done from the shaft of the expanding 
mandrel, the spigot is exactly concentric with the stator 
bore. On large machines, however, the spigot is turned on 
the end plate itself. 

The rotors are built on the same principle, the plates 
being built on an expanding mandrel and pressed bet ween 

















FiG. 2—STATOR FOR 360 H.P. MOTOR 


two welded steel rings into a pack. Before the pressure is 
released, small pack bars are welded to the end rings, thus 
forming the rotor plates into a solid pack. The spider is 
composed of two thick steel plates cut by a frame cutter 
in the form of a star and welded on to a solid steel boss 
bored to receive the shaft. Transverse gummets are fixed 
between the star-shaped end plates, and are welded both 
to these plates and to the boss. At each point of the star 
there is a keyway, and between each of these and similar 
keyways on the inside of the rotor plates transverse steel 
bars are driven in and welded, both to the end rings and 
the spider, and the core is thus supported at a number of 
equidistant points. In every case the shaft is ground to 
fit the spider, and is driven in under hydraulic pressure. 

Apart from the Swansea plant, many motors are 
being built, or have recently been built, for other 
power stations, including Brighton, Barking, Hackney, 
Greenwich, and Brimsdown, practically all these 
machines being of the Emcol type. Nearly all the 
D.C. auxiliary machinery in the various pumping stations 
of the Iraq Oil Company is of the firm’s manufacture. 
Altogether, there are seventy-six machines, varying 
between 75 and 40 horse-power. All of them are special 
pipe-ventilated motors, suitable for taking Vokes filters, 
in order that the sand and grit present in the air of the 
desert may not damage the machines. 
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Flame and explosion-proof motors for mining work are 
covered by Buxton certificates, and in the mining field 
the firm is also experiencing good business. Other demands 
are being met in connection with quarrying, paper-making, 
water and sewage schemes, and ship work. Despite the 
bad conditions in the latter industry, orders for seventy- 
two winches have been booked since the beginning of the 
year. Although many engineers may associate the firm’s 
switchgear department mainly with control gear, it is also 
devoted to standard switchgear in addition to special 
equipments on which the firm has long specialised. A 
steady stream of face plate, drum, and cam starters, 
contactor starters, and controllers of the standard indus- 
trial pattern is practically always passing through the 














Fic. 3 -“EMCOL”"’ STATOR 


shops. An interesting equipment is the lift control gear 
for the Farnborough wind tunnel; its function being to 
guide the aeroplane lifting platform to definite specified 
positions within ¥ in. 

The. Burke-Scott electric welder (Fig. 4), used in the 
Norwich factory and also marketed by the firm, is capable 
of producing an easy starting and non-spluttering arc, 
when working with coated or bare electrodes. It has been 
designed to meet the conditions created by the increased 
use of “ shielded arc electrodes,” and is capable of a wide 
voltage range, as well as the usual current range. As the 
variations of current and voltage which accompany the 
variations in the length of the are produced by the 
operator’s manipulations have a decided influence on the 
quality of the work, precise and definite values have been 
found to be necessary to secure the best results. With the 
shortening of the are, the generator gives a slightly 
increased current, and a corresponding decrease of current 














FiG. 4--BURKE-SCOTT WELDER 


when the are is lengthened, these variations being accom- 
panied by an inverse variation in the voltage. An external 
reactance is combined with the internal reaction of the 
generator, and the degree of this can be predetermined. 
The welding current can be adjusted in fine increments. 
A simple lever operating the brush gear gives the desired 
current range, while a shunt regulator serves for the fine 
adjustments. Irrespective of the current setting, the 
machine gives the full arc-striking voltage, and as the 
shunt regulator may be portable, the operator can make 
current adjustments without leaving his work. There are 
no exciter, diverters, or elaborate and costly switchgear. 
The generator is an enclosed ventilated machine, and when 
an A.C. supply is available, the squirrel-cage rotor of the 
motor and generator armature are mounted on the same 
shaft, but in the case of a D.C. supply, the motor is a 
ae unit, and it drives the generator through a flexible 
coupling. 








RecENTLY Mr. Todd asked the Minister of Transport 
whether he was satisfied that the pledge given by the 
Government on September 26th, 1929, to the representa- 
tives of the Chelsea Borough Council with reference to 
the emission of sulphur fumes from the Battersea power 
station had been fulfilled, and if he would make a state- 
ment as to the question of emission of smoke and fumes 
from the power station. Mr. Stanley said that the pledge 
referred to still held, and the remaining sections of the 
new Battersea power station would not be sanctioned 
unless the gas-washing plant already installed was working 
efficiently. The position was that while there was 
no reason to be dissatisfied with the results so far 
obtained, the station had not yet been in commercial 
operation sufficiently long for a final conclusion to be 
reached. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
LOCOMOTIVE TRIALS. 

Srr,---One hesitates to suggest anything that might 
cause unprofitable expense to our railways at the present 
time, but L venture to think that a locomotive exchange 
between the London, Midland and Scottish and the 
Southern Railway companies, of a standard compound 
and a ‘ School,” would prove usefully instructive, and 
would certainly be extremely interesting. The compound 
is, of course, the smaller machine, but it performs so 
capably on its own line that it should have no difficulty 
in dealing with anything that the “‘ Schools ” are asked 
to do. 

It may be said that the L.M.S. compound is not a 
modern design, and under Mr. Stanier’s regime it is likely 
that no more will be built, but I think it will be agreed 
that it occupies a unique place amongst British locomo- 
tives, and has been outstandingly successful, so that it 
would be well worth while comparing its performance with 
the last word in 4—4-0 design in this country. 

C. M. Kerner. 

Bexhill-on-Sea, May 12th. 








The German Motor Car Industry. 


AFTER a gradual diminution in the numerical production 
of motor cars and commercial vehicles in Germany since 
the end of 1929, a reaction occurred in 1933, when a fresh 
upward movement took place, and many thousands of 
men were added to the small army which was already 
occupied in the industry. The improvement continued 
in the first three months of the present year. On the other 
hand, the value of the passenger cars and other motor 
vehicles which were imported last year declined as com- 
pared with 1932; but the exports remained almost on 
the same level in the two years. 

The production value of the motor vehicle industry, 
according to the Frankfurter Zeitung, reached the record 
level of 1089 million marks in 1928, but declined to 994 
millions in 1929, 676 millions in 1930, 475 millions in 1931, 
and 296 millions in 1932. It is estimated that the 
total value for 1933 was 438 millions, although another 
source puts the value at 590 millions, including spare parts 
and accessories. The statistics issued by the Reich 
Statistical Board, which are quoted by the same news- 
paper, show that the production of motor vehicles was 
as follows in the years mentioned :— 

Numerical Production of Cars. 


1932. 
42,193 
8,082 
142 
35,464 
9,961 


1931. 1933. 


62,529 
14,696 
338 
51,148 
8,338 


1930. 
77,257 
17,714 

946 
98,574 


5,778 


92,610 
12,104 

818 
38,754 
12,692 


Passenger cars 
Commercial vehicles 
Omnibuses 

Motor cycles .. 
Tricars 


As far as concerns the total turnover, as represented by 
the number of new registrations, the returns of the 
Statistical Board show that the sales of passenger cars 
last year were more than twice those in 1932, and the 
number approximately reached the above-quoted level of 
actual production. The number of new delivery vans 
and other commercial vehicles licensed was 44 per cent. 
larger than in 1932, and slightly exceeded the actual pro- 
duction in 1933, and that of motor omnibuses was almost 
five times the number disposed of in 1932, but slightly less 
than the number constructed. 

The improvement in the trade in passenger cars last 
year is ascribed for a large part to the exemption from 
taxation which was granted in April of all new cars turned 
out by the works. In the increase in the production of 
this class small cars occupied the first place, but the 
output of the heavier cars remained on the level of that of 
the previous year. The output of delivery vans and 
motor lorries also increased, and those of over 2 tons tare 
weight were more than doubled in number. 

The revival last year applied for the predominating part 
to the inland market, as export business only incre in 
the case of passenger cars and motor omnibuses. The 
export share of passenger cars was 11 per cent. of the 
production as against 17 per cent. in 1932, that of delivery 
vans and lorries was 14 per cent., as compared with 21 per 
cent., and that of taxable cycles (light cycles are tax free) 
was 4 per cent., as contrasted with 10 per cent. in 1932. 
Most of the exports of passenger cars and motor vehicles 
were composed of light vehicles. The import and export 
trade is represented in the following figures for the past 
two years :— 

Foreign Trade in Millions of Marks. 


Imports. Exports. 


| 1933. | 1932. | 1933. 1932. 


— aoe Pewee ————_ 


Passenger cars erage eer 

Commercial vehicles and motor 
omnibuses .. .. .. 

Motor cycles and tricars 


+85 |19-85 18-56 
-62 | 7-96 
-72 | 0-98 
nite Chtcteat 
Total “19 |28-79 


It will be seen that the surplus of exports over imports 
amounted to 21-92 million marks last year, as compared 
with 21-52 millions in 1932. 

The sale prices of cars last year were much depressed, 
and the list prices were variously reduced. But with the 
improved degree of activity an attempt has been made to 
consolidate the market conditions for passenger cars by 
the introduction at the opening of 1934 of binding prices 
for both makers and dealers. On.this basis the gross list 
prices have to be maintained, and the question of the 
acceptance of old cars in part payment has been regulated 
according to definite valuation rules. 





May 


18, 1934 





The progress last year has been accentuated in the 
first three months of 1934. The imports, on the one hand, 
of cars and parts thereof have increased in number, but 
decreased in value ; while, on the other hand, the exports 
have also expanded in numbers, weight, and values. 








SIXTY YEARS AGO. 


Iv is perhaps a little difficult to realise, but it is, never 
theless, true, that the development of grinding as a work 
shop process for the removal of metal or for the precision, 
formation of metallic parts originated, properly speaking, 
less than sixty years ago. Its advent awaited the coming 
of the large hydro-electric generator, giving a cheap and 
abundant supply of energy for the electric furnaces re 
quired in the production of artificial abrasives. Th. 
development of grinding could not have reached its present 
high stage if we had been forced to confine ourselves to 
emery, corundum, and other natural abrasives. Never 
theless, it was with such natural abrasives that engineers 
first began to work, and, in spite of the limitations whic}, 
their use entailed, results were obtained which at the tim: 
were considered very wonderful. In our issue of May 15th, 
1874, we summarised a paper read by Mr. A. Pye Smit}, 
before the Iron and Steel Institute, in which the use of 
solid emery wheels for shaping and finishing metal was 
laid before a highly interested audience. Wooden wheel; 
with a leather rim charged with emery had long been 
used in Sheffield, and elsewhere for polishing purposes. 
The first step forward from the polishing to the cutting 
stage was taken when attempts were made to produc 
solid wheels of emery cemented with shellac or pitch 
The results obtained were not satisfactory, the heat gene 
rated distorting the form of the wheels. Mr. Smith 
described a new type of solid emery wheel in which th: 
abrasive material was cemented with silicate of soda—-water 
glass—in the same manner as sand had been cemented by 
Ransome in the production of artificial stone. Besseme: 
was chairman of Ransome’s Stone Company at the time, 
and the new emery wheels were accordingly designated 
by his name. Mr. Smith exhibited and described certain 
patented ** Climax *’ machines, designed to utilise the new 
grinding wheels, and as a convincing demonstration of 
their worth showed how easy it was with their aid to make 
chisels and other tools by grinding old files without resort 
to heating. Collecting the debris or swarf, he applied a 
magnet to it and showed that it consisted of iron to the 
extent of 92} per cent. The amount of metal which the 
wheel could remove in a given time was compared with 
the amount which could be removed with a file in the same 
time. On chilled cast iron the emery wheel was infinitely 
superior, for a file would not touch it at all. On softer cast 
iron the wheel ground off 1 cubie inch per minute, or fifty 
times as much as a file would remove. On wrought iron 
the wheel did the same work as the file in one twenty-fifth 
of the time. The superiority of the wheel was, however, 
most marked in the case of hard yellow brass, as much as 
162 times the amount of metal being removed by the 
wheel. It will be noted that attention was concentrated 
on the emery wheel as a means of removing metal, and 
not on its use for the production of a precision surface. 
It was, in fact, definitely stated that abrasive machines 
would never supersede such cutting tools as the lathe or 
planer, but they would, it was asserted, form useful 
adjuncts to those machines for cleaning up large flat 
surfaces which did not need to be absolutely true. . . . The 
evolution of grinding had begun, but no one apparently 
foresaw its development into a process of high precision. 








THE WELLINGTON DAM. 


ConstTRuUCcTION has been completed of a dam across 
the Collie River, having a catchment of 1000 square miles, 
to conserve water for the irrigation of an area of approxi- 
mately 34,000 acres in the South-Western portion of 
Western Australia. 

Known as the Wellington Dam, the structure is situated 
20 miles below the town of Collie, and supplies the water 
to a low diversion weir 7 miles lower down the stream, 
whence, through a network of channels approximately 
200 miles in length, it is distributed over the coastal 
plain lying between the towns of Benger and Dardanup. 
The construction of the dam was begun in December, 
1931, and completed in December, 1933. The dam, which 
is built of concrete, is of the gravity overflow type. Pro- 
vision is made for the discharge of the flood waters over 
the whole of the crest, a length of 734ft. At its highest 
point the wall rises 68ft. above the stream bed. The 
capacity of the reservoir when the water is level with 
the crest is 7500 million gallons, but this quantity may be 
increased to 8800 million gallons by erecting shutters 
on the top of the wall, provision for which has been made 
in the design. 

The foundations were taken an average of 7ft. to 8ft. 
deep into the solid rock, in addition to which a cut-off 
trench was excavated near the upstream face to prevent 
the seepage of water under the wall. The wall is provided 
with a complete internal drainage system so that no 
seepage takes place on the downstream face, thus eliminat- 
ing a source of potential weakness and disfiguration. The 
outlet of the water is controlled by one 36in. and two 2lin. 
diameter valves placed in the stream bed through the wall. 

The concrete, which was composed of cement manufac- 
tured at Riverdale, W.A., and sand and stone quarried 
on the site, was placed in position by means of chutes 
suspended from cables which were passed over steel towers 
and anchored in the hillside on either side of the valley. 
There were two such towers, one 130ft. high, and the other 
175ft. high, and their installation was amply justified 
by the saving in the cost of concrete placed in the wall. 
The construction of channels in the irrigation area for 
the purpose of conveying the water to the settlers is 
proceeding, and it is anticipated that the whole scheme, 
which includes a complete system of drainage channels, 
will be complete by June of this year. Already irrigation 
has been carried out successfully in a portion of the area, 
and favourable results have been achieved. 
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Railway and Road Matters. 


Lv is officially announced that Mr. C. R. Irving, assistant 
to the district engineer, Bangor, L.M. and 8S. Railway, 
has been appointed district engineer, Abergavenny. This, 
we suggest, implies the retirement, on reaching the age 
limit, of Mr. A. 'T. G. Posnett, the present district engineer 
it Abergavenny. 

‘THE men employed on the railways of Northern Ireland 
have accepted a reduction of 10 per cent. in their earnings, 
based on the rates of pay each man was receiving on 
May Ist, 1931, such reductions not, however, to take the 
servants on Group I railways below 40s. per week and 
those on Group ITI lines below 30s. Those whose wages are 
below 40s. on Group I roads and 36s. on Group III are to 
have a deduction of 74 per cent. The agreement is to run 
until May Ist, 1935. 

THe London and North-Eastern Company had 
¢2,471,566 invested in passenger road services at the end 
of 1933. The return on the money invested in that 
business was 6-72 per cent. in 1932 and 6-87 per cent. in 
1933. The provision of those services has enabled the 
company to make large savings of expenditure by the 
closing of branch lines, either wholly or for passenger 
traffic. It has also allowed the company’s own omnibuses, 
which were operated at a loss, to be withdrawn. Those 
savings amounted to no less than £90,175 in the course of 
the year. 

THE recent death of Lord Tredegar gives us an oppor- 
tunity to mention a point in railway history with which 
the name of Tredegar is associated. In the year 1802, by 
$2 Geo. III, c. 120, four railways, in association 
with canal interests, were sanctioned. One of these rail- 
ways was to be built by Sir Charles Morgan—afterwards 
the first Lord Tredegar—in connection with another 
railway to be constructed by the Monmouthshire Canal 
Compeny from Nine Mile Point, across Tredegar Park. 
It was one mile in length and was, and probably still is, 
known as the Tredegar Park Mile. 


Tuer Sheffield and South Yorkshire Navigation Com- 
pany proposes to seek powers to close a part of the Dearne 
and Dove Canal, which waterway was sanctioned in 1793. 
The reason for such a step is that three seams of coal have 
been worked out under detached lengths of the canal, 
causing a subsidence of about 10ft. The company has 
been put to great expense to maintain the original depth 
of water throughout and the level has reached a point 
at which it is impracticable to maintain a navigable 
waterway throughout in safety. We would add that, 
without powers to close the waterway, or part thereof, the 
canal company would be liable for action for not providing 
reasonable facilities. 


3RITISH railway companies use about 230,000 tons of 
steel a year for bridges, steel sleepers, fish-plates, axles, 
tires, cranes, and other equipment. That is in addition 
to 210,000 tons for rails. In ironwork of various kinds 
296,000 tons are absorbed. The coal consumed is 14,000,000 
tons, besides which there are 17,000,000 cubic feet of 
timber, 21,000,000 bricks, and 9000 tons of paint and 
varnish. In the renewal of the track there are, additionally 
to the 210,000 tons of rail, more than 4,000,000 wooden 
sleepers and nearly 2,000,000 cubic yards of ballast. In 
the making of uniforms 3,800,000 yards of cloth are used, 
whilst the consumption of oil for illumination and lubri- 
cation is estimated at 62,000 tons. It would seem as 
though the railways could claim to be Britain’s best 
customer. 

Untiz forty years ago the Midland Company had to 
convey those passengers, from Leicester, Nottingham, 
Derby, &c., who wished to visit the seaside resorts in 
Norfolk, through Peterborough, at which point the 
direction of the train had to be reversed and then travel 
over a line that was jointly owned with the Great Northern 
Company. In 1889 the Midland Company obtained powers 
to build a line from Saxby, on the Leicester and Peter- 
borough branch, to Bourn. The latter station is the 
terminus of the Bourn and Sutton Bridge section of the 
Midland and Great Northern Joint Line and the new line, 
together with the length to Sutton Bridge, made an 
almost dead straight line of 43} miles, as compared with 
624 miles from Saxby to Sutton Bridge, vid Peterborough. 
Che new line was opened on May Ist, 1894. 


In the chapter devoted to finance in the Indian Railway 
Board’s report for 1932-33 it is remarked that the 
universal trade depression continued to be felt with greater 
intensity in India during the year, resulting in a decline 
of exports of 25 crores rupees, or 15 per cent., as compared 
with 1931-32; a crore is 100 lakhs and a lakh is 100,000 
rupees. The imports, however, showed an improvement 
of 7 crores, or 5 per cent. The decline in export traffic 
was one of the main factors contributing to the decline in 
railway earnings as compared with 1931-32—a year none 
too prosperous. The outstanding feature on the export 
side was a further slump in the raw cotton trade, due to 
comparatively high prices of the Indian staples. Dis- 
patches of raw cotton fell from 2,369,000 bales, valued at 
23 crores rupees, to 2,063,000 bales, valued at 20 crores 
rupees. Cotton manufactures, including twist and yarn, 
were valued at 3 crores rupees, a decline of 1} crores 
rupees. 

THE coroner’s jury which inquired into the circum- 
stances that led to a man being knocked down and killed 
by a light engine at a public road level crossing over the 
railway at a station near Fleetwood was concerned over 
the control by the signalman of the wicket gates. The 
jurymen’s recommendation that the wicket gates should 
be locked two minutes before the train arrived would, we 
maintain, lead to great public inconvenience. What is, 
and has been for years, the practice is to control the 
wickets by separate levers—one for the up side gate and 
one for the down side, and it is left to the signalman’s 
judgment as to when the control should be applied. 
There can be no uniform action. If an up train is in, or is 
about to enter, the station the up side wicket should be 
free for passengers to get to the train, as that can be done 
without crossing the railway ; the signalman must, how- 
ever, hold the gate against anyone wanting to proceed over 


Notes and Memoranda. 


Wuat is said to be the largest single-spanned, rigid- 
framed concrete railway bridge in the world has been com- 
pleted for the Canadian National Railways, and carries 
the company’s main line over the Montreal—-Ottawa high- 
way near Vaudreuil, Quebec. The arch of the bridge is 
nearly flat, and gives a single-span clearance of 72ft. 6}in. 
over the roadway. The rails are permanently fastened to 
oak strips let into a concrete decking. 


THE best way to lag flanges, according to “‘ W. E. W.” 
in Cheap Steam, is to lag the pipework up to the flange on 
either side, a thin metal case being e to fit over the 
flange, and filled with lagging material. This case fixed 
oyer the flange has the advantage of being readily remov- 
able when inspection is necessary. Where the escape of 
steam or condensed water is likely, it is advisable to use 
such a lagging as glass silk, which will be but little affected 
by moisture and will not cause corrosion. 


A new form of refrigerant is being manufactured com- 
mercially in America in the form of frozen brine. The 
brine contains 23 per cent. by weight of salt and has a 
melting point of minus 6 deg. Fah. In the process of 
manufacture a metal cylinder with calcium chloride brine 
at —30 deg. Fah. on the inside rotates slowly in the 
sodium chloride brine to be frozen. Heat is rapidly 
extracted through the thin wall of the cylinder. As the 
ice forms in thin sheets it is peeled off and dropped into 
storage bins. 


In order to test the effectiveness in damping out vibra- 
tions of the rubber mountings used by the General Electric 
Company, of America, on its latest appliance motors, 
three pools of mercury were used. Two of the pools 
were fastened to the motor itself and showed its inherent 
vibration, but the third, fastened to the board on which the 
motor was mounted, showed that none of the vibration 
was transmitted by the rubber mounting by the absence 
of standing waves on the pool. This method of showing 
visually the suppression of vibrations involved was 
chosen because the measured amplitude of the vibrations 
was small and the surface of mercury is extremely sensitive 
to disturbances. 


Tue design of roof gutters, heretofore, has been solely 
a matter of judgment based on experience, and in order 
to provide amore rational method, an experimental study 
of the .basic problem of roof gutters was undertaken 
by the U.S. Bureau of Standards. A report has been 
issued on the tests made on rectangular and semi-circular 
gutters of various lengths and widths, both level and 
sloping, and on one gutter of irregular cross section. 
Level gutters only are discussed in the report. Empirical 
formule are given for determining capacity of level 
rectangular and semi-circular gutters, and graphs for 
rapid solution are presented. An approxmate method 
for gutters of irregular cross section, based on the tests 
of one such: gutter, is also.given. Theoretical formule 
for level gutters or channels of rectangular, triangular, 
trapezoidal, and semi-circular eross sections are derived. 


EXPERIMENTS have been carried out to study the effect 
of mould moisture content on the mechanical properties 
of a high phosphorus iron of the type used for light 
castings. Plates approximately 0-3in. and. 0-6in. thick, 
and bars 0-8in. in diameter, were cast at a temperature 





of 1350 deg. Cent. in moulds, the moisture contents 
of which varied from 0 to 8-3 per cent. It was found by 
Mr. A. Vath that the transverse strength and Brinell 
hardness increased with increasing moisture content of 
the mould. The deflection was lowered, and this is said 
to be due to embrittlement of the iron by the coarser 
form of the phosphide eutectic when rapidly cooled. 
Although an increase in Brinell hardness was recorded, 
it was relatively slight, and the production of hard spots 
was not intensified by the higher moisture contents used. 
The production of ferrite fine graphite structure and its 
influence on the Brinell hardness is also discussed. 


THE respective merits of roads and railways for colonial 
development were recently diseussed by Mr. J. W. Spiller, 
in a paper presented at the Institution of Civil Engineers. 
He stated that recent railway extensions in British Posses- 
sions in Tropical Africa have varied in cost, from £3200 
to £7047 per mile. Earth roads can be built for £150 to 
£300 per mile, and metalled roads for £400 to £800 per 
mile, while bituminous-surfaced roads cost at least £1000 
per mile. Where the traffic is light, the average annual 
cost.of maintaining earth roads is not more than from £20 
to £40 per mile; but although earth roads can be con- 
structed and maintained at small cost, they are difficult 
to keep in good condition in all weathers, and ‘their traffic 
capacity is low. Yet it was concluded that, while railways 
cost at least ten times as much to construct as roads, their 
operating costs are only one-third of those of road trans- 
port, and a rail service is more economical than a road 
service if the amount of traffic to be transported is sufficient 
to make the saving on operating expenses justify the cost of 
constructing and equipping a railway. 

In the British Cast Iron Research Association’s Research 
Report No. 73, issued in May, 1930, the. Association 
published full details of methods of testing for foundry 
moulding sands for both research and .foundry control 
purposes, which had been adopted in the investigations 
carried out on this subject by the Association over a 
period of five years. In view of the desirability of the 
widest possible adoption of the methods of testing found 
most suitable for general use, the Report :was made 
generally available to those interested. The edition was 
exhausted, and a recent re-issue has provided an oppor- 
tunity for incorporating various additions and modifica- 
tions. In particular, the recommended strength test is 
now carried out only under compression, while provision 
has been made for both strength and permeability tests 
to be carried out on the same test piece. In view of the 
number of foundries not furnished with gas supply, the 
permeability apparatus has been modified to permit the 
use of air. Sections have been included on the use of the 
standard test piece of the American Foundrymen’s Associa- 
tion for strength and permeability tests. By providing a 
suitable core box this can now be tested in the standard 





the crossing. For that and other obvious reasons the 
wicket control levers are not interlocked with the signals. 





B.C.I.R.A. apparatus for both strength and permeability. 





Miscellanea. 


THE consumption of tin during 1933 amounted to 
127,400 tons, as compared with 99,986 tons during 1932. 

SALVAGE operations in Lough Swilly to retrieve the 
remainder of the ‘‘ Laurentic’s’’ gold bars have been 
re-commenced by the salvage steamer ‘“‘ Attendant.” 


A FACTORY is to be put up at Njamadoma in Northern 
Russia for the direct production of gum Arabic from the 
local woods. A process for this purpose has been evolved 
by Professor Tschenoskow, of the Technical Institute of 
Archangel. 

THE new fish dock at Grimsby, which has taken prac- 
tically four years to construct, is nearing completion and 
will be opened, it is expected, in September. The existing 
dock space will be increased by some 37 acres and the work 
has cost £1,500,000. 

AccorDING to the City Waterworks Engineer of Ottawa, 
Ont., it will be the end of summer before all water main 
leaks in that city, due to the excessively cold winter, have 
been found and stopped. The leaks that have been dis- 
covered and others still un-found have increased the 
water consumption by 2,500,000 gallons daily. 


A NEw use for old motor car tires has been found by an 
American machine shop, where they are used for pro- 
tecting slings and cables and finished surfaces on heavy 
castings. They are also used as cushions to protect both 
castings and floor, when turning heavy pieces over. This 
very simple idea has saved many dollars in slings and 
cables and in protecting finished surfaces. 


Amone the shipyards on the North-East Coast which 
are at present closed it is reported that Vickers-Armstrong 
will open the naval yard at Walker to build the new cruiser. 
W. Doxford and Sons, Sunderland, will re-open to build’ 
a 9100-ton motor ship, and W. Gray and Co., West Hartle- 
pool, are to build two paddle steamers for the L.N.E.R. 
Company for the Hull and New Holland service. 


Tue Shawinigan Water and Power Company, one of the 
four largest power distributors in the world, on May 9th 
put into operation a new 160,000 horse-power hydro- 
electric plant at Rapide Blanc, Quebec. This is the first 
of a series of developments in Northern Quebec designed 
to yield eventually about 1,000,000 H.P. and has been 
completed more than @ year ahead of the original schedule. 


ConstrucTION work has been started on the new high- 
way between Munich, Bavaria, and Salzburg, Austria. 
As Salzburg lies exactly on the Bavarian-Austrian border, 
the road will be entirely within the state of Bavaria. 
Nearly the entire length of the road, some 122 kiloms., 
will be new construction. Final estimates of the costs 
have not yet been completed, but a credit of 50,000,000 
marks has already been granted by the German Federal 
Railways to the German Auto Highway Commission to 
carry on the work. 

AN unusual contract has been made by the Canadian 
National Railways to transport Mr. George Askew, a 
Vancouver shipbuilder, together with twelve of his work- 
men and a consignment of timber and ironmongery to a 
point on Great Bear Lake on the rim of the Arctic Circle. 
The journey will be made by train to Waterways, Alberta, 
and thence by river and lake to destination. On arrival, 
Mr. Askew is to make a base for the building of oil-engined 
river boats and barges to serve the new radium deposit 
industry in the Great Bear Lake region. 


BrcavsE of its higher coefficient of expansion, *‘ Ni- 
Resist ” (alloy cast iron containing about 14 per ceni. 
nickel, 6 per cent. copper, and 2 per cent. chromium) has 
been found to provide an important advantage for use as a 
solid internal chill in iron castings. When employed in 
this way the material quickly reaches the approximate 
temperature of the surrounding metal, before the latter 
solidifies. Since its expansion is about 50 per cent. greater 
than that of cast iron, the ‘“ Ni-Resist,”’ upon cooling. 
contracts away from the surrounding metal and may be 
easily removed even if the chill is not tapered. 


AMONG interesting features of equipment in the plant 
of the Oliver Iron and Steel Corporation, Pittsburgh. 
are a number of gas-fired forging furnaces designed by 
the company for selective heating and mechanical opera- 
tion. These furnaces are of the slot type, the slot being 
formed by two hollow cast iron blocks set in the front of 
the furnace. Cold water flows through these blocks. 
and only as much of the steel stock as it is desired to heat 
is allowed to protrude beyond into the furnace. That 
portion of the steel that should be kept cold for the 
gripper of the header lies directly between the two 
water-cooled blocks. 

Tue Official Returns rendered to the Electricity Com- 
missioners show that 1187 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of April, 1934, as compared with the 
revised figure of 953 million units in the corresponding 
month of 1933, representing an increase of 24-5 per cent. 
The number of working days in the month (i.e., exclucing 
Sundays and Bank Holidays) was twenty-four, as against 
twenty-three last year. During the first four months of 
1934 up to the end of April, the total amount of electricity 
generated by authorised undertakers was 5456 million 
units, as compared with the revised figure of 4605 million 
units for the corresponding period of 1933, representing 
an increase of nearly 18-5 per cent. 

On May 10th, the Duke of York paid his first visit to 
the new offices of the Industrial Welfare Society, of which 
he has been President since its inception in 1918. The 
Society is an association of about 1000 firms which find 
it advantageous to pool their information on matters of 
health, co-operation, accident prevention, canteens, and 
working conditions. This store of information is available 
to any employer in return for a nominal annual subscrip- 
tion. The Duke welcomed those who were present and 
said that members had been meeting at the old office for 
fourteen years, but that the Society had long since out- 
grown the accommodation there. He believed that with 
returning prosperity the organisation would soon outgrow 
even its spacious new home, for welfare work had now 
undoubtedly become an established branch of any pro- 





gressive enterprise. 
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THE FORTY HOUR WEEK. 


Frew, indeed, of all those who must work for 
their — would not be glad if their hours of 
toil could be reduced. Even the man who does 
not know what to do with his leisure desires more 
of it. Nearly all, be they clerks or kings, must, 
for some hours out of every day, serve others, 
and the wish to reduce those hours of service is 
common to the whole human race. Our sympathy 
with the trades unions in their endeavour to secure 
a national—even an international—forty hour 
week, is, therefore, spontaneous. It is such a 
natural desire that we believe the future will 
see it satisfied. Hours of work in all industries 
and occupations have in a hundred years fallen 
by a considerable amount, and there is no reason 
to suppose that their downward progress has 
ceased. If the progress of man does not diminish 
the curse that was laid upon him in Eden, it will 
be hard, indeed, to find justification for that 
progress. But there is a world of difference between 
what we should like and what we can have, and it is 
because the trades unions recognise that it is not 
sufficient merely to wish for a shorter week that they 
have attempted to show that reduction of hours 
without reduction of wages would be economically 
beneficial, first, by causing more employment, and 
secondly, by increasing the amount of money 
that could be spent by workpeople. They have 
failed to prove either of these claims, and their 
request is denied, not because the employers are 
out of sympathy with their aspirations, but 
because the reasoning of the unions is at fault. 

On other pages of this issue we reprint the speech 
which Sir Allan Smith delivered as the spokesman 
of the Engineering and Allied Employers’ National 
Federation to representatives of several trade 
unions on May 10th in reply to a statement made by 
the unions on February 15th. The union representa- 
tives were also provided with a “factual analysis,” 
made by the Federation, of the case they had 
presented. That analysis is rather long and 
detailed, and we need say little more, for the 
present, than that it is the substance from which 
the essence of Sir Allan Smith’s speech was drawn. 
We are, however, struck by the fact that frequently 
the Federation was able to convict the unions out 
of the mouths of their own speakers and repre- 








sentative newspaper. Thus, the unions’ chairman 
himself has said: ‘‘ Our claim...is not based 
on the claim that the forty-seven hour week 
is the chief cause of unemployment,” and “ we 
do not attribute more than part of the present 
difficulties of the industry to mechanisation and 
rationalisation’; whilst the New Statesman and 
Nation, which, as the Analysis euphemistically 
remarks, is not opposed to the interests of labour, 
has admitted that costs would rise if hours were 
reduced without a corresponding reduction of 
weekly wages, and that the British engineering 
industry would be hampered in competition with 
foreign producers. These admissions seem to 
cut away the whole foundation of the unions 
claims. For, in the first place, if the forty-seven 
hour week is not the chief cause of unemployment, 
and if, in the second, the reduction to forty hours 
would act adversely upon the engineering trade, 
then it would be mere folly to make the proposed 
change. We have in the past examined fairly 
closely the argument that shorter hours mean 
more employment, and have shown that unless 
we were prepared to sacrifice our competitive 
power the shorter week for the same pay might, 
in fact, decrease employment by compelling 
manufacturers to press mechanisation further 
and further. Those who still believe that the 
shorter the hours the more the employment 
fail to take into account the fact that in the past 
increased mechanisation has always run con- 
currently with the shortening of hours. In other 
words, when labour costs rise—as when hours are 
shortened for no less pay—mechanisation increases. 
It tarried here whilst labour costs were low, but it 
hurried in America where labour was costly. If, now, 
labour is made more costly here, mechanisation 
will be increased in order to diminish the percentage 
that labour costs bear in the price per piece. 
If, to turn’to another aspect, we imagine that 
mechanisation is arrested so that with shortened 
hours a greater number of hands must be employed, 
then, for the same wages, increased cost of the 
products is inevitable. demand must certainly 
fall, particularly in open markets, and unemploy- 
ment will be augmented. Pleased as we should 
be to see the hours shortened and the wages in the 
engineering trades increased, we must say candidly 
that we see no escape from this line of argument. 
Furthermore, despite occasional appearances to 


| the contrary, there remains little doubt that the 


total amount of employment in any industrial 
country rises as mechanisation rises. Examples 
to the contrary are, we suggest, based on the dis- 
placement of labour, and not on permanent 
unemployment. 

Sir Allan Smith remarked that “‘ only an increase 
in the order book can materially affect unemploy- 
ment, and only an attractive selling price can 
induce sufficient orders.” To those assertions it 
is impossible to take exception. Sir Allan was also 
careful to point out that the interests of employers 
and employed are identical—what both need 
is the bigger order book. That must come 
before any other consideration, for, until there 
is enough work to fill forty-seven hours a week, it is 
idle to talk about a statutory reduction, the reduc- 
tion being already in undesired existence. In other 
words, prosperity must return before a slackening 
of effort—by which we mean the shorter week— 
can be considered. If the cure of unemployment 
is the aim which the trades unions have sincerely 
in view, we suggest that there is more likelihood 
of attaining it by a return to the fifty-four hours 
week at the present pay than the general adoption 
of the shorter week. To make labour dearer, as 
the unions admit the forty hour week would do, 
seems to be a step in the wrong direction. It could 
be tolerated, but only if the employers adopted 
more and more machines to replace labour. And 
that, according to one school of thought, they 
should be prohibited from doing. 


The Paris Fair. 


COMPARED with the similar gathering a year ago, 
the aspect of the Paris Fair which opened last week 
conveys a fairly clear idea of the changes that have 
taken place in French industrial conditions in the 
meantime. Features of the exhibits are a modernis- 
ing of French mechanical productions and a 
revived German effort to secure the French market. 
These factors bring into relief the difficulties 
that will have to be overcome before there can be 
any normal development of international trade. 
Last year the mechanical exhibits at the Fair fell 
to a very low ebb, for the French machine tool 
makers abstained from participating in what is 
the only machinery exhibition of the year, and the 
foreign exhibits were very few indeed. The French 





industry was grappling with the seid of mains 
itself from disaster by attempting to bring its 
productions up to a level with those of foreign 
competitors. There has been a financial and 
technical reorganisation which was only made 
possible by a restriction of imports under con- 
ditions implying that efforts to develop the 
industry would be recompensed by a _ partial 
monopoly of the home market. The exhibits 
at the Fair indicate the extent to which French 
manufacturers may expect to achieve their aim. 
A characteristic example of technical progress is 
observable in the machine tool industry. Before 
the war the production of machines was mainly 
centred in the Maubeuge district and in Paris, 
and there was no interference with the free 
importation of machines required for efficiently 
equipped works. Later the Alsatian industry 
helped to give a stimulus to the national machine 
tool production, and the amalgamation of 
some of the leading Paris makers into a powerful 
company was the starting point of a rapid develop- 
ment which was checked by the industrial 
collapse, when the machine tool industry found 
itself in a precarious situation. This year makers 
exhibit machines of more advanced design and 
construction. Their grouping into an influential 
organisation with the co-operation of State tech- 
nical experts has given to the industry an impor- 
tance and a vitality which must necessarily 
influence negotiations for international trade 
exchanges. 

The French industry is now able to hold its own 
in the general run of machines for engineering 
workshop equipment, provided that it is protected 
from foreign competition. But this introduces 
an anomalous element, which is clearly observable 
from a comparison between the French machines 
exhibited and the foreign, principally German. 
Cheap industrial production is attained by the use 
of special machines, examples of which are shown 
by the Germans. If the German participation 
is referred to more particularly here it is because 
there are fewer American machines and no British. 
That state of things again illustrates the peculiar 
situation of the machinery trade. The French 
hope eventually to extend their production to 
cover practicaliy all kinds of machines, but that 
ambition is hardly possible of realisation for 
obvious reasons, not the least being the necessity 
of possessing industrial resources for the produc- 
tion of special machines which must be sold in all 
markets of the world. They have failed even to 
produce grinding machines and gear cutting 
machines because the home market cannot absorb 
a sufficiently large production. There are American. 
Swedish, and German grinding machines at the 
Fair, and though the French could very well 
manufacture such machines, they are prevented 
from doing so by commercial considerations. In 
the same way, it is hopeless for a maker to lay 
himself out for the manufacture of a known type 
of special machine when it may be immediately put 
out of date by improved machines which foreign 
firms are ready to place on the market after years 
of costly research., This is happening now, and it 
complicates the problem of protecting the home 
machine tool industry, since the general interest 
lies in permitting users to purchase the most suit- 
able machines for cheap production. The present 
method of applying import quotas makes it diffi- 
cult for them to do this. In order to illustrate this 
point we must again refer to Germany, because 
that country is responsible for the greater part of 
the machinery imports into France and is regarded 
by the French as their most dangerous rival. At 
the time German makers were supplying France 
with goods for reparations they laid themselves 
out for mass production on American lines, largely 
with American capital, and the cessation of 
reparations left them with no alternative but to 
organise an intensive specialised production, for 
which a world market was essential. They receive 
State assistance and facilities, and machines are 
‘ shown at the Fair at prices that no French maker 
could accept for similar productions. British 
machine tool makers, abstain from exhibiting 
because they are more handicapped than other 
foreign competitors by the quotas, which are 
based upon import figures for a year when their 
enterprise to recover the market was checked by 
discriminating taxes. They find that business has 
become almost impossible. Had they shown special 
machines at the Fair it is probable that, while 
maintaining British prestige, they would have 
helped to provide an object lesson on the risk 
attending the exclusion of foreign machines, from 
the point of view of national economy. The same 
progress in French construction, and the presenta- 
ion of high-duty machines by foreign firms, are 
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also observable in the sections devoted to wood- 
working machinery and public works material. 
In this latter category there are several new firms 
showing concrete mixing plant. road making 
machines, and road rollers, some constructed 
under foreign licences, including British. There are 
English excavators, road rollers, and internal com- 
bustion engines, but the apparently gradual exclu- 
sion of foreign public works machinery and the 
growth of plant of French manufacture are 
evidences of the activity now being shown in the 
development of national industry. 

It does not necessarily follow that these efforts 
to impose French machines are meeting with the 
success that would appear to be indicated by the 
prominence given to national productions, how- 
ever good some of them may be, and the striking 
contrast offered by foreign stands proves that the 
country cannot dispense with certain categories of 
imported machines. Swiss precision machines, for 
example, are of a type that it would hardly pay to 
manufacture in France exclusively for the home 
market. Anything requiring the greatest pre- 
cision in machining has not been undertaken by 
French makers, who are able to appreciate, 
probably for the first time. the possibilities of 
speed in small machines, such as those shown by 
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German firms. This acceleration of spindle speeds, 
which is a feature of foreign practice, gives increas- 
ing importance to precision in the manufacture of 
machine tools and necessitates costly preparation 
and plant which can only be justified by the supply 
of an adequately large production to other markets. 
It therefore follows that the closing of those markets 
is detrimental to progress in the mechanical engi- 
neering industry. There can be no hope of any 
country equipping itself for national production 
on a competitive basis unless it is able to import 
suitable machines from countries that specialise in 
them because they are favoured by conditions that 
do not exist to the same extent elsewhere. There 
are factors of native raw material, national genius 
for the particular work in hand, labour skilled 
through generations, and unrivalled experience 
which are threatened with elimination unless the 
markets of the world are open to trade. In the 
Paris Fair mechanical productions occupy a large 
area, but far inferior to that devoted to the more 
valuable national products and manufactures 
upon which the country’s prosperity depends, and 
this contrast is sufficient to convince everyone 
that a country’s economic structure is weakened 
by any attempt to create a state of industrial 
isolation. 
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International Coal Carbonisation. By JOHN ROBERTS 
and Dr. ApoLF JENKNER. London: Sir Isaac 
Pitman and Sons, Lid. 453 pp. Price 35s. 

Coat carbonisation is a subject of peculiar interest 
to the engineer because it provides him with a series 
of fascinating problems. To convert coal into coke is 
one of the simplest operations known to technical 
practice—an operation so simple that it was not until 
some fifty years ago that a coal carbonisation plant 
was ever put under the charge of the man of higher 
training than the labourer of average intelligence for 
that period. But if the making of * coke ”’ is simple, 
the making of good coke having just those properties 
desired by the purchaser is a matter of extreme 
difficulty. The problem is to produce the right 
inaterial at a sufficiently low cost. In that sentence, 
analysed carefully, are so many difficulties that many 
millions of pounds sterling have been lost in the effort 
during the past five or ten years. The engineering 
difficulties differ according to the manner in which the 
coke is manufactured ; in the by-product coke oven 
they consist primarily in heating uniformly a very 
large surface some 500 or 600 square feet in area, so 
that all parts of the charge lying in the central plane 
midway between the oven’s walls are carbonised at 
the same instant; in gas practice, low first cost, 
reliability, and the production of the maximum 
vield of gas at the lowest possible expense, are the 
fundamentals at the moment, though it seems likely 
that the coming generation will pay more attention 
to the coke than has been done in the past. In low- 
temperature carbonisation the problem is to devise 
means for producing high-volatile coke economically 
and with the handicap of a small temperature gradient 
by apparatus that shall be reliable in operation over 
long periods. As this apparatus is customarily made 
in metal, the difficulties of engineering design are 
intensified. 

The engineer will read this book in order to obtain 
information of value to him in tackling these problems. 
Whether he will be pleased or disappointed, depends 
upon his approach to the subject. The coke oven 
draughtsman or constructional engineer will not find 
particulars of the principles underlying oven design, 
nor will he even find a statement clarifying his diffi- 
culties. It is deplorable that no book has yet been 
written, with the possible exception of one by Lecocq, 
now out of print, which gives any information upon 
this subject. The constructional concerns have a 
wealth of experience, unaccompanied in most instances 
by any sound engineering mathematics, upon which 
ovens are designed. They do not share this experience 
with the world. The construction of gas plant is 
subject to similar limitations. The authors have 
therefore been content to describe existing types of 
yas and coke oven plant, and have fortunately ex- 
panded these chapters by a discussion upon the latest 
ideas emanating from Continental construction firms 
and the Committee of the German Ironmasters’ 
Association. These chapters are extremely well done, 
and though we may look in vain for the ideal book 
from the designers’ standpoint, anyone who desires 
to obtain information concerning the arrangement of 
plant now in use in the high-temperature carbonising 
industries will find what he seeks in this volume. 

Gas and coke oven plant, however, though changing 
as to details, has become standardised in type, and 
the niceties of design are no longer the major problem 
of the industries. Engineers, and particularly chief 
engineers and operating engineers, must regard coal 
carbonisation from quite a different angle to that of 
the production of coke of the desired quality. Their 





réle is generally that of selecting the type of plant best 
suited to their local conditions, and of using that plant 
to manufacture coke in the best possible way and of 
the highest possible quality. Few engineers are 
aware of the great and fundamental advances that 
have been made in the science of coal carbonisation 
since the war. This is no less than a complete revision 
of our ideas upon the phenomena involved, and upon 
the methods of coke manufacture. Every engineer 
who has any interest in the use or production of coke 
should understand the practical consequences of this 
work, but the difficulty has hitherto been that the 
work itself has been scattered and at the best has 
only been described as a coherent whole in technical 
papers which are apt to be bound up and deposited 
in libraries without being given the careful study they 
deserve. The authors have performed a notable 
service in summarising the more important researches 
in book form. The methods by which blast-furnace 
coke can be improved are adequately discussed within 
the limits of space available. We believe that the 
adoption of the methods advocated would assist to 
improve the coke so greatly that, as on the Continent, 
the cost of iron making would decrease appreciably. 

The production of solid smokeless fuel for domestic 
consumption is one of the primary problems of our 
time. Hundreds of low-temperature systems have 
been patented, a few isolated ones have survived. 
The authors plead that the time has come to tackle 
the problem upon more modern lines. It is clear that 
the days when the only possible method of manu- 
facturing free-burning open-grate coke was con- 
sidered to be by low-temperature carbonisation in 
metal retorts has gone. That does not mean that 
that method is wrong, but that it will be amplified 
by scientific pre-treatment of the coal, and that 
parallel methods using higher temperatures and brick 
retorts are also applicable. During the past year at 
least four papers have been published in England 
and France upon the manufacture of open-grate 
coke at medium and even higher temperatures. The 
success of certain installations based on coke ovens 
at Bruai and other French ahd Belgian collieries 
indicates that this method is already commercial. 
It is an outstanding merit of this book that both of 
the authors in different spheres have taken a pro- 
minent part in these developments, and can describe 
the principles involved authoritatively. This section 
of the work cannot be neglected by anyone who is 
concerned in the production of domestic coke, whether 
at low, medium, or high temperatures. 

The book opens with a lengthy and well-written 
account of the outstanding work on the phenomena 
of coal carbonisation during the past fifteen years. 
The reader, now able to understand what occurs in 
the retort or oven, and having grasped the idea that 
the plastic state of the coal—existing over quite a 
short temperature range—governs its subsequent 
behaviour, the design of the retort, and the quality 
of the coke, is instructed into the methods of improv- 
ing the quality of coke. Four chapters are then 
devoted to a description of the more typical methods 
of carbonising coal at low temperatures, and three 
chapters describe gas retorts and coke ovens. The 
production of smokeless domestic fuel receives @ 
chapter to itself, in which particulars are given of 
successful manufacture of open-grate coke in gas 
retorts and coke ovens. By-products, which include 
hydrogenation, receive a special chapter. 
can be thoroughly recommended to all who desire to 
keep in touch with modern developments in coal car- 
bonisation, and who wish to follow the theory or 
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practice of the art as developed during the past fifteen 
years, developments in which so many nations have 
had a hand that it has been necessary to insist on the 
international aspect of carbonisation in nearly every 
chapter. i 


Concrete Structures in Marine Work. By R. StRovEr. 
M. Inst. C.E. London: Knapp, Drewett and Sons. 
Ltd. Ls. net. 

A BETTER title for this book would perhaps have been 

** Reinforced Concrete in Marine Work,” for Myr. 

Stroyer has devoted only a small section of it to mass 

concrete and block work construction. It is an 

excellent summary of recent practice in reinforced 
concrete as applied to sea works, and although Mr. 

Stroyer has not attempted an exhaustive treatise, 

his book, which is exceptionally well illustrated, 

covers most of the problems which confront engineers 
in designing and constructing reinforced concrete 
quays, wharves, and jetties. The author is obviousl, 
more than a mere book compiler ; practical experi- 
ence and sound common sense are evidenced by what 
he says, and the chapters which describe construc- 
tional methods are among his best. Especially good 
is the last chapter bearing the heading “ Practical 

Hints.”” Dealing with the advance made in rein- 

forced concrete construction for sea works in the past 

thirty or forty years, Mr. Stroyer points out that 
when such construction first began to be employed 

“neither designers nor contractors knew so much 

about concrete as they do now, nor had they such 

good materials at their disposal as are now available. 

The steel reinforcement was not always placed to best 

advantage or properly protected ; the technique of 

concrete mixing had none of the niceties that charac- 
terise it now, and the cement was far inferior to the 
excellent article that may be had to-day, particularly 
of the slow-setting, rapid-hardening type.” He 
stresses the importance of dense concrete, and makes 
some very practical suggestions as to appropriate 
mixes. Incidentally, he writes that “‘ the chemical 
action of fresh water is nil.”’ This, of course, is not 
strictly correct. Mr. Stroyer probably means pure 

water when he writes of fresh water, because in a 

subsequent paragraph he refers to the action of peat 

and boggy water and the effect of humic acid. 

Brief mention is made of the use of Pozzuolana or 
trass as an admixture with cement in marine con 
struction, and the author might have said more of 
the advantages of such mixtures which are now used 
largely on the Continent and are coming more and 
more into favour in this country. We believe that 
when the final report of the Sea Action Committee 
of the Institution of Civil Engineers is issued, it will 
be found that that Committee is in favour of the 
extended use of trass mixtures in certain forms of 
concrete construction. 

Following a preliminary chapter on materials, most 


| of the many varied types of retaining walls and quay 


walls in which reinforced concrete has been employed 
are discussed. Among these, Mr. Stroyer describes 
the so-called “flexible”? walls which formed the 
subject of a paper which he read before the Insti- 
tution of Civil Engineers in 1928. A large part of 
this paper, which evoked considerable interest and 
discussion at the time it was read, is reproduced. 
Subsequent chapters deal with such subjects as the 
carrying capacity of piles, wharf, and jetty con 
struction, and marine foundations. All these are 
essentially practical and of considerable interest. 
The last chapter, as we have indicated, is made up 
of practical hints on construction, form making, pile 
driving, and temporary staging. One paragraph in 
which the author discusses the amount of cover to 
the steel reinforcement in marine construction is, 
we suggest, less definite than is desirable. Mr. 
Stroyer writes that “‘ the rules laid down in the L.C.C. 
regulations for pillars and struts may be followed in 
the main, with, however, certain important differ- 
ences. The amount of cover to the longitudinals, 
stipulated in the regulations as being 1}in., is mainly 
dictated from a fire resistance point of view, and while 
the regulations consider this cover as inert material, 
there is no reason why it should be so considered in 
marine work. Whether the l}in. is sufficient or 
excessive must be left to the designer’s experience to 
determine ; a generous cover is desired for protection, 
but undesirable structurally, as it prevents the steel 
from developing its full tensile stress without the 
cover cracking, and thus losing its protective value.” 
It is, we think, a pity that Mr. Stroyer has not 
stressed the importance of adequate and impervious 
concrete cover as a protection to the steel in sea work. 
We suggest that 2in. cover is the minimum that 
should be provided, and such a minimum require- 
ment is now observed by many experienced designers 
of marine works. 

In an appendix Mr. Stroyer reprints a translation 
of the very interesting Danish regulations for rein- 
forced concrete in marine structures. 
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The Reclamation of the Pontine Marshes. 


No. II. 


(Concluded ‘from page 485, May 11th.) 


DRAINAGE WoORKKs. 

N 1926, two Consortiums for hydraulic bonitica- 

tion began their activities on the Agro Pontino : 
the Consortium Pontino and the Consortium della 
Piscinara (the name derives from the many pools and 
ponds on the territory), which are both under the 
very able direction of their Chairman, Senator 
Prampolini. The territories of the two Consortiums 
are divided by the rivers Ninfa and Sisto. 

It is interesting to note—-and also typical of the 
haphazard way in which grave problems were 
handled by the previous Governments—that in all 
projects elaborated, even by engineers of repute, one 
essential premise had been omitted, namely, the 
investigation of the altimetric and geological con- 
ditions of the territories, as well as the hydrographical 
features as to the quantities of water issuing from the 
various springs between Ninfa and Terracina. 

The first step was that the Military Geographical 
Institute was entrusted by the Government in 1926 
with the task of mapping out a quota plan of the 
territories. This contour map revealed in part the 
reasons of the many failures in the past. In fact, 


Lakes dei Monaci and di Caprolace. The lower zone is 
traversed by a number of canals which join at 
Congiunte. Here begins the main collector of the 
low-level waters which runs into the river Sisto, con- 
tinuing in its course as far as the river Delle Volte, 
whence it issues again on its course to the sea. The 
river Sisto, over its whole length of 27 kiloms., 
collects the waters of the eastern side of the quater- 
nary dune, the western side of which discharges all 
waters through specially constructed canals into the 
last tract of the middle-level collector (Rio Martino). 

With respect to the littoral zone between the 
mouth of the Canale Mussolini at Foce Verde and 
Circeo, the greater part of it is below the level of the 
sea. We find here the lakes of Fogliano, dei Monaci, 
di Caprolace, and di Paola. The banks of these lakes, 
with the exception of the last named, are gently inclined 
with the result that serious inundations occurred. 
After having liberated this zone from the discharge of 
the waters originating from the quaternary dune it was 
covered with a thick layer of earth and a number of 
hydraulic plants have been erected to ensure the dis- 





charge of the drain water into the sea. The banks of 


unstable subsoil, which renders the construction and 
preservation of buildings and of canals difficult. 

In the first instance, it was necessary to safegaard 
the territory from the mountain waters, which, 
insufficiently retained by the torrent beds, often 
ruptured the banks, and caused inundations. Repairs 
of a permanent nature and the reconstruction of the 
river banks became necessary, and are on the point of 
completion. The principal of these river beds is the 
Amaseno, into which the peripheral canal discharges 
the waters collected from the smaller middle line 
canals. The whole territory was divided into zones 
according to their altitude and discharge. The 
high-level waters comprised in a zone of 30,000 
acres on both sides of the Via Appia are discharged 
into the river Ufente (completely regulated with 
new banks), and into the Botte Canal whose course 
has been changed in two tracts. The low-level waters 
comprised in about 37,500 acres are drained 
mechanically by means of hydraulic installations, 
of which, on completion, there will be fourteen, 
with a total capacity of 50 cubic metres per second. 
For the betterment of the land and intensive cultiva- 
tion, the required irrigation is facilitated by a con- 
siderable number of springs at the foot of the 
mountain range. The main canals which carry these 
waters to the sea will be utilised for the purpose by 
the construction of subsidiary canals. 

In view of the considerable population which will 
be settled within the coming year on both com- 
prensoriums the Government is constructing an 





aqueduct which is being laid along the main roads, 
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many zones which had been taken as lying above sea 
level were found to be below it. 

Furthermore, careful investigations into the dura- 
tion and intensity of rainfall, into the conditions at 
high waters, and the volume of the rivers, were carried 
out and their result was such as to necessitate a com- 
plete revision of previous conceptions and projects. 
It was found, for instance, that, whereas de Prony 
had estimated in 1915 the volume of water of the 
various springs at 44 litres per second, exact measure- 
ments carried on during two years established them 
at only 20 litres per second. 


ContROL OF MounvTAIN WATERS. 


After this and other scientific investigations the 
Consorzio Pontino set to work. The first object was 
to devise means to liberate the low-lying parts of the 
Comprensorium. from the waters coming from the 
mountains. For this purpose a main canal was built, 
which issues from the Fosso di Sermoneta, collects all 
the waters from the mountains, and runs westward 
into the river Moscarello, whose mouth is near Foce 
Verde. This great collector, 37-7 kilom. long, called 
Canale Mussolini, collects the waters of the moun- 
tainous basin of 70,000 acres area as well as the waters 
from an area of 24,000 acres belonging to the Con- 
sortium della Piscinara. The latter territory is 
divided into two zones: one with waters of middle 
level, the other with waters of low level. The zones 
are divided by the middle-level canal, which begins 
at Sermoneda-Bassiano, runs towards Littoria, 
flanks the Quaternary dune and continues in the bed 





of the river Martino, issuing into the sea between the 





MAP OF THE PONTINE MARSHES 


the lakes have been completely excavated and super- 
elevated to prevent further inundations. The swamps 
which extended from Foce Verde to the lake of 
Fogliano have been laid dry and filled with earth, 
and also here hydraulic plant has been erected. The 
same has been done with the low-lying zone beyond 
Circeo (Vetrico and Olevola). 

The hydraulic bonification of the Piscinara Con- 
sortium covers the mountainous basin of 70,000 acres. 
and a further 125,000 acres of which the waters of 
24,000 acres are collected by the high-level canal, 
58,800 acres by the middle-level canal, 30,000 acres 
by the river Sisto, whilst 12,500 acres constitute the 
sub-littoral zone of this comprensorium. 

At the same time the Consortium has taken the 
necessary steps to provide as far as possible its com- 
prensorium with water for irrigation purposes by 
utilising the springs of the Ninfa as well as part of 
the waters originating in the Pontine plains belonging 
to the Consorzio Pontino. The primary distribution 
of irrigation water is effected by means of newly built 
canals which are fed by waters from streams issuing 
from the Lago di Nifea, of the various springs below 
Sermoneta (north of the Roma-Napoli Direttissima), 
and of the main collector (Portatore River), a few 
kilometres away from the sea. . A number of electric 
pump installations have been erected for the purpose. 

The hydraulic bonification of the Consortium 
Pontino Comprensorium presented more difficult 
problems. Whereas the Piscinara comprensorium 
(with the exception of the littoral zone) is of a solid 
and stable nature, that of the Consortium Pontino 





has large areas of swamps and bogs with a very 





and carried to the various rural centres and towns. 
The water is supplied by a rich spring between Sezze 
and Fossanova, and will be pumped into a reservoir. 
The head of the intake of the source has a continuous 
flow of 100 litres per second, which is more than 
sufficient for a population of 50,000. 


TECHNICAL EQUIPMENT. 


To ensure the successful results of the whole 
enterprise, @ number of other works are in course 
of completion, such as the systematisation of the 
mouth of the Badino, and the widening of the main 
discharge canal issuing from it. Furthermore, a 
reserve thermo-electric power plant of 3000 kW is 
being constructed for feeding the various pumping 
installations, &c. 

It is evident that the undertaking of such an 
enterprise necessitated vast building yards and the 
use of many mechanical appliances. The railway 
sidings at the Station .Sermoneta-Bassiano were 
acquired by the Consortium Piscinara, and one of 
the main yards was laid out there. An electric 
Decauville railway, 40 kiloms. long, was laid down 
to act as main line, from which secondaries were 
carried to the various points Traction on these 
secondaries is effected by steam or oil. The total 
length of the lines is 200 kiloms. Rolling stock 
consists of eight electric, eleven internal combustion, 
and twenty-four steam engines, and 1700 vehicles. 
The machinery employed in the various phases of 
work consists of six bucket excavators (Tosi), eight 
dragline excavators (Ruston and Bucyrus), six 
dredgers, and six motor barges for unrooting. 
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The Consortium opened up its own stone quarry 
fitted with up-to-date machinery. The daily output 
is 750 cubic metres. Up to date, 1,800,000 cubic 
metres have been quarried. Other quarries of pozzo- 
lana and sandstone are likewise being exploited. 
The erection of the various building yards with their 
installations and the various work and repair shops 
represent an expenditure of about £500,000. So 
far, 348 kiloms. (218 m.) of roads have been con- 
structed. The Consortium has built six rural villages, 
comprising thirty-five public buildings (Church, 
school, dispensaries, &c.). The covering of the bog- 
land in the littoral zone required about 70 million 
cubic feet of earth. The beds of the canals are lined 
with stone masonry work 30 em. thick. 

The following table gives details of the principal 
canals :- 





Piscinara Consortium. Almost the whole of this 
territory was uncultivated and in a state of perfect 
abandonment ; two-thirds were covered by woods and 
thick undergrowth. On the whole, the territory is 
flat, slightly undulating, with altitudes between 9 m. 
and 27 m., and gently declining in the direction N.W. 
to S.E. Near the coast the ground is of recent forma- 
tion and forms towards the interior a quaternary dune 
at an altitude of 20-25 m., against which alluvial 
ground has accumulated on the opposite side. The 
nature of the soil is calcareous marl at the mountain 
side and sandy near the sea. From an agricultural 
point of view the alluvial soil is very fertile and 
excellent in every way. The soil of the quaternary 
dune is of inferior quality. 

The programme of the total Bonifica Integrale 


was divided into three stages. The first-—25,000 


Comprensorium Piscinara. 


Length, 
kilom. 


Canale Mussolini er ee eae Ped oe 
Collector Acque Medie (middle level waters) 
Collector Aecque Basse (widened river Sisto) 


Secondary canals .. 100 


Width at 
mouth, 
metres. 


Depth at 
mouth, 
metres, 


Bridges 
No. 


Excavated 
earth, million 
cubic feet. 


140 
5S 
80 


63 


4 30 15 
30 9 
14-5 S 


Comprensorium Pontino. 


River Amaseno systematised ; 12-6 
River Portatore systematised . 4-s 
River Ufente systematised 16- 
Secondary canals . . 186 


$16-% 


Total 


Whilst the reclamation of the marshes is actively 
progressing and nearing completion, the Consortium 
has investigated the systematisation of the adjoining 
mountainous zone, an area of nearly 20,000 acres, 


acres—with the town of Littoria as centre, was com- 
pleted in December, 1932, within. thirteen months 
from the taking over of the land by the O.N.C. 

The first stage comprised the clearing and breaking 





those towards the sea average about 62 acres. The 
division into plots was made in accordance with the 
course of rivers and canals, the natural depressions 
of the ground, whilst at the same time the existing 
(or still to be executed) roads and other constructional 
works had to be taken into account in defining the 
limits of each plot in order to ensure direct and easy 
access. As the pre-existing road system and that con 

structed by the Consortium Pontino was not suffi 

cient, it became necessary to build a number of roads 
to interconnect the plots. These roads have a width 
of 5-50 m., whereas the main roads are 6 m. wide. 
As these interconnecting roads are of private utility, 
their construction falls upon the O.N.C. in accordance 
with the Law of 1928, but the main roads are a public 
utility, and as such were constructed by the Con- 
sortiums. It was likewise necessary to build a number 
of subsidiary canals—some of considerable dimen- 
sions—to ensure perfect drainage, as well as a vast 
network of irrigation canals. 

The clearing of the woods and undergrowth repre- 
sented difficult and heavy work, not dissimilar from 
that which is necessary in virgin lands of Africa. 
Blasting operations were carried out to a great extent. 
The woods were unrooted to a depth of 90 cm. (3ft.), 
and only a certain number of the finest specimens of 
trees were left to speak of a past sylvan beauty. The 
soil was thereafter broken up by tractors, of which 
some 120 machines (80 Fowler and 40 Pavesi) were 
employed. Irrigation ditches were excavated by 
ditch cutters at a distance of 40 m. from one another. 

As regards the settlers’ houses, several types of 
one and two storeys were built in the first instance. 
But the experience gained during the first year has 
shown the advisability of building only two-storey 
houses. These contain on the ground floor a large 
entrance hall, with on one side a big kitchen, generally 
about 250 square feet, and a store room, and on the 
other side the stables. The first floor contains from 
three to five bedrooms, varying in size between 120 
and 240 square feet. The houses are solidly built 











BREAKING UP THE GROUND WITH FOWLER TACKLE 


and projects have been worked out for the regulation 
of the many river beds and for the afforestation. 
Particularly, the question of the rivers is all-important 
as, in times of high water, the rivers overflow their 
banks, and vast quantities of water are carried in 
torrents to the lower regions. 

The total cost of the hydraulic bonification executed 
by the Consortiums is about £10,000,000. 


TREATMENT OF RECLAIMED LAND. 


We have so far dealt with the purely hydraulic 
part, which, as explained, forms the initial stage of 
the Bonifica Integrale of the Agro Pontino. 

Of not lesser magnitude is the final stage—the 
improvement of the reclaimed land, the comple- 
mentary irrigation works, the division of the land 
into plots, the colonisation and intensive cultivation. 

The programme is unique in its conception, and 
the rapidity of execution has no parallel in the 
history of Europe, and, perhaps, not even in the 
world. The enterprise was entrusted by the State 
to the Opera Nationale Combattenti (National 
Ex-Service Men Organisation), at the head of which 
is the Royal Commissary, Hon. Count Orsolini- 
Cencelli, to whose dynamic personality and great 
organising capacity the success of the undertaking is 
due—an undertaking which has aroused the admira- 
tion of the whole world, and which, rightly, has 
become one of the show-pieces of Europe, which 
daily attracts the visits of engineers, scientists, socio- 
logists, agriculturists from all parts of the globe— 
not to speak of thousands of tourists. 

The Opera Nazionale Combettenti (O.N.C., as it is 
commonly called) took over on November 3rd, 1931— 
the dates should be noted——18,000 ha. (45,000 acres), 
to which further 14,100 ha. (35,250 acres) were added 
during 1932. Of this total, 25,000 acres were ear- 
marked for immediate colonisation. Practically all 
of this area lies within the comprensorium of the 

















up of the land, the construction of 515 settlers’ houses, 
the construction of 360 kiloms. of roads and of 410 
kiloms. canals and drains ; and, finally, the prepara- 
tion of the soil in readiness for cultivation. The 


DEEP PLOUGHING WITH PAVESI 


MACHINE 


with material quarried on the spot. The foundations, 
as well as the outer and inner main walls, are of stone, 
the interior divisions being of brick. The internal 
height of the ground floor is 3-2 m., that of the first 




















NEW ROAD FROM LITTORIA TO VIA APPIA 


territory was divided into plots averaging 50 acres. 
The quality of the soil was duly taken into account 
so that the plots adjoining Via Appia as being of the 
best quality, have an average of 25-30 acres, whereas 


floor 3-10 m. For the roof, Marseilles bricks have 
been used. All windows and doors are fitted with wire 
netting as a precaution against mosquitos. The 
stable has a capacity of eight to ten heads of cattle, 
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to each head 16 cubic metres being allotted. Each 
stable has four windows to ensure perfect ventilation. 
The outer buildings (oven, pigsty, poultry run, and 
manure shed) are all built in masonry. The closed 
manure shed has a capacity of 6 cubic metres per 
head of cattle, and is placed 25 m. from the house, 
its location being so chosen that the house lies between 
it and the well on the opposite side. 
Contemporaneously, the building of a new town 


assisted by a staff of officials. Each of these centres 
is composed of four or five buildings for housing the 
officials, offices, and laboratories. To each centre a 
plot of land has been assigned where practical agri- 
cultural experiments and tests are carried out. The 
officials, with the exception of the administrative 
officer, are all agricultural experts, and their duty is 
to advise the colonists on the crops which are most 





suitable to the particular soil, on irrigation ques- 


on this very soil. Once more a symbol, that of the 
progress and civilisation of a rejuvenated nation. 

In conclusion, the writer desires to express his 
thanks to His Excellency Arturo Serpieri, Under- 
Secretary of State for the Bonifica Integrale ; to the 
Hon. Senatore Natale Prampolini, President of the 
Consortiums Pontino and della Piscinara; and to 
the Hon. Count V. Orsolini-Cencelli, the eminent 





Royal Commissary of the O.N.C., who have very 
































TYPES OF HOUSES 


Littoria——was taken in hand. It is situated prac- 
tically in the centre of the bonified territory. The 
area is of pentagonal shape with a periphery of 
3 kiloms. The main roads are planted on both sides 
with trees. They lead to Fogliano, Passo Barabino, 
Capograssa, and Epitaffio. The main square of the 
town is Piazza Littoria, with the Town Hall built in 
stone and travertino. In the centre of the main 
facade rises the tower, which is visible from far 
away. Other public buildings are the church, the 
school, the barracks of the Carabinieri and of the 
Milizia, the hospital, the maternity and infants’ 
home, the building of the Dopolavoro (the famous 
after-work organisation), the building of ex-Service- 
men, &c. The town further contains a large hotel 
and a cinema, with a seating capacity for 2000. 
Littoria is 8 kiloms. distant from the Rome—Naples 
direttissima line, and a special railway station has 
been built by the State Railways. The inauguration 
of Littoria, completed in all its details, took place 
on December 18th, 1932, in the presence of Signor 
Mussolini, who on that occasion announced the 
future programme of the undertaking, namely, the 
construction of further 981 settlers’ houses on their 
respective plots by December 18th, 1933, the inaugu- 
ration of the town of Sabaudia on April 21st, 1934, 
with a further number of houses and plots, and the 
inauguration of the town of Pontinia on October 
28th, 1935, by which date the whole programme 
would be completed and the Bonifica Integrale of 
the Agro Pontino triumphantly concluded by the 
colonisation of about 5000 families representing a 
population of 50,000. 


COLONISATION. 


The colonisation of the Agro Pontino undertaken 
by the O.N.C. is not confined to the purely technical 
side, and the execution of constructional works. It 
comprises also the equally important task of the 
theoretical and practical guidance of the colonists 
and their financial assistance. For this purpose, for 
each 100 plots an agricultural centre has been created 





which is in charge of an agricultural expert, who is 





tions, the use of fertilisers, on the selection and breed- 
ing of live stock, to assist them in the management of 
their small estate and the ways to improve it, and, 
finally, to supervise the financial arrangements 
between the colonists and the O.N.C. It should be 
noted that each family of colonists receives on arrival 
besides the ready-to-walk-into house and the broken 
up and ploughed land attached to it, a quantity of 
livestock and fodder, agricultural implements, seeds, 
as well as a supply of groceries, and a sum in cash 
by way of advance. In this way the colonist is able 
from the first day to settle down to work without any 
anxiety for the immediate future. The final aim of 
the whole colonisation scheme is the definite settle- 
ment of the colonist on his small estate by purchase. 
The O.N.C., being an association formed with idealistic 
purposes and not a speculating business concern, 
bent on profits out of the sale of the plots to the 
colonists, the conditions of purchase are of the easiest, 
the price being spread over twenty years or more, 
and calculated in such a way that the colonist can 
easily pay the annual sums out of the proceeds of the 
products of his plot, all the more so as the O.N.C. 
guarantees to purchase them at market price. 

The writer has before him a geographical map of 
1777 in which the Via Appia, on its whole course 
through the Pontine Marshes, is indicated by a 
dotted line with the significant indication “deserta.” 
There is something tragic in realising that one of the 
principal arteries on which the Roman legions moved 
to conquer the world had in the course of centuries 
become submerged by water and mud, impracticable, 
and abandoned to the havoc of the elements. A sad 
spectacle, almost a symbol of the retrograde state 
in which Italy had been kept for so many years. 
To-day, Via Appia, totally reconstructed on its 
original foundations, appears no longer as “‘ deserta ” 
on the maps, and where once endless legions of 
Roman soldiers and countless supply columns, oxen- 
drawn, made the earth tremble, to-day hundreds of 
motor cars and motor trucks are rushing along, 
supply columns again, but for a peaceful daily grow- 





ing population, or loaded with the products grown 





BUILT ON THE PONTINE MARSHES 


kindly supplied some valuable information and the 
illustrations reproduced on these pages and on 
page 506. 








MECHANICAL DEVELOPMENTS IN THE 
UNITED STATES. 


WIrH increasing automobile construction, the build- 
ing of several thousand steel railway goods wagons. 
and the progress in hydro-electric enterprises, there is a 
marked and gratifying activity in machine tools and other 
mechanical lines. Notable is a boring machine of 40ft. 4in. 
swing and 16ft. 3in. clear height under the tools. The 
table, 33ft. 6in. in diameter, turns on two flat circular 
tracks in the bed, of 6ft. and 24ft. diameter, and is designed 
to support a load or casting of 400,000 Ib. weight. This 
great machine has been built specially for the machining 
of large hydraulic turbines and electric generators. It is 
driven by a 6-to-1 variable speed electric motor of 170 H.P.. 
which, with a single speed change gear, provides speeds 
of 0-66 to 4 revolutions per minute with the high gear 
and 0-12 to 0-72 revolutions with the low gear. The cross 
rail is raised and lowered on four screws by a 35 H.P. 
motor, and on the cross rail are 10 H.P. motors for rapid 
traversing of the rail heads and boring bars. Two lubri- 
cating pumps, for the table tracks and for the driving and 
feeding mechanism, are operated by a 2 H.P. motor. For 
control of the table speeds there is a motor-driven rheostat 
which not only gives suitable motor speeds, but also con- 
trols the shifting of the clutch from low to high gear or the 
reverse. Of a different class in mechanical development is - 
a new tin-plate plant at the Inland Steel Works. The 
strip mill for plates up to 6ft. wide is supplemented by a 
cold rolling mill which reduces the plates to the desired 
thickness or gauge, the material being then cut to length, 
annealed and finished. The two new black plate mills can 
roll material 36in. wide to No. 38 gauge, or 55 Ib. tin- 
plate. Gauging devices give exact thickness and the 
maximum delivery speed is 700ft. per minute. For light- 
weight material there is a 38in. Steckel mill, in which the 
working rolls are not driven, tension on the plates being 
given by the power reels on each side of the mill. An 
electrolytic device cleans the cold sheets or bands of all 
oil, and the coils are then dried and annealed before going 
to the skin cold rolling mills and shears, which finish the 
black plate for the usual operations in the tinning mill, 
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Water Circuit Breakers. 


Wr his characteristic unclination to adopt things 
| that are new, the chief engineer of the North Metro- 
politan Electric Supply Company, Captain J. M. Donald- 
son, who was the first to install a 33 kV Parsons alter- 
nator, can now claim the distinction of being the first to 
make use of modern British-made water circuit breakers. 
They were made by Ferguson, Pailin, Ltd., of Higher 
Openshaw, Manchester, and are installed in the St. Albans 
sub-station, belonging to the supply company. When 
tested for rupturing capacity, the design successfully 
dealt with 274,000 kVA at 19-3 kV recovery voltage, with 














FiG. 1—VIEW OF 22-KV WATER BREAKER 


an applied voltage between phases of 23 kV, the British 
rating being 250,000 kVA at 22 kV. While the principle 
involved is that of the original explosion pot, water is 
employed as a fillmg medium and steam as a scavenging 
agent. From the time of its inception to the moment 
when the candle-stick leaves the throat of the pressure 
chamber, the are produces pressure by the generation 
of steam, and after the candlestick has left the throat, 
the steam leaves the pressure chamber as a high-velocity 
jet, the arc extinction being effected by turbulence, 
blast effect, and scavenging of the arc path. A general 
view of the breaker, complete with phase barriers and 
ready for service, is given in Fig. 1, and a view with the 
phase barriers and mechanism shrouds removed, and 
with the rod contacts in the closed position, in Fig. 3. 
\ section of the pressure and expansion chamber, and 
showing the rose and candlestick type of main and arcing 
contacts, is given in Fig. 5. 





FIG. 2 WATER BREAKER SWITCHBOARD 


The framework supporting the link mechanism to the 
moving contacts, and the pressure chamber containing 
the socket portion or fixed contacts, are supported from 
the general framework by glazed porcelain imsulators 


ad 


designed for the working voltage and mounted at an angle 
little short of the vertical, thus minimising the stresses 
created by the reaction between the fixed and moving 
part of the breaker under short circuit conditions. When 
tripped, the moving contacts travel upwards in a vertical 
direction, the action being controlled by accelerating 
springs, whilst at the end of the opening stroke the move- 
ment is arrested by means of glycerine and water-filled 
dashpots. 

The breakers are arranged for remote electrical opera- 
tion from control panels with the Ferguson Pailin standard 
free handle-type closing solenoid mechanism, in which 
the solenoid plunger is coupled to the breaker through a 
compressed chain coupling link. As in a water circuit 
breaker steam is generated in the pressure chamber as 
the contacts approach each other, and a piston effect 
which opposes the closing motion is produced, powerful 
and rapid closing is essential. One of the North Metro- 
politan Company's requirements was that the breakers 














Fic. 3- BREAKER WITH PHASE BARRIERS REMOVED 


should be fitted with a form of hand-closing mechanism, 
to be independent of the electrical closing system, and not 
requiring a special auxiliary source of power supply. The 
difficulty of overcoming the piston effect was, therefore, 
met by installing, for emergency closing, a thermal gas- 
closing mechanism, in which the requisite force is obtained 
by the rapid generation of gas, when a small charge of 
gunpowder is ignited in a cylinder below a plunger for 
operating the breaker. Ignition is obtained by a small 
heater element energised from the small battery normally 
used for tripping. The device has a positive rapid and 





extremely powerful closing action, and after operation a 
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new elenient can be inserted easily and quickly. One 
of these emergency closing devices is supplied for the 
complete installation, and is arranged for convenient 
attachment to any panel. 





FiG. 4— ELEVATIONS OF BREAKER 
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This type of circuit breaker is claimed to offer many 
advantages over certain Continental designs. The robust 
construction is said to allow of a greater working factor 
of safety, and to permit of a more onerous duty cycle. 
It is also claimed to be capable of operating about three 
times as frequently as some of the Continental breakers 
without replacement of the liquid, and that between 100 
and 150 normal switching operations can be carried out 
without replenishing the liquid. An ample safety margin 
has been allowed in the size of the condensing and inter 
rupting chamber to meet the duty cycle, and to interrupt 
intermediate current values up to the full rating. 
Successful operation is said to be almost entirely dependent 
on the steam jet, rather than upon the de-ionising of 
what is frequently termed the expansion chamber. The 
arrangement of the insulators supporting the breaker 
mechanism for the moving contacts, and the pressure 
chamber containing the fixed contacts, as nearly as possible 
to the vertical, minimises the cantilever stresses created 
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FiG. 5 SECTION THROUGH WATER BREAKER 


by the reaction between the fixed and moving portion of 
the breaker under short circuit conditions. 

The installation—Fig. 2—consists of a five-panel, 
remote electrically operated, moulded stone cellular 
switchboard, controlling two rotary converters, one 
incoming feeder, and two interconnecting feeders. Front 
and side elevations of a circuit breaker cell are given in 
Fig. 4, from which it will be perceived that the cellular 
arrangement occupies two floors, the bus-bar chambers, 
isolator, and circuit breaker being on the first floor, and 
the potential transformer cable, sealing ends and feeder 
isolators on a floor beneath. All isolating switches, 
including those for the potential transformer, are ganged 
and operated by external hand wheels through remote 
mechanical drives. The bus-bars are mounted in the phase 
segregated moulded stone chambers, separate control 
panels being provided for the circyit breaker equipment. 








The Motor Yacht Rosaura. 


On Monday, May 7th, the official trials took place of 
the new motor yacht ‘‘ Rosaura,”’ previously the cross 
Channel steamer ** Dieppe,” which has been converted, 
re-engined, and equipped by John [. Thornycroft and Co., 
Ltd., of London and Southampton, to the order of the 


——— 


CELL 


Lord Moyne. Several runs in Spithead were made and a 
maximum speed of 15:62 knots was attained on the 
Stokes Bay measured mile. An engraving we reproduce 
shows the ship before and after her conversion, 
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S.S. DIEPPE 
while a typical view in the new engine-room is reproduced 
below. 

The principal dimensions of the yacht and some 
particulars of her propelling machinery are given in the 
following table : 

Hull Particulars. 








Length 5ft 

Beam 34-sft 

Depth ; ’ 13-8ft 

Mean draught, half loaded .. ‘ : Llft. 

Mean draught, fully loaded... . 12ft. Gin | 
Displacement, half loaded .. . 1665 

Displacement, fully loaded .. aa a 

Trial speed of yacht 154 knots 


Propelling Machinery. 

Type : Twin-screw Polar-Atlas two-stroke engines | 

Rated output of each engine ; 1150 B.H.P 

Normal running speed 250 r.p.m 

Number of cylinders each engine Eight 

Bore of cy linders 340 mum | 

Stroke 570 mm | 

Total fuel ¢ consumption at above power 10 tons per 24 hours | 

Some of our readers may recall the loss of Lord Moyne’s 
vacht ** Roussalka, 





” which foundered on the west coast ! 


vention of racing. 


yacht carries about 560 tons of vil and 283 tons of fresh 
water and has a radius of about 15,000 miles. She is 
equipped with a Marconi short-wave wireless transmitting 
installation with a world range. 


PROPELLING AND AUXILIARY MACHINERY. 

‘The engines, which are illustrated in the accompanying 
engraving, operate on the two-stroke principle with airless 
injection of fuel. The scavenge air is supplied by a single- 


| cylinder double-acting pump arranged at the forward ends 
| of each of the main engine crank shafts. 


A feature of the 
installation is the careful balancing of the engines and 
pumps and the arrangement of the air supply in such a 
manner that vibration and noise is reduced to a minimum. 
The engines are equipped with a forced lubrication 
system, and the simplified arrangement of the controls 
allows for quick and efficient manceuvring and the pre- 
A two-stage air compressor for starting 
and manceuvring is placed in tandem with the scavenge 
pump and is designed for a maximum discharge pressure 
of 355 lb. per square inch. When the receivers are fully 
charged the compressor runs unloaded, discharging to the 
scavenge air receiver. The cooling water and bilge pumps 
are of the plunger type and are driven by excentrics from 














ENGINE ROOM OF M.Y. ROSAURA 


of Lreland in August of last year, when going out of 
Killary Bay. That vessel was originally the cross-Channel 
steamer ‘“‘ Brighton,’”’ and was also converted to the 
designs of Mr. John H. Clarke, M.I.N.A., M.I. Mech. E., 
by John I, Thornycroft and Co., Ltd., during 1931. She 
proved a most successful yacht and suitable in every way 
to her owner’s requirements. So soon as “ Roussalka ” 
was found to be beyond all hope of salvage, no time was 
lost in procuring a similar vessel. 

The conversion of the *‘ Dieppe ” was assisted by her 
larger deck space and stronger hull. The alterations made 
to the ship necessitated the complete gutting of the vessel 
and the construction of new bulkheads, also a new boat 
deck, bridge deck, and deck above, besides the installation 
of the oil engines. The order was placed in October, 1933, 
and the work has been very quickly and efficiently carried 
out by the firm. The new design includes both owner’s 
and guests’ staterooms, with a saloon and a music room, 
besides excellent accommodation for the officers and the 
crew. The latest navigating and safety devices have been 
provided, and a complete trawling equipment, and a full 
complement of boats for every purpose are carried. The 








the main crank shaft, and the propeller thrust is taken by 
a Michell thrust block built integrally with the engine. 
Double silencers are fitted in each main engine exhaust in 
order to minimise noise. The auxiliary machinery in the 
engine-room includes a steam-driven emergency com- 
pressor and an electrically driven standby lubricating oil 
pump and a De Laval lubricating oil purifier. Steam is 
produced by an oil-fired return-tube boiler, and besides 
supplying the deck and engine auxiliaries and domestic 
services this boiler also serves two steam-driven generating 
sets, one of 15 and one of 74-kW capacity. The auxiliary 
pumping equipment includes units by Weir, Stone, Paul 
and Carruthers, for oil and water transfer services, and 
condenser bilge, and ballast duties. 








PENDING the electrification of the Glasgow subway 
system, what is probably the last steel wire haulage rope 
for service on a public railway is being delivered. The 
rope is made in one continuous length of approximately 
7 miles and weighs some 57 tons. 








M.Y. ROSAURA 


A Rectifier for Battery Charging. 


known as the “ Rectigor,” for battery 
charging in garages, &c., has been brought to our notice 
by Bruce Peebles and Co., Ltd., of Edinburgh. All the 
equipment, comprising the main transformer, choke coil, 
and rectifying bulb, is enclosed in a sheet steel case, with 
a dual switchboard on the front. The connections for the 
rectifier are shown in the accompanying diagram, in which 
the bulb with two main anodes, an ignition anode, and a 
mercury cathode, is to be seen on the right. The current 
passes alternately by way of the mercury arcs from the 
two main anodes to the cathode or positive D.C. pole. 
Each anode carries current during part of a cycle, while 
the cathode carries it continuously. The choke coil has 
the effect of damping the pulsations, while auto-regulating 
resistances maintain the rectified current at a prac tically 
constant value and reduce the pressure to a value which 
ensures adequate protection of the bulb in the event of a 
short circuit between the anodes. From the diagram it 
wiil be seen that the D.C. circuit extends from the mid- 
point of the transformer secondary winding, forming the 
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CIRCUITS OF BATTERY-CHARGING RECTIFIER 


negative terminal through that winding, and the auto 
regulating resistances to the anodes, and thence by was 
of the ares to the cathode, choke coil, variable resistances, 
and positive D.C. terminal. The ignition anode is con 
nected to an auxiliary winding on the transformer through 
a starting relay. 

When putting the rectifier into service, the D.C. ter- 
minals are connected to the corresponding positive and 
negative terminals of the battery or batteries to be 
charged. The tapping plug is then inserted in the sockets 
on the tapping board, the actual tapping used depending 
on the voltage of the batteries to be charged. It then only 
remains to connect the rectifier to the A.C. mains, when it 
immediately provides the D.C. charging current. When 
the A.C. circuit is closed, a discharge occurs between the 
mercury and the auxiliary electrode, and thus starts 
the arc, and the starting relay, which is operated by the 
choke coil, then breaks the ignition circuit. 

The rectifier is designed to work on a single-phase. 
50-cycle, 220-250-volt circuit, and to give a continuous 
output up to 6 ampéres at 6 or 30 volts. Two separate 
circuits are provided on the switchboard, giving a maxi- 
mum current of 2 and 4 ampéres respectively. They may 
be used separately or may be connected in parallel to give 
a maximum charging current of 6 ampéres. The voltage 
tapping plug gives 6 or 30 volts, and the voltage of each 
of the two circuits is always identical, i.e., 6 or 30 volts, 
depending upon the tapping in use. 
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The Forty Hours Week.* 


THIS meeting has been convened in order that we might 
have an opportunity of making a reply to the statement 
which you made to us when we last met you on February 
loth, 1934. 

The problem of unemployment is at the present time 
one of outstanding importance, outweighing perhaps any 
problem with which the industry has hitherto had to deal, 
arising as it did directly out of the war and intensified 
as it has been by the effects of the war in every country 
in the world. Its extent and intensity make it therefore 
all the more important that when it is under considera- 
tion every phase should be constantly kept in mind and 
any remedy or remedies should be such as will apply to 
the problem as a whole and not merely to a particular 
phase, or to particular phases of it. But the importance 
of the subject is not only due to its magnitude and com- 
plexity, it is due also to its nature. From one point of 
view, it may be regarded as a labour problem, and from 
another as a sociological one, and from yet another as 
in great measure a trading one, seeing that our recovery 
depends on our ability to secure orders. 

Any remedy applied at this stage would probably 
require to be looked upon as more or less of a permanent 
character, and seeing that the proposals which you have 
made will admittedly involve an increase in the cost of 
production, they will obviously place a further permanent 
handicap on the industry. The answer may be given that 
any such handicap would disappear when the forty hours 
week becomes universal, but having regard to the experi- 
ence in relation to the Washington Convention, and to the 
facts of the case with regard to the various countries of 
the world, the answer though apparently justified in 
theory affords no possibility of satisfaction in fact. These 
considerations and others which will be referred to later 
give an outstanding importance to the problem in respect 
that it would be difficult, if not impossible, to cite a pre- 
vious case where the interests of the employers and the 
employed are so closely bound up ; in fact, they are really 
identical. And this is true, not only as to the labour 
aspects of the problem, but also to the trading aspects. 

The trouble at the moment is that the employers cannot 
get sufficient orders and consequently are unable to pro- 
vide sufficient employment. To procure orders the price 
must be attractive, and if any remedy is adopted which 
has the effect of increasing production costs, the orders 
will not be obtainable by the employers nor will employ- 
ment be available to the workpeople. The Federation 
has therefore regarded its function in this problem as one 
involving an unusual responsibility and demanding an 
unusual amount of care in the examination of the pro- 
posals submitted. Not only so, but the Federation has 
deemed it to be an unavoidable duty on the part of the 
employers to consider not only the proposals submitted 
to them, but of themselves to examine the problem. 
Accordingly, for some time the Federation has been giving 
careful thought to the problem, and has prepared certain 
memoranda bearing on the subject, as follows :—(1) British 
Engineering Industry: Realities and Problems, Novem- 
ber, 1930; (2) Unemployment: Its Realities and Pro- 
blems, July, 1933; (3) A factual analysis of your state- 
ment to us when we met you on Fberuary 15th, 1934 (this 
we have recently sent you). We would commend the 
data in these memoranda to your careful consideration. 
These documents, together with your statement, have all 
been the subject of careful consideration by the federated 
firms when applying their minds to the issues involved in 
your application. 

Accepting your proposals as being what the unions 
consider a real contribution towards the solution of the 
present difficulty, we have examined the case you have 
presented to us. We have endeavoured to find evidence 
in it which would demonstrate the efficacy of the pro- 
posals, but in this we have found great difficulty. I 
therefore propose shortly to review the position on the 
basis of your presentation. We have gained the impres- 
sion that in the preparation of their case the unions have 
been in some difficulty in determining the basis upon which 
to proceed. For example, at one stage it appears that 
unemployment is the basis, but they qualify that by 
stating that they do not consider the existing forty-seven 
hours working week to be solely responsible for unem- 
ployment. Again, at another stage, they indicate that 
mechanical advancement is the main factor, but they go 
on to say that mechanical advancement is, at the most, 
only partly responsible for unemployment and they advo- 
cate and encourage mechanical and technical improve- 
ments, provided that such improvéments are utilised for 
the purpose of securing for the workpeople an improved 
status and a greater degree of leisure. 

It would appear to be a characteristic of the forty hours 
week agitation that there should be a diversity of opinion 
as to the best grounds upon which to proceed with the 
demand. It would almost appear as if the advocates of 
this measure are prepared to adapt their justification for 
it to the circumstances of the particular moment. Advo- 
cacy of the forty hours week is not a new development. 
It has had its supporters, trade unionists and others, for 
many years past. The sixty-hours week may not be 
beyond the recollection of some of you, and the fifty-three / 
fifty-four hours week and the provisional agreement for 
the fifty-one hours week on the one-break system are 
within the recollection of most; but even over thirty 
years ago, there were those who demanded that the work- 
people should not be called upon to devote more than 
forty hours of their week to earning their living, and since 
the establishment of the forty-seven hours week there has 
been an insistent demand in certain quarters for a working 
week of forty hours and even of thirty-six. 

In the past, these proposals seem to have been based 
mainly on the desire for greater leisure, but recently, 
particularly during the acute trade depression, the question 
has secured a new and added prominence as an alleged 
cure for unemployment. As such, its adoption has been 
urged by many trade union leaders, and as such it has been 
made an international question through the medium of 
the International Labour Office. 


* Statement made by Sir Allan Smith at a meeting between 
the Engineering and Allied Employers’ National Federation and 
various Trade Unions, held in London, on May 10th, 1934. 





The Trade Union Congress, at its annual session in 1931, 
passed a resolution that the Congress believed the time 
had arrived when the normal working week should, with- 
out any reduction in the weekly wages, be limited to a 
maximum of forty hours in the case of dayworkers, and 
to a working week of five shifts of eight hours in the case 
of process or shift workers. The resolution goes on to 
express the opinion of Congress that modern methods of 
production have so speeded up labour operations that 
the nerve strain imposed upon the workers is inimical to 
health and efficiency. 

The International Labour Office, however, in its official 
publication, ‘* Hours of Work and Unemployment,” says 
in the opening chapter that the proposal to consider the 
reduction of hours of work has not been put forward on 
the ground that a forty-eight hours week is excessively 
long or that it imposes undue fatigue on the worker or 
that it deprives him of a reasonable amount of leisure. 
The proposal, it says, has been advanced as a remedy for, 
and a preventative of, unemployment, and therefore the 
problem which the Preparatory Conference of the Inter- 
national Labour Office had to consider was the revision 
of hours of work in relation to unemployment. 

Other authorities suggest that the major justification 
for the introduction of a reduced working week is the 
growth of technological concentration and rationalisation. 
When the trade unions decided originally to approach the 
Federation for a forty hours week, their main justification 
was that it would operate as a partial remedy for unem- 
ployment. In their letter of August 23rd, 1933, they 
state: ‘For a considerable period the unions having 
members engaged in the engineering industry have had 
under consideration the abnormal number of unemployed 
persons previously connected with the industry, and with 
a view to some extent remedying this position it is believed 
that the time has arrived when the working hours in the 
industry should be reduced to forty hours per week.” 
Since there appears to be such a wide difference of opinion 
as to the main purpose of introducing a forty hours week, 
it may be desirable to refer briefly to the following main 
considerations. 

MECHANICAL DEVELOPMENTS. 

So far as the engineering industry is concerned, evidence 
has been adduced by the Federation in its pamphlet 
* Unemployment—Its Realities and Problems,” showing 
that so far from causing unemployment, mechanical 
developments in the industry have actually created 
employment. This evidence could be greatly amplified, 
but it is believed that sufficient has been said to prove 
beyond question that in the engineering industry scientific 
progress and the evolution of machinery have in a marked 
degree contributed to the solution of the present unemploy- 
ment problem. There can be no doubt that the mechanical 
devices which have been introduced into the industry, 
and which have been in the process of evolution ever 
since mechanical aids originated, have contributed 
materially to a greatly intensified output at a cheaper 
rate of production ; have increased the extent and the 
area of the demand for the goods produced, and in this 
way have enabled the industry to expand to such an 
extent that its normal complement of workpeople at the 
present time is, notwithstanding the depression, much 
greater than it was before the war. 


IMPROVED STANDARD OF LIVING AND GREATER LEISURE. 


In the same way the development of mechanical 
appliances has, by increasing and cheapening the produc- 
tion of commodities, brought within the scope of the 
average individual comforts and amenities which, before 
the days of intensive mechanical production, were looked 
upon as luxuries possessed by the few. It has greatly 
contributed to the acceleration of output, made reductions 
in hours possible, and so contributed to the greater 
leisure of the workpeople, and appreciably raised the 
standard of living. It has greatly reduced the arduous 
physical toil which used to be associated with manual work. 


THE Position GENERALLY. 


It is not altogether surprising that difficulty should 
be experienced in deciding the best means of approaching 
this question. The question cannot be confined to the 
labour aspect of production ignoring the vital question 
of trading. As already indicated, the ills of this country 
at the moment (as of the world as a whole) are due to the 
fact that for its particular products each country is not 
able to procure orders, and this is most vital to us in 
relation to our foreign markets which are vital to our 
prosperity. Only an increase in the order book can 
materially affect unemployment, and only an attractive 
selling price can induce sufficient orders. This country 
has a higher general taxation and, therefore, a higher 
production cost than any other, and against that disadvan- 
tage it is waging a vigorous fight, holding its own, but 
not making much actual progress and, handicapped as 
we are, we are really fighting against the competition of 
the rest of the world. 

In the past the amenities of life have been improved 
according to the opportunities afforded by economic 
circumstances and prospects at the time, and there is 
no reason to believe that in the future there will be varia- 
tion from this natural evolution. But, in the past, such 
changes have taken place at times of prosperity when it 
was believed that industry could absorb the increased 
cost necessarily, involved. The institution of a change of 
so wide reaching a character as is proposed at a time like 
the present would be fraught with the gravest danger. 
The prospect of its achieving its purpose is much too 
remote, and at this moment no one can see what will be 
the result of the social and industrial experiments at 
present taking place throughout the world. 

The nation has not yet fully absorbed the cost of the 
introduction of the forty-seven hours week. I[t has not 
yet emerged from the economic disturbance which over- 
came it in 1930. Overseas markets are still - difficult, 
and, in many cases, impossible, to secure, and there are 
still unemployed over 2,000,000 insured workpeople, 
although happily, this number is being steadily decreased. 

It was suggested in ‘‘ Unemployment—lIts Realities 
and Problems” that when economic maladjustments 
were corrected, the abnormal unemployment which 
became apparent in 1930 would disappear. According 
to the trend of recent months, that expectation is being 
justified. 





With regard to the measure of unemployment it is 
not correct to judge it by the number of workpeople 
who have not been taken back into the occupations 
which they followed before their unemployment. The 
situation can only be gauged by the volume of employ- 
ment and not by the employment history of any individual 
or group of individuals. If an oxamination of recent re 
employment were undertaken, it would probably be found 
that large numbers of the individuals who are again iv 
employment are not engaged in the factories nor perhaps 
even in the industries in which they were formerly em 
ployed. New factories and new industries are arising, 
other industries are expanding considerably, and, in 
point of fact, the whole area of potential employment is 
becoming so much greater that the situation can only be 
measured in bulk. 

The shortening of the working week has not, in the 
past, proved itself to be an effective method of providiny 
employment. In 1919 working hours in the engineering 
industry were reduced from fifty-four and fifty-three to 
forty-seven without reduction in pay. In the years 192] 
and 1922 unemployment in the industry was almost as 
acute as it has been in the past two years, but the industry 
emerged from that depression and achieved a period of 
relative prosperity without any adjustment in working 
hours. During the past year or two of acute depression. 
short time rather than dismissal of workpeople has been 
resorted to very extensively in the industry. A very high 
percentage of the employees in the industry has been 
working a forty hours week or less on a short-time basis, 
but this state of affairs did not bring about a situation by 
which greater employment was created, because engineer 
ing manufacturers were unable to secure markets for their 
products. If the systematic working of short time with a 
corresponding reduction in weekly wages failed to create 
employment, much less will a forty hours week without a 
corresponding reduction in wages. 

The main cause of the recent depression in the engi 
neering industry has been that the costs of production 
have been too high, and if they are now artificially made 
higher, then obviously there will be a still further reduced 
demand for the products of the industry, and therefore 
less employment. The employers are deeply concerned 
at the gravity of the present position, and are at one with 
the unions in their desire to better the situation. In this 
their interests are identical, but the employers are unable 
to see in what way mutual advantage to the industry and 
those engaged in it would result from the course proposed 
by the unions. On the contrary, they are of opinion that 
the course proposed would be to the detriment of the 
industry and its prospects, and would meantime retard 
the improvement which has apparently already begun. 

The employers, therefore, after the fullest consideration 
have come to the conclusion that, in the interest of the 
industry and those engaged in it, the application of the 
unions cannot be granted. As a matter of interest, | might 
add that this matter has been very anxiously considered 
by the associations and by the individual firms. At the 
meetings we held- we had unusual attendances and an 
unusual display of interest in and appreciation of the 
gravity of the situation, and at the meetings the vote was 
practically unanimous. 








BOOKS OF REFERENCE. 


Municipal Directory and Year Book, 
1934-35. London: The Sanitary Publishing Company, 
Ltd., 8, Breams-buildings, E.C.4. Price 12s. 6d. net.— 
The information in the fifty-second issue of this well- know. n 
year book has been revised and brought up to date, and its 
users will find its contents as interesting and useful as in 
previous years. 


The Empire 


The Mining Year Book, 1934. Compiled by W. E. 
Skinner. London: Walter E. Skinner, 15, Dowgate-hill, 
E.C.4. Price 20s. net.—The forty-eighth edition of this 
reference book has been revised and brought up to date 
and includes particulars of many new companies. Every 
section of the mining market is covered and the book’s 
reputation for completeness and accuracy is well main- 
tained. 


The Water Engineers’ Handbook and Directory, 1934. 
London: Water and Water Engineering, 30, Furnival- 
street, E.C.4. Price 8s. 6d. net.—The new edition of this 
valuable little reference book, in addition to the revision 
and correction of the standing information, contains 
several new features, among them being :—The Bacterio- 
logy of Water; System of Water Rates and Charges ; 
A Review of Case and Statute Law of 1933 as Affecting 
Water Supply Undertakings ; Catchment Boards ; Drain- 
age Authorities. As in the past, the publishers have taken 
much trouble in collating a large amount of detailed infor- 
mation in @ concise form. 


The Blue Book, 1934: The Directory and Handbook of 
the Electrical and Allied Industries. London: Benn Bros., 
Ltd., 154, Fleet-street, E.C.4. Price 25s. net.—The new 
edition of this annual ‘comprises some 1600 pages, and, as 
in previous years, is divided into six main sections : 
Who’s Who; Handbook; Alphabetical ; Geographical ; 
Classified ; and Telegraphic Addresses. The matter it 
contains has been revised, brought up to date, and in 
many cases considerably extended. Its purpose as a 
reference book and directory to the electrical trades is 
admirably fulfilled in giving the maximum amount of 
information in a concise and useful form. 








Tue traffic receipts for the first seventeen weeks of the 
present year show that, compared with the corresponding 
period of 1933, the London, Midland and Scottish had an 
increase of £1,043,000 or 5- ‘94 per cent.; the London and 
North-Eastern, £1,089,000, or 8-53 per cent.; the Great 
Western, £332,000, or 4-55 per cent.; and the Southern, 
£113,000, or 1-99 per cent. 
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Markets, 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Iron and Steel Imports and Exports. 


Some interesting comparisons can be drawn from 
ihe import and export figures of iron and steel contained 
in the Board of Trade Returns for April. The total 
imports show a slight increase at 125,324 tons, compared 
with 121,555 tons in March; but a considerable rise when 
set against the figures for April, 1933, which were only 
70,891 tons. In April, 1932, the total was larger at 
144,543 tons. Exports of all classes of iron and steel show 
a decline at 165,164 tons, compared with 171,469 tons in 
March; but a substantial improvement upon the figures 
for April, 1933, which were 132,847 tons. The total for 
\pril, 1932, was 180,436 tons. The imports for the four 
months ending April 30th were 490,040 tons, compared 
with 315,401 tons and 698,414 tons respectively in the 
corresponding periods of 1933 and 1932. The imports of 
pig iron increased from 7006 tons in March to 10,402 tons 
in April; but of this quantity 9333 tons came from 
British India, compared with 6009 tons in March, which 
more than accounted for the increase. A sharp rise in the 
imports of billets, blooms, and slabs was expected in view 
of the heavier sales that were known to have been made. 
For April the figures are 33,927 tons, compared with 
26,941 tons in March and 14,673 tons in April, 1933; but 
the latter figure was abnormally small. The quantities 
of she ot bars brought into the country last month reached 
13,952 tons, compared with 12,867 in March, but of these 
5960 tons came from India in April and 6337 tons in 
March. The imports from Belgium, however, rose to 
7546 tons in April, against 5731 tons in the previous 
month. A decline is shown in imports of bars, rods, and 
sections, the figures for April being 24,189, against 26,403 
tons in March, whilst similarly the figures for girders, 
beams, and joists dropped to 6978 tons in April, against 
8732 tons. Belgium was the largest exporter to this 
country with 53,934 tons, Germany next with 16,550 tons, 
and British India third with 15,528 tons. The export 
returns indicate an improvement as regards pig iron, 
of which 13,871 tons was exported in April, compared 
with 9888 tons in March, the improvement being almost 
entirely due to exports to ‘other British countries.” 
There was a decline in plates and sheets not under fin., 
the total for April being 13,267 tons, against 16,744 tons 
in March. The figures for plates and sheets under }in. 
rose slightly to 10,402 tons, compared with 9347 tons in 
March. A welcome increase is shown in the exports of 
galvanised sheets to 22,50L tons in April, against 17,694 
tons in the previous month. 


Iron and Steel Production. 


The monthly figures of iron and steel production 
for April have been issued for the first time by the British 
Iron and Steel Federation, the old title of “‘ The National 
Federation of Iron and Steel Manufacturers ”’ having dis- 
appeared in accordance with the constitution adopted on 
April 19th. The report states that there were ninety- 
eight furnaces in blast at the end of April, an increase of 
three since the beginning of the month; four furnaces 
having gone into blast and one having ceased operations. 
Although the report does not say so, of the four furnaces 
which were started up, one was at the Holwell works of 
the Stanton Iron Company, Ltd., Stanton, near Notting- 
ham; one at the Goldendale Iron Company, Ltd., Staffs.; 
one by G. and R. Thomas, Ltd., in Staffordshire ; and one 
by William Dixon and Co., Ltd., of Glasgow. The furnace 
which ceased operations was the property of Dorman, 
Long and Co., Ltd., of Middlesbrough. The production 
of pig iron in April amounted to 496,300 tons, compared 
with 503,600 tons in March and 324,700 tons in April, 
1933; allowing for the shorter month, the daily rate 
shows an increase of 2 per cent. The production included 
131,500 tons of hematite, 243,200 tons of basic, 98,200 tons 
of foundry, and 9800 tons of forge pig iron. The output 
of steel ingots and castings amounted to 716,800 tons, 
compared with 834,500 tons in March and 509,600 tons 
in April, 1933. Steel production was at approximately 
the same daily rate as in the previous month, the total 
production having been affected by the incidence of the 
Easter holidays and shorter working month. The follow- 
ing table shows the average monthly production of pig 
iron and steel ingots and castings for several years com- 
pared with the production for the past three months in 
tons : 


Pig iron. Steel. 
1913—Monthly average 855,000 .. 638,600 
1920- ” ” .. 669,500 755,600 


1929— 5 632,400 803,000 
1931— re .. 314,400 433,500 
1932- a - .. 297,800 438,500 
1933 $e " .. 843,600 583,600 
1934-—February $14,400 707,500 

March -- «+ 503,600 834,500* 

April oa 496,300 716,800 


* : Rev vised. 


The Pig Iron Market. 


Conditions in the pig iron market have been 
satisfactory on the whole. Business in all districts is 
largely of a hand-to-mouth character, but the aggregate 
tonnage of these small orders reaches a respectable figure. 
On the North-East Coast the producers have sold the 
greater part of their output for the next few months, so 
that it is not anticipated that any important contracts 
will be entered into for some time. All the iron produced, 
however, is being absorbed; the local demand is on a 
heavy scale and considerable quantities are being shipped 
to Scotland. Although there seems to be no anticipation 
of an increase in prices on this coast, there is even less 
likelihood of weakness developing. Coke prices, which at 
this time of the year usually decline, are firm, and the 
recent weakness in ore prices has disappeared, whilst 
quotations in the scrap market, in spite of large importa- 
tions, seem fairly steady. There is therefore little room 
even if the demand were much less than it is for any easing 








in quotations. Similar conditions rule in the Midland 
districts and stocks of Derbyshire irons are being gradually 
liquidated. The call for Northamptonshire iron has 
increased if anything, and some of the producers are not 
able to do more than keep pace with deliveries. There 
have been few important orders placed in this district 
lately, but it is anticipated that by the end of the month 
some large contracts will be renewed. As it is, specifica- 
tions are now being received against contracts entered into 
when prices were lower than those now ruling. One of the 
furnaces at Stewarts and Lloyds’ Corby Works, which has 
just been rebuilt, was put into commission last week on 
basic iron. The slight tall in the demand from the light 
castings makers has passed and an active business has 
been transacted in small parcels. There has been a little 
demand for Scottish No. 3 foundry in the Midlands, which 
has been satisfied at about 85s. delivered. In the hematite 
iron market new business is rather quiet, but there is a 
good volume of inquiry and specifications against current 
contracts are coming to hand with regularity. Stocks of 
this iron are still rather heavy, but are being gradually 
reduced. Recently the export market has shown signs 
of becoming more liv ely ; inquiry has increased in volume 
and a fair proportion has resulted in business. 


The Midlands and South Wales. 


In the Midlands the demand has been principally 
for lighter steel materials, but lately a few good contracts 
have been taken by structural engineers, and these should 
shortly result in an increased demand for some of the 
heavier descriptions of structural steel. Business in thick 
plates, on the other hand, has been poor, and there seems 
little likelihood of any improvement in this direction. 
Some of the re-rollers complain that they are working off 
contracts quicker than new business is coming forward, 
but, generally speaking, although irregularity may have 
developed in this department, the works are well occupied. 
Competition from the Continent, however, is more 
apparent than for some time, and although the quotation 
for Continental merchant bars is supposed to be firm at 
£7, there are reports of business being taken at Is. 6d. to 
2s. less. Unassociated works also compete strongly for 
business in small bars and quote about £7 15s. for home 
delivery against the £8 12s., less a rebate, which the asso- 
ciated works ask. For export the unassociated works’ 
quotation is around £6 17s. 6d. The active demand which 
has ruled so long for strip shows signs of declining, but the 
works carry enough orders to keep them busy for some 

weeks. Quotations are unaltered, the British works price 
being £9 Is., and although the Continental price has 
recently been raised, it is still below this figure. Dis- 
appointing conditions exist in the market for boiler plates, 
and anything like an attractive order could be easily placed 
at £8 2s. 6d. The sheet works are not too busy and the 
absence of any sustained demand from overseas is sharply 
felt. Business in colliery materials was late in develop- 
ing this year, but is being maintained at a high rate. 
Light arc ‘hes are quoted at £7 15s., and heavy at £8 1is., 
whilst light rails are at £7 10s. to £7 12s. 6d. A more 
cheerful tone has developed in the South Wales tin-plate 
market upon the news of a probable international agree- 
ment, and the quotation advanced about 6d. per box to 
17s. to 17s. 3d. The news also brought out buying by 
consumers, and the improved demand for tin-plates 
created a better tone in the market for steel. 


Scotland and the North. 


With the approach of the summer months 
the lull in new business, particularly in the heavy steel 
departments, is becoming more noticeable. No important 
shipbuilding orders have followed the announcement 
that the Government had placed a contract for a new 
cruiser with John Brown and Co., Ltd., and for the time 
being none are expected. The construction of the ships 
already on the stocks, however, is calling for a considerable 
quantity of steel. The rate of production at the steel 
works has slackened and at some there has been a lessening 
in the number of shifts being worked. Export business 
is barely maintained’ at the level ruling during March 
and April, and for the comparatively small tonnage of 
orders in sight strong competition is being met with from 
Continental makers. Rather brighter conditions exist 
in the engineering industries, and the heavy branch has 
provided a larger outlet for steel than for some time. 
William Beardmore and Co., Ltd., of Glasgow, have 
secured an order from India for wheels and axles, which, 
with the orders already in hand, will keep the works 
busy. Interest has been aroused by the announcement 
that in pursuance of a plan of rationalisation, the Mossend 
works of William Beardmore and Co., which were closed 
down in 1928, have been disposed of to Colville’s, Ltd. 
Judging by the demand for sections, the constructional 
engineering works in Scotland are rather better occupied 
than for the past two months. In the lighter department 
the re-rollers are complaining of Continental competition, 
and few of them are working full time. The tube works 
are well employed, the demand being principally for 
weldless descriptions. In the Lancashire market, condi- 
tions have not varied much over the past few weeks. 
There is considerable activity in some branches, but the 
heavy steel works, although carrying fairly good order 
books, are not finding it easy to obtain fresh business. 
The constructional engineering shops in Lancashire are 
quiet, and little local work is being given out, so that the 
demand for sections is poor. Competition is keen in this 
department, the quotations for angles being £8 7s. 6d., 
less a rebate, whilst Continental material is offered at 
£7. Similarly, the British works quote £8 15s. for joists, 
less a rebate of 22s. 6d., against the Continental price of 
£7 2s. 6d. In both cases the foreign quotations include 
import duties. In the Barrow district the works are 
busily engaged, and are turning out a good tonnage of 
rails, hoops, and strip. 








Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


The North-East Coast and Yorkshire. 


The iron and steel market on the North-East 
Coast has been quiet during the past week, and there is 
scarcely likely to be any marked increase in demand 
until after the Whitsun holidays. Prices, however, remain 
firm in all departments, and if the tendency for quotations 
to advance is less noticeable there is no weakening in the 
position. The requirements of the shipyards have not 
expanded, and although there is a steady demand, large: 
orders from this industry would be welcomed by the steel! 
works. The ship-repairing yards are moderately busy, 
and are absorbing fair quantities of steel. The rolling 
mills are well employed, principally upon home trade 
orders, but there are in hand contracts for Russia, and 
also for the Argentine. The support afforded by orders 
from home and foreign railways has improved the position 
of the works, and it is said that the orders for South 
Africa alone on the books total £60,000. The demand for 
joists and sections has improved recently, but again 
principally upon home account. The constructional 
engineers in the district, however, are fairly well off for 
work, and are taking good quantities of steel. It is interest- 
ing to note that the latest available statistics show that 
the production of steel on the North-East Coast during 
March was larger than in any other district, and totalled 
169,800 tons, compared with 105,500 tons in March, 1933. 
Active conditions continue to characterise the markets in 
Yorkshire, and whilst business has not increased of late, 
in most departments the rate of production has been 
well maintained. In March, the output of steel in Sheffield 
totalled 124,500 tons, compared with 79,100 tons in 
March, 1933. A noticeable feature of the market is the 
strong demand for special steels, and extensions to plant 
are being undertaken to keep pace with the increasing 
use of this material. The works catering for the motor 
trade are, in many cases. working full time, and lately 
there have been some good orders placed for omnibus 
chassis. Business in stainless steel shows no signs of 
relaxing, the demand being particularly strong for stainless 
steel sheets. 


Copper and Tin. 


A much better tone has developed in the electro- 
lytic copper market, and prices at the end of last week 
and at the beginning of this showed considerable strength. 
The movement seemed to be largely due to American 
buying in expectation that the copper code would be 
tightened up, and that not only would the offerings of 
outside copper be withdrawn, but that the domestic price 
might be advanced. These anticipations have not been 
realised, but buying has been on a moderately good 
scale, and the price which, last week, touched £35 10s.. 
is now about 8-323c., or about £36 10s. The prohibition 
of imports of copper into Germany is due to expire on 
May 2lst, and the market believes that German con- 
sumers are not well off as regards stocks, and that there 
may be a good volume of replacement buying. The 
Italian market is still limited by restrictions upon exchange 
transactions, but from other parts of the Continent the 
demand has been moderately good. In the United States 
the market has been spoilt to some extent by the offerings 
of copper described as “‘ non Blue Eagle,” “‘ Blue Eagle ” 
»eing the term given to the copper which officially comes 
under the Code. These quotations, however, have been 
withdrawn pending a ruling on the position of this copper 
by the Code authorities. In the standard market, also, 
a brighter tone has developed.. There has been a good 
volume of spéculative buying which has helped to raise 
prices. ... The tin market has been uninteresting, and 
business has been on a comparatively small scale. Con- 
sumers appear to be holding aloof from the market until 
the result of the deliberations of the International Tin 
Committee, at its meeting this week, is known. It is 
expected that the scheme for establishing a Buffer Pool 
will be accepted. It is not likely that this market will 
show much life until some idea can be gathered of the 
policy which the Pool will adopt if it comes into operation. 
Buying by the Continent has been quiet, largely because 
of the restrictions upon purchases of metal in force in 
Germany. American buying has been at a fair rate, but 
the quantities have not been large. 


Lead and Spelter. 


Conditions in the lead market do not seem to 
improve, although there is a good demand from the 
consuming industries. The building trade and the paint 
manufacturers in particular are taking good deliveries. 
The arrivals and expected arrivals of foreign lead, however. 
have served to depress prices and to keep the contango 
at about 6s. 3d. The demand from the Continent has been 
disappointing, and expectations of Russian purchases 
have not been realised. A feature of the market has been 
the scarcity of Empire brands, which has resulted in heavy 
premiums being charged. . . . Somewhat similar conditions 
to those ruling in lead have prevailed in the spelter market. 
The industrial demand has been quite good, and whilst 
some improvement is noticeable in the quantities taken 
by the galvanisers, a considerable tonnage of spelter is 
going into consumption in the zine sheet and brass trades. 
There has been a good demand for prompt delivery, and 
this has had to be met by taking spelter out of warehouse. 
This metal was placed in bonded warehouse before the 
duties were imposed, and not unnaturally the holders 
charged good premiums. The figures of the European 
Cartel are expected to show a considerable reduction in 
the stocks on the month, and this supports the view that 
the statistical position of this metal is steadily improving. 
At the moment this is not a popular market amongst 
speculators, since the wide contango which ranges between 
6s. 3d. and 7s. 6d. per ton makes operations too expensive. 
In fact, the easier tone which has ruled is partly due to 
speculators getting rid of their commitments for this reason. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated Britis 
Steelmakers : joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 


PIG IRON. STEEL (continued) NON-FERROUS METAL. 
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French Engineering Notes. 


(From our own Correspondent in Paria.) 
Reviving Trade Prospects. 


THERE is nothing yet to indicate an immediate 
improvement in the engineering trades, which are still 
suffering from the general inactivity, but confidence is 
reviving with a belief that trade has touched the bottom 
of the depression, and that the national economy scheme 
will soon begin to produce results favourable to recovery. 
For the first time the country has before it a definite plan 
of financial reform that may have far-reaching effects 
if carried out in the way proposed. Its success will depend 
upon the manner in which it is received by Parliament 
when it reassembles shortly, though in view of the general 
attitude of the country against parliamentary obstruction, 
it seems fairly certain that the Government will succeed 
in getting its measures adopted. What is particularly 
needed is the distribution of orders, which are being given 
out rather more freely than of late, but there can be no 
sustained activity until the plan is put fully into operation. 
A Committee has been appointed to make out the list of 
public works, and it is not believed that a start can be 
made upon them for another five or six months. Com- 
mittees have also been formed to conduct local inquiries 
into the means of correlating road and rail traffic, and 
when that work is completed there will be further possi- 
bilities of business that is being held up partly by the 
uncertain position of the railway companies which are 
unable to settle upon types of rolling stock until they know 
the conditions under which they will be required to deal 
with the lighter traffic. Meanwhile, the companies are 
preparing for extensions of railway stations and improve- 
ments to the equipment of lines that should provide a 
good deal of work. Some electrification undertakings are 
also to be resumed, including the Chavanon dam, which 
has been held up for a long time. Another cause for satis- 
faction 1s the successful carrying out of the task under- 
taken by the Minister of Commerce to improve foreign 
commercial relations. What has been done is of a tem- 
porary and partial character, and so long as the Govern- 
ment feels itself bound to adhere to its rigid principles of 
reciprocal trade, there can be no question of permanent 
agreements. It is endeavouring to enter into workable 
arrangements until such time as the country is in a 
position to open its markets more freely to other coun- 
tries. It is reported that negotiations with Great Britain 
will be resumed before the end of this month. 


Transcontinental Water Traffic. 


The Atlantic ports suffer more particularly from 
the slump in shipping activity because they are situated 
between two currents of international traffic, one across 
the northern part of the Continent and the other by way 
of the Mediterranean. The ports are therefore dependent 
on the home trade, which has declined as the result of 
import restrictions to an extent that causes them serious 
embarrassment. The idea of releasing themselves from this 
dependence on home traffic by diverting international 
traffic to and from Central Europe through the Atlantic 
ports has long given rise to schemes for canals across 
France to join the waterway system in Central European 
countries. These plans were discussed again last week, 
when proposals were reviewed for joining up waterways 
and improving them for accelerated transport between 
Saint-Nazaire and Basle by way of Chalon-sur-Sadne. 
The Loire itself is not navigable, except between Saint- 
Nazaire and Nantes, and any scheme must necessarily 
provide for the construction of new canals. The connec- 
tion with Basle will allow of goods being delivered in 
unbroken bulk right across Europe by way of the Danube, 
and would offer the most direct route for Transatlantic 
traffic with the central parts of the Continent. The same 
idea suggested the scheme for canalising the Rhéne, 
whereby it is hoped to provide a waterway between 
Marseilles and Basle. Though the Compagnie Nationale 
du Rhéne was formed more than a year ago to carry 
through an enterprise which aims at a considerable hydro- 
electric production as well as the canalisation of the 
river, or the construction of a parallel canal, work upon it 
is still being delayed by the preparation of plans, as well 
as by doubts as to the expediency of creating new hydro- 
electric sources of supply at a time when the existing supply 
far exceeds the country’s needs. Nevertheless, everything 
points to the possibility of the Génissiat dam being put in 
hand at a comparatively early date. So far as concerns 
navigation on the river above Lyons, the problem is com- 
plicated by the necessity of raising-the level of the Lake 
of Geneva, to which Switzerland is definitely opposed. 
Marseilles insists that the only practical solution lies in the 
construction of a lateral canal. 


Paris Surface Transport. 


The finances of the Seine Department are heavily 
burdened by the losses of the Société des Transports en 
Jommun de la Région Parisienne, which monopolises 
surface transport in the Department. The company is a 
concession holder, and works the tramways and omnibuses 
for the Department of the Seine, and during the past few 
years it has had to reorganise a system that had been getting 
into a hopelessly difficult situation, the changes being 
mainly in the direction of suppressing tramways in Paris, 
and accelerating the omnibus services in a manner enabling 
them to compete with the Metropolitan Railway. For 
reasons of economy, a drastic cut is to be made by the 
suppression of thirty-two lines of tramway in the Depart- 
ment and the rearrangement of omnibus lines, whereby it 
is expected to effect a saving of close upon 40 million 
francs a year. The extension of the Metropolitan Railway 
to the suburbs is likely to reduce considerably the surface 
traffic. The company has also abandoned the summer 
service of steamboats on the Seine. For years this service 
has been run at a heavy loss, and was only maintained 
because it was @ popular feature. It is supposed that a 
private company will take over the service and replace the 
archaic steamboats with motor boats, which will allow of 
accelerated journeys under conditions that will compete 
with existing means of communication and prove a public 
attraction. At the same time the new service will give life 
to the Seine, which is what everyone desires. 


British Patent Specifications. 





When an 4 tion is comm ted from abroad the name and 
address of the communicator are pri tn italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Offices 
Sale Branch, 25, Sout: ton-buildings, Chancery-lane, C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. ° 
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DYNAMOS AND MOTORS. 


408,470. June 14th, 1933.—DyNAMO-ELECTRIC MACHINE 
Controu, The British Thomson-Houston Company, Ltd., 
of Crown House, Aldwych, London, W.C.2. 

An arrangement is described in this specification for modifying 
the operating characteristics of dynamo-electric machines, 
having series field windings, by automatically causing the 
current through such machines to increase at a greater rate than 
the current increases through their series field windings. The 
series generator A is assumed to be a direct-current generator, 
although it may also be an alternating-current series generator, 
having « series field winding B connected in parallel with a 
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substantially instantaneously acting negative resistance current 
characteristic resistance device C. The curve D is the voltage 
characteristic of machine withincreasesin current. Asshown, this 
curve has a decided voltage droop at the higher current values 
corresponding to full load or above. The dotted portion of the 
curve illustrates the ordinary voltage current characteristic of a 
series generator. The drooping characteristic of the curve D is 
produced by the action of resistance C, whose resistance value 
decreases with increases in load on generator A, thereby causing 
the field current through series field winding B to increase at a 
lower rate than the current through the armature.—-A pril 12th, 
1934. 


TELEGRAPHS AND TELEPHONES. 


408,225. September 29th, 1932.—E.ectrricaL INsuLATORs, 
Helge Rost, of P.O. Box No. 1815, Mexico City, Mexico. 

The insulator constructed in accordance with this invention 

is composed of several moulded parts of the same composition, 

which are assembled in such a 

way that when ready for use the 





N° 408,225 complete insulator consists of 
one single piece. Simpler forms 
>) of insulators can be moulded 


in one operation by pressure- 
spraying or casting the thermo- 
plastic material. The insulators 
for communication purposes 
according to this invention have 
the following advantages over 
those heretofore used. Much 
thinner walls can be used. The 
outside diameter can be made 
smaller. The leakage path for 
the same size insulator is greatly 








increased. Excellent dielectric 
qualities are obtained. The 
dielectric losses are greatly 


decreased, owing to the high 
qualities of the dielectric, small 
diameter of the insulator, and 
long leakage path from the con- 
ductor to the pin. The dielec- 
tric losses are also decreased in 
the case of high-frequency cur- 
rents owing to the small capacity 
between the conductor and the metal pin, on account of an air 
chamber, which can be formed by double shell insulators, if 
desired.— March 29th, 1934. 


408,323. October 7th, 1932.—Power Line For WIRELEss 
TRANSMITTING ANTENNAE, C. Lorenz Aktiengesellschaft, 
of Lorenzweg 1, Berlin-Tempelhof, Berlin, Germany. 

A power line for a transmitting antenna is characterised in 
accordance with this invention by a coil ment in the 
parallel conductors for neutralising or preventing the flow of 
co-phasal currents of the transmitting frequency. An antenna 
A of any antenna arrangement is fed from the transmitter B 
over the power line C. In the middle of the line is a coil arrange- 
ment D, which consists of two interwound coils, which are wound 
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in the same direction and are closely coupled together, one of 
these coils being inserted in each of the two conductors of the 
line. The inductances of these coils neutralise one another for 
the counter-phasal currents coming from the transmitter, so 
that in this desired direction the power can flow unhindered. 
With the co-phasal currents induced by the radiation of the 
antenna A, however, the inductances are added, so that the 
currents find a resistance which does not permit them to flow. 
The coils D may be repeated in the line at certain intervals, 
which are preferably equal.—<A pril 9th, 1934. 


408,463. May 23rd, 1933.—Exrorrio CaBLe CONDUITS, 
Giovanni Pasini, of 162, Via Po, Rome, Italy. 

This invention relates to a reinforced concrete subterranean 
conduit for telephonic, telegraphic, and electric cables generally. 
One of the objects of the invention is to utilise to its maximum 
the cross-sectional area of the conduit. Another object is to 
facilitate laying and removal of cables. The duit comprises 











transversely ar iron frames connected together by 
jongitudinal iron rods A. The frames are formed of flat or 


profiled iron rods B, and support, by means of suitable flat 
iron rods C and round rods D, rollers E, on which the cables F 
may be placed. These rollers E are made of electrically insulat- 
ing material, such as, for example, wood, earthenware, china, 
or glass. The distance between the frames is chosen according 
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to the type of cable to be laid. The concrete G may be put in 
place on the spot. In order to prevent dangerous stresses in the 
conduit due to small earth slips, suitable joints may be provided 
to allow yielding, up to a certain degree, of the various sections 
of the cable conduit.—A pril 12th, 1934. 


FURNACES. 

408,326. October 8th, 1932.—Ancuorine LininGs TO FURNACE 
Watts, G. Saintenoy, 4 rue de Casablanca, Paris (15 éme), 
France. 

The object of this device is to anchor the lining of a furnace 
on to the wall proper and yet allow a small degree of freedom 
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between the two parts. In the lining, represented in the drawing 
by the stippled area, there are embedded conical masses of 
refractory material A. These masses are provided with hook- 
shaped projections B, made of pipe, which engage brackets 
C fixed in the permanent wall of the furnace.—A pril 9th, 1934. 


PUMPING AND BLOWING MACHINERY. 


408,325. October 8th, 1932.—Rorary Fans, R. E. Workman, 
41, Hamilton-drive, Glasgow, W.2. 

The inventor asserts that the control of the output 
of constant speed fans by means of the usual form of 
dampers is inefficient. He, consequently, constructs his 
fan with a vortical inlet from A, and in this inlet there is 
provided a diaphragm B that can be moved towards the inlet 
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to the fan to reduce the cross-sectional area of the inlet. This 
diaphragm is hinged at C to permit such movement. There is 
also a baffle plate D, which can be swung about the axis E. 
When it is desired to reduce the output of the fan the baffle 
is put in the closed position, so that a “*pre-whirl”’ is produced 
in the inlet. For the maximum output the diaphragm is drawn 
back, and the baffle is opened, as shown at F.— April 9h, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


408,372. November 15th, 1932.—Hypkavuuic PressEs, M. 
M. Eaton, 18, Brearley-street, Birmingham, 








In this press, which is put forward as bei specially suitable 
for edhe 2) os plastic materials, the Soutien effected upward. 
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The stalk A of the machine has 4 top platen B and a fixed piston 
C. Surrounding this oe there is the cylinder D, carrying 


the bottom platen. ydraulic pressure introduced into the 
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space above the fixed piston squeezes the platens together. They 
may be heated by any convenient means.—A pril 12th, 1934. 


TRAMWAYS AND RAILWAYS. 


408,305. September 30th, 1932.—Disc WHEELS, Vereinigte 
Stahlwerke Aktiengesellschaft, Breitestr. 67-69, Diissel- 
dorf, Germany. 

It appears that the inventors aim at making a resilient 
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disc wheel by making the web both undulating in a radial 
direction and corrugated axially. The broken lines of the 
drawing show how the disc is deformed to produce the corruga- 
tions.— April 3rd, 1934. 


MISCELLANEOUS. 
408,169. October 24th, 1933.—RoLLER Bearines, Aktie- 
bolaget Svenska CKullagerfabriken, 17 Artillerigatan, 


Gothenburg, Sweden. 
The rollers of this bearing are kept in axial alignment by being 
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pressed against the loose ring A. The pressure for this purpose 
is provided by the resultant of the radial forces B and C on the 
rollers.—A pril 5th, 1924. 


408,530. October 9th, 1933.—Rectiryine INsTaLLaTIoNs 
COMPRISING A NuMBER OF RecTiIFERS, N. V. Philips’ 
Gloeilampenfabrieken, of Emmasingel, Eindhoven, North- 
Brabant, The Netherlands. 

This specification describes a polyphase rectifying installation, 
comprising a number of rectifiers in which a tuned electric 
circuit is connected between the D.C. current terminals and is 
tuned to the frequency of the voltage impulses occurring if 
one of the rectifying tubes becomes defective. A, B, and C 
are the terminals of a three-phase network to which the rectify- 
ing installation is connected ; D and E are the terminals from 
which the direct current to be supplied is taken off. The rectify- 
ing installation comprises a transformer F, the six-phase 
secondary winding of the transformer being designated by G. 





At one end the secondary coils are connected to the direct- 
current terminal through a choke coil H. The other ends are 
connected to the anodes of rectifying tubes J, K, and L. Each 
tube comprises two anodes and a cathode. The cathodes 
M, N, and O are fed by the transformer coils P, Q, and R, 
which may be constructed as windings of the transformer F 
or for which a separate heating transformer may be used. The 
middle points of the coils P, Q, and R are connected to the direct- 
current terminal E. A condenser 8 and an inductance T are 
connected in series between the terminals D and E, a small 
glow discharge tube U with corresponding limiting resistance 
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being connected in parallel with the condenser. If the network 
from which the alternating tension is derived has a frequency 
of 50 cycles, the circuit comprising the capacity S and the 
inductance T must be tuned to a frequency of 100 cycles per 
second with the circuit arrangement represented. If with this 
arrangement one of the tubes. becomes defective, the supplied 
direct voltage will abruptly fall twice during each cycle. A 
pulsating tension is consequently superimposed on the direct 
voltage, the first harmonic of which has a frequency of 100 cycles 
per second. Owing to this first harmonic a strong alternating 
voltage is set up in the tuned circuit, so that the voltage between 
the plates of the condenser S increases to such an extent that the 
glow discharge tube U is ignited.— April 12th, 1934. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ALFRED HERBERT, Ltd., Coventry, have been appointed sole 
selling agents in the United Kingdom and the Irish Free State 
for the complete range of Hendey high-speed lathes. 

W. A. TooKey, M.Inst.C.E., M.I. Mech. E., M.I.A.E., 
consulting engineer, of 39, Victoria-street, Westminster, S.W.1, 
is moving to 36, Victoria-street, S.W.1, on May 24th. 

Cox anp Danks, Ltd., ask us to announce that the work 
which has been proceeding for the past twelve months on their 
new scrap depot at Frederick-road, Pendleton, Manchester, 
is now completed, and the yard is ready for use. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THe HoFrMANN MANUFACTURING Company, Ltd., has 
received from the Transport Committee of the Corporation of 
Glasgow a contract to supply 500 roller bearing axle-boxes in 
connection with the Corporation’s tramcar reconditioning 
scheme. 

THE BRADLEY PULVERISER Company, 37, Walbrook, E.C.4, 
has received from Robert Broadbent and Son, Ltd., an order for 
one 30in. Griffin mill for a limestone quarry ; and from a com- 
pany in India an order for a 24in. Griftin mill for grinding burnt 
lime. limestone, &c. 

Tue British THomson-Houston Company, Ltd., has 
received an order from the London Passenger Transport Board 
for 325 sets of relays, contactors, resistances, kc. These equip- 
ments are being supplied in order to convert the present control 
gear fitted to motor coaches equipped with straight field motors 
to make them suitable for the control of shunted field motors 


THe Brush ELECTRICAL ENGINEERING Company, Ltd., of 
Loughborough, has received an order for three sets, each of 
two large C.I. engines, to drive refrigerating plant on the three 
new 13,000-ton vessels—‘‘ Australia Star,’ ‘‘New Zealand 
Star,” and ‘‘ Imperial Star ’’"—being built by Harland and Wolff, 
Belfast, for the Blue Star Line. One set of the refrigerating 
plant will be supplied by the Liverpool Refrigeration Company, 
the other two sets by J. and E. Hall, of Dartford. 











CATALOGUES. 


MARSHALL, Sons AND Co., Ltd., Gainsborough.—Publication 
No. 2312, on the “ Trent’ vertical cross-tube boiler. 

BrRvucE PEEBLES AND Co., Ltd., Edinburgh.—Price List 
No. 27 of A.C. motors, squirrel-cage and slip-ring types. 

GENT anv Co., Ltd., Faraday Works, Leicester.—*‘* Tangent 
Bulletin ”’ of the “ Pul-Syn-Etic ’’ system of electric clocks. 

Witcot (PARENT) Co., Ltd., 152-156, Great Portland-street, 
W.1.—ParticuJars and a sample of the ‘‘ Cross-Over ” hose clip. 

Rose, Downs aND THompson, Ltd., Old Foundry, Hull.— 
List No. 23, illustrating and describing ‘‘ Premier ’’ presses and 
oil mills. 

TEcALEMItT, Ltd., Great West-road, Brentford, Middlesex.— 
“Lubrication : Industrial, Marine, Aircraft, Locomotive, and 
Railway.” 

Moter Provvtcts, Ltd., 42, Kingsway, W.C.2.—An attractive 
brochure showing the various uses of “* Fosalsil ’’ heat-insulating 
materials. 

DrayToN REGULATOR AND INSTRUMENT Company, Ltd., 
West Drayton, Middlesex.—A set of publications on gasworks 
instruments. 

Igranic Evectric Company, Ltd., 149, Queen Victoria- 
street, E.C.4.—Publication No. 6822, on motor control gear for 
marine service. 

STURTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, E.C.4.—Leaflets on multivane, superblade, and 
paddle type fans. 

P. R. Jackson anv Co., Ltd., Salford Rolling Mills, Man- 


Forthcoming Engagements, 








Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

: : ——— 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

To-pay. 


Inst. OF STRUCTURAL ENGINEERS: WESTERN COUNTIES 
Brancu.—At Merchant Venturers’ Technical College, Bristol 


‘* Evolution and Economics of Structures,’’ Mr. A. J. Bowron 
7.15 p.m. 
Puysicat Soc.—At Imperial College of Science and Tech 


nology, South Kensington, 8.W.7. Editing Committee, 
3.30 p.m.; Council meeting, 4 p.m.; meeting, 5 p.m. 


TuHuRsvDay, MAy 24TH. 
Inst. oF SrructurRaL ENGtneers.—10, Upper Belgrave 
street, S.W.1. Annual general meeting. 6.30 p.m. 


Monpay, May 28rTu. 


NaTIonaL Inst. oF INDUSTRIAL PsycHoLocy.—At London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. ‘*‘ Recent Researches into the Nature of 
Manual Skill,’’ Dr. J. W. Cox. 5.30 p.m. 


Tuurspay, May 3lsr. 


Roya AERONAUTICAL Soc.—Science Museum, 8S. Kensington, 
S.W.7. Conversazione, 8.30 p.m. to midnight; reception 
8.30 to 9p.m. Twenty-second Wilbur Wright Memorial Lecture 
“* Stalling,’’ Professor B. Melvill Jones, 9.15 p.m. 


SatTurvay, JUNE 2Nv. 

Inst. OF ELecTRICAL ENGINEERS: LONDON STUDENTS. 
Summer outing. Tour of electrification scheme of the Southern 
Railway. Leave Victoria noon. Further particulars from Mr. 
N. Rice, 32, Elsie-road, Dulwich ,8.E.22. 


WEDNESDAY AND THURSDAY, JUNE 13TH AND l4rTH. 


HamsBureG Tank Soc.—Visit to Leith and Glasgow. 


Monpbay, June 18TH, TO WEDNESDAY, JUNE 20TH. 


Inst. OF HEATING AND VENTILATING ENGINEERS.—Summe! 
meeting at Hastings. Monday: Queen’s Hotel, Council meet- 
ing, 5.30 p.m. Tuesday: Queen’s Hotel, ‘‘Some Heating and 
Ventilating Problems,’’ Mr. A. F. Dufton, 9.30 a.m.; reception 
and banquet, 6.45 for 7.15 p.m. Wednesday: Circular motor 
tour, 10 a.m. 

WEDNESDAY, JUNE 27TH. 

RoyaL METEOROLOGICAL Soc.—Visit to Croydon Aerodrome. 
Reception, 3.30 to 4 p.m. Address, ‘‘ Developments in the 
Meteorological Services for Aviation,”’ Mr. F. Entwistle, 4 p.m. 
Inspection of the Aerodrome, 5.15 p.m. 

WEDNESDAY, JULY 4TH. 

Inst. oF ELECTRICAL ENGINEERS : SoutH MIDLAND CENTRE. 
—Summer visit to works of Callenders’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 
street Station, Birmingham, 8.20 a.m. 


SatuRDAY TO WEDNESDAY, JULY 28TH TO AUGUST 8TH. 


Inst. oF EvectricaL ENGINEERS: LONDON STUDENTs. 
Summer tour to Ruhr District of Northern Germany. Pa: 
ticulars from Mr. T. 8S. Smith, 51, Exeter-road, Welling, Kent. 








LAUNCHES AND TRIAL TRIPS. 


Mona’s QUEEN, twin-screw geared turbine steamer; built 
by Cammell Laird and Co., Ltd., to the order of Isle of Man 
Steam Packet Company, Ltd.; dimensions, 347ft. by 48ft. by 
26ft.; to carry passengers. Engines, Parsons geared turbines ; 
launch, recently. 








A REINFORCEMENT FOR Roap Surraces.—In our issue of 
May 11th, we briefly described a form of reinforcement for road 
surfaces, devised by Mr. W. Carrick Howat, but regret that his 
name was printed incorrectly. The address will, however, be 
sufficient. 

ACCIDENTS AND ACETYLENE CUTTING.— With a view of proving 
the value of oxy-acetylene equipment for quickly cutting steel 
or iron as required in cases where persons are trapped by 
vehicles or in machinery, or for use in cutting through dangerous 
buckled or fallen iron and steel which impede fire fighting or 
salvaging, members of the Eastbourne Fire Brigade demon- 
strated oxy-acetylene cutting on Wednesday, May 16th, for the 
benefit of delegates to the annual conference of the Professional 
Fire Brigades’ Association. The equipment used was supplied 
by the British Oxygen Company and its simplicity of operation 
and portability were noted yy the visitors. 

AsBEsTOs CLOTHING.—Last week an exhibition was given b) 
Bell’s Asbestos Company, of Slough, of the heat insulating value 
of asbestos. During the demonstration a man clad in an 
asbestos suit walked into a tunnel through which a violent fire 
was being drawn by an exhaust fan, and “‘ rescued’ a deed box 
of which the soldered joints were already melting. He could 
not stay long in the tunnei, which was 24it. long, as he had no 
breathing apparatus; but when he came out again, although 
we found that the outside of his clothing was too hot for com- 
fortable contact, he himself was not incommoded. Several 
other demonstrations were made, such as walking into a big 
bonfire, and a man in ordinary attire sitting in a room while 
an adjacent room, separated by an intervening partition of 
asbestos, went up in flames. 


Tue British Cast IRON ResEARCH AssocraTIoN.—In 1930, 
the British Cast Iron Research Association, St. Paul’s-square, 
Birmingham, issued, as Research Report No. 73, full details 
of the methods of testing foundry moulding sands for both 
research and foundry control purposes, which had been adopted 
in the work done by the Association over a period of five years. 
In view of the general interest in this subject, the Council 
made the report available to all interested, and it rapidly went 
out of print. Special Publication No. 2 forms the second edition 
of this report, revised and enlarged. It deals with recommended 
methods for the testing and control of foundry moulding sands 
for any branch of foundry work. The bulk of the report gives 
the procedure recommended for sampling, milling, and com- 
pacting moulding sands, and recommended methods for 
determining moisture, particle size, mechanical strength, per- 
meability, and refractoriness of moulding sands. There is @ 
section on chemical analysis and appendices are included on 
the principles governing the size of the recommended test 
pieces, and representative results from all parts of Great Britain 





chester.—A’ loose-leaf book containing particulars of the firm 
and its products. 


in various branches of foundry practice. A complete statement 
of, recommended testing apparatus, with prices, is also_included. 
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Permanent Iron and Steel Duties. 


Tue removal of the period limit to the import 
duties upon iron and steel, announced in a White 
Paper published on May 18th, was practically certain 
from the time the industry adopted its new constitu- 
tion on April 19th. The White Paper contains a 
brief resumé of the steps taken by the industry to 
meet the Government’s wishes since the Advisory 
Committee in October, 1932, recommended temporary 
duties upon iron and steel for two years, ‘‘ subject to 
satisfactory progress being made in the preparation 
of a scheme of reorganisation and in putting the 
approved scheme into force.” The development of 
the situation until the adoption of the constitution 
last April has been dealt with stage by stage in the 
columns of THE ENGINEER, and is familiar to our 
readers. The Advisory Committee now publishes 
the constitution of the British Iron and Steel Federa- 
tion in full, and points out that the scheme ‘ while of 
a less compelling character than that submitted in 
March, 1933,” is on substantially the same lines and 
‘“‘ has the support of the great bulk of the industry—a 
fact which should make for rapid progress in its 
application.” Reference is made to the objects of 
the reorganisation scheme :—‘‘(1) To provide a 
maximum manufacturing and commercial efficiency 
throughout the industry; and (2) to expand the 
export trade in iron and steel products.’ The 
Committee adds that it has been its policy through- 
out the past two years to co-operate with the industry 
in pursuit of these objects, and it promises that they 
‘will govern any recommendation we may submit 
in future, whether for the alteration of the present 
duties or for the grant of a drawback in particular 
cases.’ Finally, the Advisory Committee recognises 
a * statutory responsibility not only to the iron and 
steel industry, but also to consumers of iron and steel 
products, on whose prosperity the fortunes of the 
iron and steel industry so largely depend.” 


Co-operation in Industry. 


In proposing the toast ‘“‘ Co-operation in Industry ”’ 
at the annual dinner of the British Electrical and 
Allied Manufacturers’ Association, presided over 
by Lord Derby at the Connaught Rooms on Thursday, 
May 17th, Mr. J. M. Railing, Chairman of the Associa- 
tion, referred to the measures of protection which 
during the past two years the Government has given to 
counter the dumping policy of competitive countries. 
It seemed, he said, obvious that it was necessary to take 
similar measures for the protection of the industry 
from within, for it was the unfortunate experience of 
all connected with the manufacture of electrical 
machinery that the return obtained was entirely 
incommensurate with the technical skill involved 
in its design and production, and with the financial 
and other risks that had to be faced. Cut-throat 
competition benefited no one in the long run. It 
lowered the standard of industry generally, and failed 
to benefit the consumer, especially when highly 
technical products were concerned. Mr. Runciman, 
the President of the Board of Trade, had recently 
sounded a note of warning against what he termed 
* rings.”’ His condemnation of what might be called 
the obsolete conception of business co-operation was 
correct, but the old form of competition which was of 
price and price alone, had been replaced by an even 
more exacting form of competition—that of service 
and quality, and he ventured to suggest that the good 
arising out of that new competition was more stable, 
more concrete, and of far greater advantage to the 
consumer, and to the country than the old. Other 
countries had recognised the value of a joint examina- 
tion of marketing and production problems. British 
export trade had been threatened by the growing 
adoption in other manufacturing countries of the 
system of quotas with the general object of controlling 
the origin and quantity of their imports or of using 
those powers for bargaining purposes. Who could 
advise the Government on such matters, in so 
far as they affected the people concerned, better 
than a representative body like the ‘‘ B.E.A.M.A.”’ ? 
Individualism, when not carried to the extremes, 
had the advantages of personal responsibility, of 
the steady inducement to give maximum output and 
of exceptional opportunities for imagination and 
initiative, but with the immense growth of produc- 
tive capacity of the world, an industrial nation was 
faced with the choice of some system of voluntary 
co-operation in its industries or, possibly the only 
alternative, some measure of State control. 


Physics and Science Museums. 


THE annual general meeting of the Institute of 
Physics was held on Tuesday, May 15th, at the Royal 
Institution. In his presidential address, Sir Henry 
Lyons referred to the work which the Board of the 
Institute had done, through a special committee, in 
locating pieces of physical apparatus that were of 
special historical importance, and ensuring, so far as 
possible, that they should be preserved from deteriora- 


Director of the Science Museum, and would be the 
same to Colonel Macintosh, his successor. Sir 
Henry laid stress on the necessity of preserving 
records of the development of physical science, as 
occasion occurred, and pointed out that most of the 
examples known to-day dated from the eighteenth 
and nineteenth centuries, but examples from earlier 
times had come only in rare and isolated cases. 
That was due, he thought, to there being no institu- 
tion where they could be deposited, and non-recogni- 
tion of their historical importance. The same influ- 
ences were in operation to-day, and there was still 
much difficulty, Sir Henry said, in securing for 
posterity the more important examples of appa- 
ratus which had played their part in the advance of 
science. .... The annual report of the Institute for 
1933 shows an increase in its standing and influence. 
A new scheme of that year is the training of laboratory 
assistants and the issue of certificates of competence 
in laboratory arts, while with a view to bringing to the 
notice of industrialists the help which can be given by 
physicists, a two-day conference and exhibition on 
the applications of X-ray structural analysis to various 
industries, will be held in the spring of 1935. 


The Heavy Electrical Industry. 


In the course of his address at the annual meeting 
of the Brush Electrical Engineering Company, Ltd., 
held in London on Thursday, May 17th, Mr. F. R. 
Davenport, the chairman of the company, referred 
to the heavy trading loss which his company had 
sustained, owing to lack of orders and very low prices 
in all departments. During the year, he said, the 
company had begun the manufacture of oil engines 
and homogenisers, and it had entered into an arrange- 
ment with a prominent Continental manufacturer of 
steel works machinery to build plant to its designs for 
British steel works. Referring to recent statements 
by the chairmen of similar firms engaged in the heavy 
electrical industry as to the excess of productive 
capacity, Mr. Davenport said that in his view that 
was an important matter, and one in which his firm 
would gladly confer with a view to stabilising that 
branch of the industry. It was an industry composed 
of skilled men, whether engineers, designers, or 
manual workers, and surely as such it deserved, and 
it should be organised to yield, fair prices and a 
reasonable return on its capital. In general terms, it 
might be said that the leading customers of the 
industry, the purveyors of electrical power and owners 
of road transport concerns, secured both a good living 
and a good return on the capital entrusted to them. 
Logically, it was only fair that the manufacturers 
who were the complement of those industries, and 
assisted them to attain that position, should also 
receive a fair return on their labour, and be able to 
earn a fair yield on the capital entrusted to them. 
The present year, Mr. Davenport said, was showing 
rather better prospects, with more orders and in- 
creased prices in some directions, and he expressed 
the hope that the company’s worst experiences were 
over. 


Palmers’ Hebburn Yard. 


THE announcement was made on Friday, May 18th, 
that National Shipbuilders’ Security, Ltd., had pur- 
chased Palmers’ Hebburn shipyard and repairing 
works from Palmers’ Hebburn, Ltd., a subsidiary 
company of Palmers’ Shipbuilding and Iron Company, 
Ltd. A new company is, however, to be formed with 
a Similar name, in order to carry on the ship and engine 
repairing and dry-docking activities at Hebburn, 
where the firm’s 700ft.- graving dock is in frequent 
demand. The work now on hand will be carried out 
according to contract, and further work is being 
booked, while arrangements have been made for 
securing the continuity of the business. The chair- 
man of the new company will be Mr. Cresswell Pyman. 
Colonel D. R. MacDonald will also be a director, and 
the managing director is to be Mr. E. L. Champness. 
The staff will be mainly recruited from the old 
company. The Hebburn shipyard, it may be recalled, 
was bought by. Palmers’ Shipbuilding and Iron 
Company, Ltd., from Robert.'Stephenson and Co. 
in 1911. No official announcement has yet been 
made with regard to the future of the Jarrow shipyard 
of Palmers’ Shipbuilding and Iron Company, Ltd., 
with its blast-furnaces, steel furnaces, and galvanising 
departments, which was started in 1851, and from 
which the 1000th ship was launched in 1930. 


The Proposed Haifa-Baghdad Railway. 


In a paper read before the Royal Central Asian 
Society on Tuesday evening, May 15th, Mr. E. H. 
Keeling gave an interesting description of the pro- 
posed Haifa—Baghdad Railway, for which a detailed 
survey was made for the Crown Agents for the 
Colonies by Messrs. Rendel, Palmer and Tritton, of 
Westminster, in 1930. From Haifa the railway would 
run to the Jordan with a ruling gradient of 1 in 100, 
and would cross the river about 10 miles south of the 
Sea of Galilee. The line would then ascend the steep 
hills of ancient Gilead, following a tributary of the 
Jordan called the Wadi-el-Arab. This river is itself 
intersected by the ravines of its tributaries, and only 
by threading the streams and passing from one to 
another through tunnels could a route be obtained. 


is 1 in 50, and curves of 10 deg., or 573ft. radius, are 
freely used. Seven tunnels would be required and 
eight viaducts. Eastwards from the Trans-Jordan 
plateau to Baghdad, the ruling gradient would be 
1 in 200, and the highest point would be nearly 3000ft. 
above sea level. Fifty miles after crossing the Jordan 
the line would reach the rock-strewn desert. The 
railway would span the Euphrates by a bridge about 
600 yards long, and would then cross an alluvial 
plain to the Tigris at Baghdad, where it would join 
the railways of Iraq which run to Basra and to the 
Persian frontier. Of the total distance of 685 miles, 
48 are in Palestine, 280 in Trans-Jordan, and 
357 in Iraq. The railway would take four years to 
construct and would cost about £7,000,000, inclusive 
of rolling stock. Except for the steep ascent from the 
Jordan and the bridges over the Jordan and Euphrates 
it would be largely a surface line. The estimate 
provides for stone ballast throughout, and for a 
speed of 33 m.p.h. The question of gauge has not 
yet been settled. According to detailed estimates 
that have been prepared, the line ought in its eleventh 
year to earn 4 per cent. on the capital cost, including 
in this cost losses incurred in the first ten years. If 
the railway is built it will be built in the belief that 
any working deficit will be compensated for by the 
advantages, direct and indirect, to the countries 
concerned. The capital could, Mr. Keeling suggested, 
be raised at a low rate of interest if the Government of 
Iraq secured the payment of the interest and sinking 
fund charges on its oil royalties, and it was further 
suggested that the British Government should join 
the Government of Iraq in guaranteeing the loan, in 
consideration of the facts that the railway would pro- 
vide a route to India independent of the Suez Canal, 
and that nearly half the line would lie within Palestine 
and Trans-Jordan, countries under British mandate. 


Big Naval Guns. 


A RETIRED French officer and a distinguished 
writer, Monsieur Claude Farrére, followed the French 
naval manceuvres in the Atlantic during the past 
two weeks on one of the flagships, and his contri- 
butions to a Paris newspaper are evidently intended 
to prepare the public for further developments in the 
French navy. It has always been an article of faith 
amongst a large circle of French naval experts that 
the fleet should be composed of light and fast cruisers, 
destroyers, torpedo boats, submarines, and aircraft, 
which would paralyse an enemy’s battleships. The 
new fleet has been reconstructed on these lines, and 
comprises some of the most noteworthy types of 
cruisers yet built. The manceuvres were carried out 
in variable weather and ended in a calm sea. Mon- 
sieur Claude Farrére describes the general action and 
speaks highly of the navy’s efficiency, but he is 
reserved in his appreciation of some types of craft, 
apparently attaching less importance to the vital 
necessity of submarines than is ascribed to them. 
They are indispensable at the moment, for they offer 
the only means of protection until ships like the 
‘“* Dunkerque ”’ are put into service. But their lack 
of speed places submarines at a disadvantage when 
a naval battle is carried on over a considerable area 
and when conditions enable seaplanes to locate them. 
It was generally doubtful whether an underwater 
torpedo attack would be effective. Seaplanes were 
found useful for observation under favourable con- 
ditions, but Monsieur Claude Farrére states that con- 
siderable progress has still to be made in aviation for 
naval defence—much more than he had supposed. 
Pending that progress what is to be done? Battles 
will be fought over such a wide area that one man 
cannot possibly direct all the operations, which will 
have to be left largely to individual initiative, and the 
issue will depend upon the big gun. 


An Industrial Development Survey. 


Tue Board of Trade has just published an interest- 
ing survey of industrial development during 1933, 
which is rendered more valuable by some similar 
figures for 1932. The report, which is obtainable at 
the Stationery Office, is based on reports from H.M. 
Inspectors of Factories and from information collected 
by Ministry of Labour officers. It gives particulars 
of the establishment of new factories, of extensions 
to existing factories, and of factories closed down 
during the years under review, these being arranged 
in forty-one areas, which are further grouped into 
eight regions. The survey discloses that altogether 
463 new factories employing 29,500 people were 
established in 1933, and that there were in the same 
year 95 extensions, while 409 factories were closed 
down. Sixty-five of the new factories represented 
transfers from other areas. Some of the principal 
reasons for choosing a particular site appear to be 
convenience of premises, their proximity to similar 
industries, the establishment of branch factories, 
accessibility of raw materials, and close proximity 
to markets. It is of interest to record that in 90 per 
cent. of the new factories electricity is the sole form 
of power. Of the 37 factories which have been esta- 
blished with the assistance of foreign firms, 22 are in 
the Greater London area and the largest proportion 
of the participating firms are American and German. 
There are several tables in the survey which show the 
factories opened, extended, and closed in 1932 and 
1933, and these are arranged on the basis of regions, 








tion or possible loss. That work, Sir Henry said, 
was of the greatest service to him while he was the 
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The Development of the Parsons 
Steam Turbine. | 


No. 


XXI. 


(Continued from page 499, May 18th.) 


THE TIGHTENING OF LARGE BoLts. 

.* turbines increased in size, and particularly as 
44 working pressures were raised, the bolting down 
of the cylinder covers began to present practical 
difficulties. The tightening up of the large nuts 
along the joints by flogging the spanner with a 
sledge hammer was a crude and _ unsatisfactory 
process, and efforts to undo them by a similar method, 
especially after the turbine had been in service for 
any length of time, were frequently unsuccessful, 
and left no alternative but for the nuts to be cut off 
with a hammer and chisel. To improve upon this 
state of affairs, C. A. Parsons and Co., Ltd., intro- 
duced, in 1926, a new method of tightening and 


Connection 
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led to the development of turbines of the duplex 
exhaust type described above, brought about a 
still further advance in design. Since it had been 
found practicable to divide the steam flow inta two 
parts within a single cylinder, and cause each part 
to act upon its own system of low-pressure blading, 
there seemed no reason why the division should not 
be made in such a way that about two-thirds of the 
steam could be taken out of the cylinder altogether 
and admitted to the centre of another cylinder of 
the double-flow type. By this means a two-cylinder 
turbine could be constructed with three sets of low- 
pressure blading through which the steam passed in 
parallel, thus providing an area for the exhaust 
three times as great as could be obtained in an 
ordinary single - cylinder 
machine, and 50 per cent. 
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Fic. 158--METHOD OF TIGHTENING UP LARGE BOLTS 


slacking off the bolts used for the joints of turbine 
cylinders. This method was used for the first time 
in connection with the two 25,000 kW turbines built 
in 1924 for the North Tees power station, which 
work with steam at a pressure of 450 lb. per square 
inch, superheated to a temperature of 700 deg. Fah. 
In these turbines bolts 4in. diameter and 20%in. 
long under the nuts are used to secure the cover of 
the high-pressure cylinder. 

The underlying idea is that the tightness of the 
joints should be obtained rather by a predetermined 
shrinkage of the bolts than by the application of 
excessive force to the nuts. The principle was well 
known to the millwrights of a past generation, who 
frequently heated bolts before inserting them ; 
but it is carried out by Messrs. Parsons in @ much 
more scientific manner. The bolts, the shanks of 
which are made hollow for the purpose, are heated 
electrically when in position, by the method illus- 
trated in Fig. 158. The heating is done by radiant 
heat from a carbon rod inserted into each bolt, no 
current passing through the shanks of the bolts 
themselves. Two bolts are heated simultaneously, 
the electrical connections being made as shown by 
the alternative diagrams in Fig. 158, according to 
whether the electrical system is earthed or otherwise. 
The power absorbed is between 4 and 5 kW per 
bolt. Either alternating or continuous current 
can be used, at any ordinary voltage of supply. The 
procedure of tightening a bolt according to this 
method is as follows :—The nut is put on and screwed 
down hand-tight by an ordinary spanner. The 
heating element having been arranged, the current 
is switched on and the bolt heated. Still using hand 
pressure only on the spanner, the nut is rotated 
through an arc previously determined by the design 
office. As soon as this has been done, the current is 
switched off and the contraction of the bolt does the 
rest. A bolt 34in. in diameter can usually be tightened 
in about fifteen minutes. 

The same method has also been found very useful 
when machines have to be opened up after running 
for long periods with highly superheated steam. 
The expansion of the bolts by heating them elec- 
trically in the manner illustrated, entirely removes 
the pressure on the threads before any attempt is 
made to rotate the nut, and thus very much reduces 
the possibility of the nut seizing. As a further 
precaution against seizing the threads of all bolts and 
studs used in the high temperature region are sprayed 
with aluminium. ‘The aluminium appears to protect 
the surface of the steel from oxidation, and though an 
oxide film probably forms on the aluminium, this can 
be sheared comparatively easily when it is desired to 
slacken the bolt. 

THE EVOLUTION OF THE TRIPLE-EXHAUST TURBINE. 


The necessity of obtaining an adequate area for 
the passage of the low-pressure steam, which had 
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25,000 kW at 3000 r.p.m. 
It was designed to work 
with steam at a gauge 
pressure of 290 lb. per 
square inch at the stop 
valve, superheated to a 
temperature of 700 deg. 
Fah., and to exhaust into a 
vacuum of 29in. A two- 
stage regenerative feed- 
heating cycle was adopted, partially expanded steam 
being withdrawn from the turbine at absolute pressures 
of 9 lb. and 53 lb. respectively for the two heaters. 
By this means the feed water is raised to a temperature 
of 265 deg. Fah. before being delivered to the econo- 
misers. About 18 per cent. of the steam entering the 
turbine is utilised in this way. However, even 
after allowing for this reduction in the quantity of 
steam to be passed through the turbine exhaust, 
and taking into account also the partial condensa- 
tion in the turbine, the volume of the steam leaving 
the machine is nearly 220 times as great as that of 


lead 





down turbine, it was found possible to provide an 
ample exhaust area without exceeding a blade tip 
speed of 897ft. per second, or a ratio of blade lengt), 
to wheel diameter of 1 to 3-55, so that the blades 
are strong and well proportioned. 

The turbine exhausts into two condensers having 
an aggregate cooling surface of 21,500 square feet, 
One condenser deals with two of the exhausts, namely, 
that of the high-pressure cylinder, and that of the 
adjacent end of the low-pressure cylinder. The second 
condenser, which is only half the size of the former, 
deals only with the exhaust from the other end of th: 
low-pressure cylinder. The two condensers are 
connected by a large pipe to ensure that the sanxv 
vacuum exists at each end of the low-pressur 
cylinder, as any difference would, of course, have 
the result of destroying the normal steam balanc 
in this cylinder, thereby setting up an undesirabl: 
end thrust on the rotor. 

The general design of the turbine casings will be 
gathered from Fig. 159, which shows the low-pressure 
portion of the turbine arranged for hydraulic test at 
the Heaton Works. A section through the complete 
turbine is reproduced in Fig. 160, while Figs. 16) 
and 163 respectively show the blading of the high 
and low-pressure cylinders to a larger scale. 

The rotor of the high-pressure cylinder consists 
of a large forging carrying the high-pressure blading 
system directly on its surface, and fitted with five 
heavy wheels shrunk into position to carry the low- 
pressure blading of that cylinder. All the blading 
of the low-pressure cylinder is carried on wheels 
shrunk on to a central shaft of large diameter. Refer- 
ence to Figs. 161 and 163 will make evident the 
massive proportions of all wheels employed, and the 
consequent freedom from any possibility of disc 
vibration, even had this not been further provided 
against by the practice of butting together adjacent 
wheels, both at their rims and hubs. The high- 
pressure section of the rotor blading consists of 
twenty-seven rows of blades of the end-tightened 
type, ranging in length from 1-68in. on a spindle 
diameter of 23-25in., to 6-64in. on a diameter of 
38-25in. On leaving this blading the steam is divided, 
as already explained, one-third flowing onwards 
through seven pairs of low-pressure blade rings, and 
so to the exhaust of the high-pressure cylinder, and 
the other two-thirds being taken out of the turbine 
at a pressure of 9 lb. absolute and led to the centre 
of the low-pressure cylinder. Here it is again divided, 
half flowing through each set of blading to its own 
exhaust. All the three sections of low-pressure 
blading are similar, each consisting of seven pairs 
of blade rings, with blades ranging from 2:3lin. 
to 14-27in. in length. The whole of the blading of 
the turbine is made of stainless iron, and the speeds 
and diameters are such that a value of 391 was 
obtained for the Parsons Coefficient ‘“* K.” 

Considering the design of the turbine generally, it 
will be noted that the drive between the high and 
low-pressure cylinder and between the latter cylinder 
and the alternator is transmitted by flexible couplings 
of the double-claw type. Each of the turbine rotors 





Fic. 159- BRIMSDOWN L.P. TURBINE CASINGS UNDER 


the entering steam, so that the provision of a sufficient 
exhaust area was a problem requiring some considera- 
tion, particularly if conservative blade speeds and 
proportions were not to be exceeded. The solution 
which was adopted, namely, that of a triple exhaust, 
has many advantages. In the first place, since the 
low-pressure cylinder has only to deal with two- 
thirds of the total exhaust steam, smaller connecting 
pipes could be used between the two cylinders. 
Furthermore, the length of all the low-pressure blading 
could be made one-third less than would have been 
necessary in the case of an ordinary turbine with 
a double-flow, low-pressure cylinder. In the Brims- 








WATER TEST 


is located axially by means of its own pivoted-pad 
thrust block, that of the high-pressure cylinder being 
adjustable to permit of the accurate setting of the 
clearances of the end-tightened blades. Both rotors 
are bored axially from end to end to enable the sound- 
ness of the metal to be verified, a practice never 
departed from by Messrs. Parsons for all important 
forgings since it was first introduced by them in 1922. 
Both high and low-pressure cylinders are provided 
with carbon-packed glands, none of which are called 
upon to withstand more than atmospheric pressure. 
Details of the design of one of these glands are given 
in Fig. 162. The valve chest is mounted on the founda- 
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tions quite separately from the turbine, the connection 
between the two consisting of four long flexible 
U-shaped pipes, so that no stresses can be trans- 
mitted to the turbine casing. 

A section through the valve chest is given in Fig. 
164. Steam coming from the main stop valve enters 
the chest through the branch on the left. It first 
passes upwards through the emergency valve, then 
through a strainer and downwards through the 
double-beat governor valve to the flexible pipes 
which lead it to the inlet belt of the turbine. The 
emergency valve is normally held open against the 
pressure of a strong spring, which closes it auto- 
matically and thus shuts off all steam from the 
turbine when the mechanism is tripped, either by 
hand or by the operation of the emergency governor 
on the end of the turbine shaft. The manner in 
which the speed of the turbine is controlled by the 
ordinary governor will be clear from Fig. 165. The 
governor valve which regulates the admission of live 
steam is operated by the spring-loaded relay piston 
above it, to the spindle of which it is connected by 
crossheads and side links. The relay piston is raised 
by means of the admission of oil under pressure 
beneath it, the inlet and outlet of this oil being con- 
trolled by the position of the relay plunger seen at the 
side of the cylinder. The motion of this plunger is 
determined mechanically by the centrifugal governor, 
to which it is connected by the system of linkwork, 
as shown in Fig. 165. 

Reference to the same illustration will show that 
the bracket on the cover of the relay cylinder pro- 
vides a fulcrum for a bell-crank lever, one arm of 
which projects horizontally over the top of the 
spindle of the relay piston. All the time that the 
turbine is working at loads below its most economical 
output of 20,000 kW the relay piston does not rise to 
a sufficient height for its spindle to come into contact 
with the end of this lever. If, however, a greater 
demand is made for power, the spindle rises higher, 
lifting the lever and thus automatically opening the 
overload valve on the top of the turbine. The effect 
of the opening of this valve is to admit live steam to 
the overload belt, thus by-passing the first six pairs 
of blade rows in the turbine. Under such conditions 
the turbine can develop loads up to 25,000 kW, its 
speed being controlled by the action of the centrifugal 
governor on the automatic by-pass valve instead of 
on the ordinary governor valve. The governing at 
all loads is very sensitive, the instantaneous response 
of the. relay piston to the slightest change of speed 
being secured by maintaining the oil in continuous 
motion. This is effected by providing a spring-loaded 
relief valve which allows a constant leak-off from the 
relay cylinder, so that the oil in the system does not 
have to be accelerated from rest at each adjustment 
made by the governor. The latter is mounted on a 
horizontal shaft driven by worm gear from the 
turbine spindle and carrying a bevel wheel at its 
other end. This wheel drives a vertical shaft fitted 
with a tachometer at its upper end and coupled 
below to the spindle of the oil pump. 

The 25,000-kW alternators supplied with the two 
triple exhaust turbines generated their current at 
11,000 volts, this pressure being then raised to 
33,000 volts or more by means of step-up transformers 
for transmission from the power station. As will be 
seen later, C. A. Parsons and Co., Ltd., soon after- 
wards replaced one of these alternators by a machine 
of the same capacity, but designed for generating 
current directly at 33,000 to 36,000 volts, thus con- 
ferring on Brimsdown the distinction of being the 
first steam power station in the world to generate 
directly at anything like so high a voltage. 

Another modification made after the units were 
first installed was the replacement of the bolts holding 
the turbine covers by bolts of the new design arranged 
for electrical heating, when the nuts had to be 
tightened up or undone. The method of heating and 
the reasons underlying the practice have already been 
referred to. 

THE First 36,000-vott TURBO-ALTERNATOR. 


In the earlier years of alternating-current supply 
it was the custom to generate current directly at the 
voltage required for transmission or distribution, and 
this practice continued so long as the transmission 
pressure did not exceed about 11,000 volts. When, in 
consequence of the larger areas to be served and the 
greater quantities of power to be distributed, higher 
transmission pressures were called for, the situation 
was met by the use of step-up transformers, the 
generating voltage remaining as before. The facility 


‘with which any desired transmission pressure could 


be obtained by means of transformers resulted in 
generating voltages of 6600 or 11,000 volts becoming 
practically standardised, the alternator with its step- 
up transformer coming to be regarded almost as a 
single unit and all switching being done on the high- 
tension side of the combination. This arrangement, 
popular as it was, could hardly be regarded as the 
ideal one. If current is wanted at a pressure of 33,000 
volts or more, it is difficult to find any good reason 
for generating it at some lower pressure, and incurring 
the extra capital costs, electrical losses, and waste of 
space involved by the provision of transformers to 
raise it to the desired voltage. An 11,000-volt turbo- 
alternator had been built by Sir Cherles Parsons in 
1905, and for more than twenty years the industry 
generally had been content to accept this voltage as 
about the maximum that could be safely adopted at 
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the terminals of a high-speed machine, although 
Messrs. Ganz, of Buda-Pest, had successfully con- 
structed a pair of slow-speed alternators in 1905 to 
generate directly at 30,000 volts. 

In the year 1921 Sir Charles Parsons and his 
colleagues realised the necessity for terminating the 
period of stagnation which had so long existed with 
regard to the voltage of turbo-generators, and began 
a systematic investigation of the question. It 
became evident that little or no progress could be 
made along existing lines, for although machines to 
work at 22,000 or even at 33,000 volts could have been 
built without any radical departure from previous 
practice, the higher stresses in the insulation and the 
comparatively low efficiency would have gone far 
to offset any advantages they might otherwise have 
had over the ordinary combination of a low-voltage 
ilternator with a transformer. A better solution was 
therefore sought, and it was found in the adoption of 
the principle of using concentric stator conductors. 
A series of full-scale experiments, carried out con- 
tinuously for many months under working conditions, 





Captain Donaldson in the course of the discussion 
of a paper by Sir Charles Parsons and Mr. Rosen 
on * Direct Generation of Alternating Current at 
High Voltages,” before the Institution of Electrical 
Engineers in 1929. The arrangement was that the 
high-voltage alternator should be substituted for 
one of the 11,000-volt machines after the latter had 
been put into service, and to that end it should be 
designed to go on the same bed-plate and to be 
coupled up to the existing turbine. If it proved 
successful, it was to be accepted and paid for by the 
company at an agreed price, but only when the 
demand on the station should be sufficiently great 
to justify the purchase of another turbine to drive 
the displaced 11,000-volt generator. 

The construction of a 25,000-kKW generator to 
generate directly at 33,000 to 36,000 volts at a speed 
of 3000 r.p.m. was, therefore, undertaken at Heaton 
in 1926, and after the most exhaustive tests at the 
works, it was despatched to Brimsdown in due 
course. But owing to the effects of the disastrous 
coal strike in 1926, there was a considerable delay 
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proved that triple concentric conductors with flexible 
mica insulation would stand indefinitely both higher 
voltages and greater variations of temperature .than 
they would be subjected to in an actual alternator 
working at 36,000 volts, so that the construction of 
such @ machine could be undertaken with reasonable 
certainty as to its success. 

At the time when this conclusion had been reached, 
it so happened that C. A. Parsons and Co., Ltd., 
had in hand the construction of a pair of 25,000 kW 
turbo-generators to work at 11,000 volts for the 
new Brimsdown station of the North Metropolitan 
Power Station Company. One of these machines 
was to be directly coupled to a transformer, raising 
its voltage to the transmission pressure of 33,000 
volts. Sir Charles Parsons informed Captain J. M. 
Donaldson, the chief engineer of the power station 
company, of his readiness to build a 25,000-kW 
turbo-alternator to generate directly at the higher 
voltage, and it was agreed that Messrs. Parsons should 
build such a machine which would be tried at Brims- 








OF BRIMSDOWN TURBINE 


in getting the station to work, and it was not until 
August, 1928, that the 11,000-volt alternator was 
connected and run up. It was, however, never 
actually put on load, but was immediately replaced 
by the 36,000-volt machine in order to avoid further 
delay in trying the latter, the company taking any 
risk there was of its breaking down during the winter 
months. Its operation was, in fact, entirely uneventful 
in spite of a quite extraordinary series of surges and 
faults up to short-circuit intensity which beset the 
overhead transmission system shortly after its installa- 
tion. The tests of the machine thus inadvertently 
provided, were all the more severe as the alternator 
was working the whole time with its neutral point 
insulated from earth. For a period of nearly four 
years this pioneer machine had no rival in this or 
any other country so far as generating voltage was 
concerned, and Brimsdown held its record for even 
longer, as a second machine of the kind was in opera- 
tion there before any other power station was working 





down. The circumstances were fully explained by 


at an equal voltage. 
(To be continued.) 








Great Trigonometrical Survey of India. 


By J. M. 
‘{\HREE illustrious men and the Emperor of China 

were indirectly responsible for the Great Trigono- 
metrical Survey of India. 

A steel measuring chain by Ramsden was sent by 
Lord Macartney’s embassy as a present to the 
Emperor of China, and, having been refused by that 
potentate, it was made over by his Lordship to the 
astronomer, Dr. Dinwiddi, who brought it to Caleutta 
for sale, together with a zenith sector, also by 
Ramsden. The purchase of both was made by Lord 
Clive,* then Governor of Madras, at the instance of 
the Earl of Mornington, Governor-General of India, 
and by the recommendation of Sir Arthur Wellesley, 
who commanded the 33rd Regiment of Foot, William 


* Edward Clive, afterwards Earl Powis, son of the hero of 
Arcot and Plassy. 








LACEY. 
Lambton, then an officer in the 33rd Foot, was drawn 
from obscurity to initiate this magnificent geodetic 
undertaking. 


CoLONEL LAMBTON’S OPERATIONS. 


Captain Lambton, who had previously served as a 
surveyor in America, joined the 33rd Foot at Calcutta 
in the year 1797. After the successful termination of 
the war with Tippu in Mysore, Captain Lambton 
brought forward his plan for a geographical survey 
of Peninsula India ; the idea being to throw a series 
of triangles across from Madras to the opposite coast 
for the purpose of determining the breadth of the 
peninsula at that latitude, and fixing the latitude and 
longitude of many important places, the geography 
of which was supposed to be very erroneous. This 


mendation of Sir Arthur Wellesley, and, being warm], 
supported by Lord Clive, was sanctioned by tho 
Honourable Court of Directors of the East India 
Company. 

It may be here mentioned that the Honourab|: 
Court of Directors considered that the survey should 
not be confined to mere geographical objects, bui 
should further such scientific researches as were at al! 
connected with Captain Lambton’s labours.. Henc: 
the measurement of ares of the meridian was from tho 
very outset regarded as one of the main ends of a seri: 
of geodetical operations. It is therefore due to thi 
munificence of the East India Company that th. 
grand meridional are of India was measured. 

The instruments used by Captain (afterwards 
Colonel) Lambton were :—a 36in. theodolite, 
Cary; an 18in. repeating theodolite, by the sam 
maker ; a 5ft. zenith sector, by Ramsden (a descrip- 
tion is given in ‘‘ Asiatic Researches,’’ Vol. VIII.) ; 
and the steel chain mentioned above. This chain was 
in constant use, but there was no means by which its 
length could be checked. It was reported by Dr. 
Dinwiddi that it was set off from Ramsden’s bar 
at 62 deg. Fah. 

The chain was of blistered steel, 100ft. long, with 
forty links, each 2}ft. in length. It was similar to 
that used by General Roy on the Ordnance Survey in 
England. A description of the chain is given in 
‘* Asiatic Researches,” Vol. II., page 321. 

In 1802 a new steel chain, by Ramsden, set at a 
temperature of 50 deg. Fah., and a standard brass 
seale, 3ft. in length, by Cary, were received. The 
instruments supplied by the East India Company 
were the finest that the state of art at the commence- 
ment of last century could produce. Besides these 
instruments there were several smaller theodolites for 
minor purposes. The second chain obtained in 1802 
was preserved as the standard, and to its indications 
were reduced all the measurements made with the 
original chain. 

In his early operations Captain Lambton was 
assisted by Lieutenant Warren, of the 33rd Foot, and 
Captain Kater, of the 12th Foot. Lieutenant Warren 
belonged to the ancient noblesse of France. His 
stay with Captain Lambton was of short duration, 
as he was at a very early period of the work appointed 
to the charge of the Madras Observatory. Captain 
Kater’s health having failed, he was obliged to quit 
the Army, and on his retirement he devoted himselt 
to scientific research, and acquired a European 
reputation as a scientist. 

Thus during the greater part of his career Colonel 
Lambton worked nearly single-handed in the exten- 
sive and arduous operations which he carried out 
amidst the formidable trials and obstacles that the 
nature of the climate and want of resources in the 
country everywhere presented. He exercised an 
extraordinary influence over his Indian subordinates, 
who would follow him through the wildest country, 
and he is described by Colonel Everest, who succeeded 
him, as “ a great and extraordinary man.” 

On April Ist, 1802, a base line of 40,006-4ft. was 
measured near St. Thomas’ Mount, Madras—still 
known as “ Lambton’s Base.” In measuring, the 
chain was laid in coffers, or long boxes, which were 
supported on stout pickets driven into the ground. 
A weight of 28 Ib. at one end and a screw at the other 
end stretched and adjusted the chain. A movable 
scale supported on a post, but entirely independent 
of the rest of the apparatus, was made to mark 
accurately the end of every 100ft. measured, and the 
commencement of every 100ft. about to be measured, 
so that one chain was sufficient for the work. Thermo- 
meters were placed in the coffers to determine the 
temperature of the chain. The rate of expansion had 
been previously determined to be 0-0075in. per 100ft. 
for every degree Fah., but Lambton, from his own 
experiments in October, 1800, found the quantity to 
be 0-00725, which ‘figure he applied as the correction 
for his measurement. ; 

In May, 1804, a base line of verification of 
39,793-7ft. was measured near Bangalore, and though 
the distance was 160 miles, the computed and 
measured length of the base differed only by 3-7in. 
This base was eventually adopted for the origin of 
the “ Great Arc Series.” 

From this base a series of triangles was carried to 
the opposite coast, and a meridian series was started 
on the meridian of Trivandepuram in longitude 
79° 46’ 22” E. (‘ Asiatic Researches,’ Vol. VIII.), 
but that meridian are was never proceeded with and 
was subsequently abandoned for the meridian of 
Dodagunta, or the ‘* Are of Dodagunta,”’ which runs 
close to Cape Comarin in longitude 77° 41’ 9” E. On 
it the ‘Great Indian Arc Series” was gradually 
established. 

Shortly after beginning his operations Colonel 
Lambton was called on to demonstrate the utility of 
his work. It was asserted, and strongly supported 
by a Major Rennell, that surveys on an astronomical 
basis would be equally accurate, and more economical 
than geodetical operations. The futility of these 
views was ably exposed by the Colonel, and being 
supported by the Astronomer-Royal, all open opposi- 
tion was withdrawn. This iricident is mentioned as 
one of the many prejudices the Trigonometrical Survey 
of India had to contend with. The Honourable 
Court of Directors, however, when once convinced 
of the important practical utility of the work, con- 
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plan was submitted to the authorities, with the recom- 





tinued to give it its powerful support. 
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In the year 1808 the great 36in. theodolite received 
an injury whilst it was being hoisted to the summit of 
a lofty pagoda in Tanjore. This injury was repaired 
by Lambton himself, who, in addition to his duties 
as surveyor and astronomer, combined that of 
mathematical instrument maker. 

Colonel Lambton covered the country, as high as 
latitude 18°, with a network of triangles, whereby 
the triangulation of the Peninsula was completed 
from Goa on the west, to Masulipatam on the east, with 
all the interior country from Cape Comarin to the 
southern boundary of the Nizam of Hyderabad’s 
dominion, and the then Mahratta territory. It must 
also be born in mind that for a long period these 
operations (1802 to 1815) were frequently interrupted 
by the disturbed political condition of the country, 
which was often the scene of warlike operations; 
for it was not until the Marquis of Hastings destroyed 
the Pindari Confederacy in 1818 that the Peninsula 
and Dekhan India settled down in peace. 

The mysterious character of the instruments 
and operations, as well as the planting of flags 
and signals, have always more or less awakened the 
apprehensions or excited the jealousy of the Indian 
princes. It required, therefore, no ordinary tact, 
firmness, and patience on the part of the head of 
the department to conciliate goodwill. 


Sik GEORGE EVEREST’S OPERATIONS. 


In October, 1817, the Marquis of Hastings, 
impressed with the importance and utility of the 
Trigonometrical Survey, resolved to transfer the 
control over its operation to the Supreme Government 
of India, and further, in consideration of Colonel 
Lambton’s increasing age and infirmities, which 
little fitted him to encounter the laborious exertion, 
corpgreal and mental, which such a task demanded, 
selected Captain Everest (afterwards Sir George 
Everest, C.B.), of the Bengal Artillery, as eminently 
titted, by his mathematical attainments and practical 
skill, to assist the Superintendent, and eventually 
to become his successor. 

Captain Everest was born in 1790, and went out 
as a Cadet to India when only sixteen years of age, 
and passed the earlier years of his life in garrison, 
cantonment, and camp. He took part in the recon- 
naissance of Java in 1814-16, and was appointed 
Chief Assistant to Colonel Lambton in 1817; but, 
being occupied in establishing a line of telegraph 
posts, did not take up his duties until the end of 
1818. 

He was employed in the triangulation of the eastern 
part of the Nizam’s dominions, in the wild and 
inhospitable country along the Godavery River, the 
course of which he was surveying, when he fell a 
victim to jungle fever, and was eventually ordered to 
the Cape of Good Hope for the recovery of his health 
in 1820. While at the Cape he employed his leisure 
in investigating the circumstances appertaining to 
the Abbe de la Caillés Arc, which formed the subject 
of a paper piblished in the first volume of the Astro- 
nomical Society’s ‘ Transactions.” 

On his return to duty Captain Everest was deputed 
on a@ longitudinal series of great triangles emanating 
from the Beder Base line in latitude 18°, and intended 
to connect Bombay. He was engaged on this work 
at the time of Colonel Lambton’s death, by which 
event he succeeded to the office of Superintendent, 
Trigonometrical Survey. 

Colonel Lambton was continuing the great Are 
series northwards, and although suffering from the 
corroding influences of a complaint in the lungs, 
attended with most violent coughing, persisted in 
carrying on his work, whichinvolved exposureand hard- 
ships. He died at the age of seventy on January 20th, 
1823, near Nagpore, Central India. He contributed 
largely tothe Asiatic Society of Caleutta—vide “‘ Asiatic 
Researches,” Vols. VII., VIII., X., XII., and XIII. 
MS. reports of his work are also deposited at the 
India Office. He completed the meridional Arc 
from the station at Punne, near Cape Comorin 
in latitude 8° 9’ 38”- 28, to Daumergedda, in latitude 
18° 3’ 23”-53. 

Captain Everest, on succeeding to the office of 
Superintendent, immediately proceeded to concen- 
trate all the resources at his command on the exten- 
sion of the Great Arc series. Although at times so 
weak from fever that he had to be carried to his 
seat, and his arms held whilst he made his observa- 
tions, he persisted in his work, knowing full well 
that if he left any part unfinished and returned to 
his headquarters, he would never be able to persuade 
his Indian staff to go back to the wild jungle country, 
infested with wild animals, and, to their minds, with 
demons. The Great Arc Series, after many difficulties, 
was at length carried up to latitude 24°, when a 
base line was measured at Seronj, thus completing 
the Arc from Punne, near Cape Comorin, in latitude 
8° 9’ 38”-28, to Kallianpur (Seronj), in latitude 
24° 7’ 6”-05. 

(Vide “An Account of the Measurement of the 
Meridian between Parallels of 18° 3’ and 24° 7’, 
being a continuation of the Grand Meridional Arc 
of India as detailed by Lieut.-Colonel Lambton in 
the Volumes of the Asiatic Society, Calcutta,” by 
Captain George Everest, of the Bengal Artillery, 
F.RS., London, 1830. Published under the Autho- 
rity of the Honorable East India Company). 


Everest proceeded to England in 1825 for the recovery 
of his health. 


New EQuipMENT. 


Colonel Everest returned to India in 1830 literally 
provided by the munificence of the Honorable Court of 
Directors with geodetical instruments and apparatus 
of every description, manufactured by Messrs. 
Troughton and Simms. The equipment consisted of a 
complete base line apparatus, the invention of Colonel 
Colby, precisely similar to that employed on the 
Ordnance Survey. A great theodolite, 36in. in dia- 
meter, designed by Troughton ; two 18in. theodolites ; 
and a variety of smaller instruments. Thd signals, 
all of the most efficient kind, and those recently 
invented, consisted of heliotropes (heliographs), re- 
verberatory lamps, and Drummond lights. 

The extreme precision of Troughton’s graduation, as 
well as the high optical power employed, and the 
rigorous system of changing zeros introduced by 
Colonel Everest, brought the terrestrial operations 
to a refinement of accuracy which may be pronounced 
unsurpassable. The apparatus supplied by the East 
India Company was superior to any in the world at 
that time, and a specialist, Mr. Henry Barrow, was 
sent out to maintain it in order. Thus splendidly 
equipped, Colonel Everest returned to India to 
take up his post as Superintendent, Trigono- 
metrical Survey, and also the newly created one of 
Surveyor-General of India. Both of these posts 
involved the arduous labour of organising the staff, 
and training men for the work now to be undertaken. 
His duties as Surveyor-General called for his constant 
presence in office to conduct the business and corre- 
spondence relating to the Geographical Department of 
the country, whilst the other, that of Superintendent, 
Trigonometrical Survey, required him to be per- 
petually in the field to instruct his subordinates and 
to take an active part in observing. He was detained 
by all these arrangements and official delays, and did 
not leave Calcutta till the end of 1832 to resume work 
on the meridional are after a cessation of seven years. 
Two able assistants joined the Colonel in 1832, 
Captain A. 8S. Waugh (of the Bengal Engineers) and 
Captain T. Renny. 

The great theodolite had an azimuth circle of 
34in. diameter, and by means of five microscopic 
micrometers the divisions could be read to one or 
two-thirds of a second. The telescope was 39-4in. in 
focal length, and the attached vertical circle 18in. in 
diameter. To eliminate instrumental errors, and to 
obtain results of uniform precision, the angles were 
measured from eight different zeros on the circle. 
The established rule was to observe three times at 
each zero with the face left and as many times with 
the face right, and then to change the zero three 
times by 9° each time, and at each position go 
through a like operation, whereby it is evident that 
every ninth degree will, in turn, fall under one or 
the other microscope. 

The heliotrope was used for day signals and the 
reverberatory lamp with argand burners, enclosed 
in air-tight cases, were used at nights, and when 
they were too feeble recourse was had to blue lights. 

The ‘base line” apparatus, the invention of 
Colonel Colby, measured a distance of exactly 10ft. 
The principle on which it operated may be described 
as follows :—Let aa! and b b1—Fig. 1—he two bars 


























e' € p a a ec 
x ? 
\ ‘ 

‘ 
\ } Z 
& 4 
d \|6 q ‘ bo]; 4 
\ 10’ / 
a ee. ie 
“THe Encineer”’ t ® 
Fic. 1 


of brass and iron respectively, joined at their centres 
by a steel bar p q, but free to expand from or contract 
towards their centres independently of each other. 
an and a'n' are flat steel tongues at the extremities 
of these bars, moving freely on conical brass pivots, 
allowing them to be inclined at small angles with the 
lines perpendicular to a a! and 6 b'. At the tempera- 
tures 62 deg. Fah. the bars are assumed to be pre- 
cisely of the same length, and the tongues con- 
sequently at right angles to a a! and 6 61. 

If the bars receive an increase of temperature and 
length, and from their inequality of expansion the 
brass bar extends to ¢ c! and the iron one to d d!, the 
position of the tongues becomes cdn and c'd'n! 
Then, if the points n n! be so determined that 


ac_amn_ expansion of the brass bar 
bd bm expansion of the iron bar 





the position of the points » and n+ can only vary 
within very narrow limits for any temperature. 
Colonel Colby’s apparatus was used in measuring 
the Lough Foyle base, Ireland. A detailed description 
of the measuring apparatus, with drawings, is given 
in ‘‘ Aide-Memoire to the Military Sciences,” com- 
piled in 1850-52, Vol. III., under the article ‘‘ Survey- 
ing,’’ published by John Weale (London), in 1852. 
Relative heights were measured with the 18in. 
altitude and azimuth circles reciprocally. That is the 
only dependable method where the effects of terrestrial 
refraction are so great and irregular. The party at 





After the termination of the Seronj Base, Captain 





each station, observing the angle between the zenith 





and the signal of the other station at the same instant 
of time. ; 

Colonel Everest noted an enormous increase of 
night refraction. From frequent observations, he 
found that objects, generally speaking, continued 
to rise until three o’clock after midnight, and that 
they then fell until three o’clock in the afternoon ; 
therefore, to deduce the comparative heights of two 
stations, an observation at the former must be com- 
pared with one at the latter, similarly taken in regard 
to time. As an example of the increase of refraction 
at night, he gives the case of two stations, Weeroor 
and Ner. The lights of these stations were never 
seen from each other until past midnight. In the day- 
time they were hidden from each other by an inter- 
vening high land. Colonel Everest always tcok his 
observations at three o’clock after midnight. He 
states that these powerful effects of night refraction 
are limited to those cases where the affected ray 
grazes the surface of the earth or some interposed land. 
Whilst in the Mahodeo Mountains, he frequently 
found small differences between day and night 
refraction when the two stations were separated by a 
deep intervening valley. He considered that the 
state of the barometer and thermometer had little 
influence on refraction, although the dryness or 
moisture of the atmosphere certainly had. On the 
whole, he was convinced that “‘ we shall never come 
to any conclusion regarding the laws of terrestrial 
refraction.” 

MEASUREMENTS FROM THE SERONJ BASE. 

From the Seronj base, Colonel Everest’s principal 
station, a longitudinal series was carried across the 
peninsula in an easterly direction as far as Calcutta, 
where a base line was measured in 1831-32. 

A certain number of principal stations of this 
series, separated from each other by an average 
distance of 60 miles, were made the origin of so many 
meridional series, which were carried northward. 
The northern limits on which these meridional series 
abutted were united by a series of principal triangles 
running as nearly in an easterly direction as the cases 
allowed. Thus an ellipsoidal quadrilateral space 
was formed bounded on the west by the great are 
series and on the east by the Calcutta meridional 
series. 

Similarly, the longitudinal series running west- 
ward from the neighbourhood of Beder was the basis 
of two other spheroidal quadrilaterais, one im the 
tract of its north and one in the tract of its south ; 
all of which are intersected by meridional series 
separated from each other by an average distance 
of 60 miles. 

These were the principal series of triangles laid 
down by Colonel Everest for obtaining correct data 
for the future Atlas of the British Possessions in India. 

The area comprised by the “Great Arc” operations, 
only,* principal and secondary, aggregates 56,997 
square miles, including the revision of the section 
Seronj to Beder, and the re-measurement of the three 
main ‘ base lines,” each from 7} to 8 miles in 
length, viz., Beder, in latitude 18°; Seronj, in 
latitude 24°; and Dehra Dun, in latitude 29° 30’, 
where the “Great Arc” actually terminated. Colonel 
Everest did not wish to go near the influence of the 
Hymalaya Mountains. 

CORRECTIONS AND CONFIRMATIONS. 

Each base was measured twice in opposite direc- 
tions, the entire line was then divided into three 
sections, and the two end sections deduced’ from the 
middle one by triangulation. For instance, the total 
length, of the Beder base, after all corrections, 
reduced to the level of the sea for 2039ft. of elevation, 
was 41,578-536ft. Divided into three parts and the 
ends obtained by triangulation (vide Fig. 2), it showed 
a negligible error. 

For computing the sides of the triangles, the 
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theorem of Legendre was used. Of the sufficiency of 
the methods and the great precision of the whole 
geodetical operations, the proof is found in the agree- 
ment in the lengths of the two bases at the extremity 
of the arc, as found by computation and by actual 
measurement, with the middle base at Seronj=7.e., 
Dehra Dun base 
Dehra Dun Base— 
By computation, 39,183- 273ft. 
By measurement, 39,183 -873ft. 
Beder Base— 
By computation, 41,578- 178ft. 
By measurement, 41,578: 536ft. 





* See map accompanying Colonel Everest’s book of 1847, 
noted below. 
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The distance from Seronj to Dehra Dun is 430 miles 
and from Seronj to Beder 426 miles. 

It should be noted that much of the triangulation 
was made through wild and desolate country. 

Regarding the amplitude of these base stations, 
Colonel Everest writes :—‘* Though the effects on the 
absolute latitude of a place on the earth, of the 
Various inequalities by which the observed position 
of stars are affected, are to be counteracted only by 
computation and a previous knowledge of their 
correct elements; yet the difference of latitude 
between two places under the same meridian may be 
obtained independently of them by simultaneous 
observations. For the former we require to know, 
with considerable precision, the mean position of the 
star, and its proper motion, as well as the constants 
of abberation, precession, and nutation. For the 
latter we need two good instruments and _ skilful 
observers, acting at the same time at both places, 
and except when clouds break the continuity of the 
series of observations, it would be of small moment 
to the result whether the earth were at rest or in 
motion, 


may not be treated as equally operative at either 
station. 


as also with all the other necessary appliances of an 
observatory are needed” (“‘An Account of the 


Measurement of Two Sections of the Meridional Arc | 
of India,”’ by Lieut.-Colonel Everest, F.R.S., and his | 
Assistants.* From 18° 3’ to the Northern Extremity | 
of the then British Possessions in India; published in | 
1847 by order of the Honourable East India Company, | 


Wm. H. Allen and Co., London, 1847). 


For deducing the amplitude of the northern section, | 
Seronj to Dehra Dun, thirty-six stars were selected, | 


half of them to the south and the other half to the 


north of the zenith of both stations, but none of | 
them having a zenith distance exceeding 5° from the | 


nearest vertical. The observations were not, as 
intended, strictly simultaneous. 
began his observations at Seronj a few nights before 


the time agreed on. 


the southern section, Seronj to Beder, thirty-two 


stars were observed, and in this case the observations | 
| 


were literally simultaneous. 
COMPLETION OF THE WoRK. 

The work was carried on till December, 1841, 
when the whole are of India from Cape Comorin to 
Dehra Dun, or Kaliana station, forming the main 
axis of Indian geography, was completed. 


Colonel Everest retired in December, 1843, and on 
his recommendation Captain Waugh was appointed | 
to succeed him as Surveyor-General and Superin- | 


tendent, Trigonometrical Survey. 
Sir ANDREW WaAUGH. 

Colonel Waugh (afterwards Major-General Sir 
Andrew Waugh, R.E., F.R.S.) writes in 1850 :—*‘ In 
reviewing the whole progress of the Trigonometrical 
Survey of India from its commencement by Colonel 
Lambton to 1848, it appears that the grand total area 
triangulated amounted to 477,044 square miles, at a 
cost of £312,389, or 13s. 1d. per square mile. 

** The hardships and exposure of the surveyors work- 
ing in the field for the greater part of the year'in the 
climate of India are little known or appreciated. 
The duties of the Trigonometrical Survey likewise 
are often unremitting, day and night, because the 
best observations are obtained during the noctural 
hours. 

“The triangulation supplies a permanent and 
accurate basis for the present, as well as for future 
internalsurveys, forit must be bornein mind thatasthe 
resources of the country become developed under the 
fostering protection of British rule, the topographical 
aspect of many districts must in a moderate number 
of years be completely changed. Tracts now covered 
with jungle will be reclaimed, canals will be dug, 
marshes reclaimed, and roads established ; new towns 
and villages willarise. These views are not chimerical, 
for places where the tiger, bear, and boar were 
formerly hunted are now covered with fields yielding 
a plentiful harvest to the cultivator. The greatest 
difference is also perceptible in the extension of towns 
and villages showing the increase of productive wealth 
which is taking place on all sides. These alterations 
cannot but produce in the course of time considerable 
change in the topographical features of the country, 
for which reason revised surveys will be required, and 
these, like the present ones, will be based on the 
operations of the Great ‘Trigonometrical Survey of 
India, which are intended to form a lasting monu- 
ment for future generations, and an imperishable 
record of the landmarks of the present time.” 








THE total consumption of motor spirit in the United 
Kingdom during 1933 was approximately 1,079,395,000 
gallons. 

* See “ Spherical Trigonometry,” by Todhunter and Leathem, 
1919, Chapter XIIT., § 227, et seg. 








whether its surface were spherical or | 
spheroidal, for, but for refraction and instrumental | 
errors, which can neither be increased nor diminished | 
by these causes, there are no other corrections which | 


But two steady and effective instruments, | 
each well supplied with a barometer, an attached and | 
detached thermometer, delicate levels, a good time- | 
piece, and fixed in a substantial edifice with meridional | 
apertures, and two accurately fixed meridional marks, | 


Captain Waugh | 


Colonel Everest and Captain | 
Renny, who observed at Dehra Dun, having met with | 
some interruption from unfavourable weather. For | 
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The 36-inch Greenwich Reflector. 
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(Concluded from page 502, May 18th.) 


VHE driving equipment imparting motion to the 
polar axis comprises, as was previously stated, 

a quick-motion drive for roughly adjusting the tele- 
scope to the right ascension of the star to be observed, 
and an automatic motion at the rate of one revolution 
per twenty-four hours to compensate for the motion 
of the earth. A residual hand control is superimposed 





upon the automatic drive. The fine adjustment of 
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Bevel Gear 
1:1 ratio 


giving an overall reduction of 2150 to 1. With th: 
motor running at 750 r.p.m. the quick adjustment 
motion imparted to the polar axis is therefore at th: 
rate of one-third revolution per minute. In the driv: 
between the motor and the gear wheel a dog clutch 
operated by a solenoid is inserted. Normally the 
dog clutch is open, but the switch which starts the 
motor also energises the solenoid and therefore the 
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RIGHT ASCENSION QUICK MOTION DRIVE 


the right ascension is obtained by switching a power 
drive on to the residual hand control. 

The graduated circle at the foot of the polar axis 
is 42in. in diameter and is divided into twenty-four 
hours sub-divided to minutes of time. Some distance 
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clutch is engaged simultaneously with the starting 
of the motor. A friction disc coupling is also inserted 
in the drive for the same purpose as described in 
connection with the declination quick-motion drive. 
namely, to prevent the transmission of shock to the 
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SPEED CORRECTING GEAR 


below it, in fact almost at the extreme end of the 
polar axis, and enclosed within the lower pivot base 
casting, a quick-motion gear wheel is keyed to the 
polar axis. This gear wheel is driven by a °/;) H.P. 
motor through a speed transformer and other gearing 


telescope when the drive is started and to act as 4 
brake when the drive is stopped. 

Lying above the quick-motion gear wheel is the 
wheel by which the twenty-four-hourly rotation is 
communicated to the polar axis. This wheel is of 
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cast iron with a phosphor-bronze rim cut with 1080 
teeth on a pitch circle of 54-14in. It is mounted to 
rotate freely on ball bearings surrounding the polar 
axis. Driving connection between it and the polar 
axis can be established by means of a clamp, whereby 
it may be locked to the quick-motion gear wheel, 
which wheel, as already noted, is keyed permanently 
to the polar axis. The clamp lies between the quick- 
motion and the slow-motion driving wheels. One of 
its elements is a ring, grooved on its inner cireum- 
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ference, which is attached to the underside of the 
slow-motion driving wheel. With the groove in this 
ring there co-operate three pairs of pads at the ends 
of three pairs of levers pivoted to the rim of the quick- 
motion wheel. The pads are held out of engagement 
with the groove by means of springs attached to the 
levers and to the spokes of the slow-motion wheel. 
They can be forced into engagement with the groove 






short vertical spindle, at the upper end of which there 
is an excentric of adjustable throw. This excentric 
is coupled through an extensible link with the end 
of an arm projecting radially from the floating ring. 
At the foot of the vertical spindle there is a contact 
plate forming part of the circuit supplying the motor 
and so designed as to stop the motor automatically 
at the end of every half revolution of the vertical 
Alternate startings of the motor engage and 
The clamping action is com- 





spindle. 
disengage the clamp. 
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CLAMP FOR DIURNAL ROTATION DRIVE 


pleted by less than a halt turn of the vertical spindle, 
but the extensible link permits the motor to continue 
the rotation of that spindle until the half turn has 
been made. Hand gear is also provided for the rota- 
tion of the vertical spindle as an alternative in the 
event of failure of the electric supply. In considering 
the design of this clamping arrangement it should be 
borne in mind that it is very essential that there should 





with a toggle action by means of capped rods engaging 


be no suspicion of slip at the clamp and that it should 


the whole telescope equipment. Its object is to drive 
a worm, meshing with the slow-motion polar axis 
wheel above referred to, at a rate as uniformly and 
exactly equal to one. turn in eighty seconds as is 
humanly possible The satisfactory achievement of 
this object represents the accomplishment of a mech- 
anical end with an accuracy as great as the accuracy 
demanded in the optical parts of the instrument. 
The factors to be contended with are of two kinds, 
namely, variations affecting the driving power applied 
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to the polar axis and variations affecting the resistance 
to motion of the polar axis. As typical of the first 
kind we may take variations in the voltage of the 
current supplied to the driving motor. In the second 
category there are several factors dependent upon 
atmospheric conditions. The most important perhaps 
is the assisting or retarding effect exercised by wind 
entering through the slit in the dome and striking 





against those parts of the equipment which are offset 





























THE DRIVING CLOCK 


between the pads. At their inner ends these rods are 
coupled to a ring floating between guides surrounding 
the boss of the slow-motion wheel. The toggle action 
is produced by making the rods slightly longer than 
the radial distance between the pads and the floating 
ring. Engagement of the clamp is effected by impart- 
ing & small degree of rotation to the floating ring. 
This movement is effected electrically. A small 
motor mounted on the underside of the quick-motion 
wheel drives through a worm and worm wheel a 


be capable of being engaged and disengaged without 
the transmission of a tremor to the telescope. 


engagement of the quick-motion drive. 





Pre- 
caution is naturally taken to prevent the possibility 
of the clamp being engaged simultaneously with the 


There now remains to describe the means provided 
for driving the polar axis at the slow twenty-four- 
hourly rate of rotation required to compensate the 
earth’s diurnal motion. The gear used for this purpose 
is probably the most interesting mechanical part of 


GUIDING BREECH PIECE 


relatively to the polar axis. One point m favour of the 
attainment of great accuracy and constancy in the 
speed of the motion lies in the fact that the power to 
be transmitted to effect it is very small. The mass 
rotated is considerable, but—except for wind pressure 
effects—it is all in substantial balance about the polar 
axis, while its speed of rotation is extremely slow. 
Hence it comes about that a motor of not more than 
1/,. H.P. is found sufficient to impart the motion. 
The driving motor is combined in its action with a 
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falling weight. ‘To the makers and users of the tele- 
scope this motor and weight combination is known 
as the driving clock. While the arrangement might 
certainly be used or adapted for * telling the time,” 
the engineer will, we think, follow a description of its 
action most readily if we ignore the clock relation- 
ship and deal with it directly and not by analogy. 

It is possible to present a description of the drive in 
a few words. We may describe it by saying that the 
drive is effected by the weight, as in a grandfather 
clock, and that the function of the motor is simply to 
wind up the weight continuously at the same rate 
as that at which it falls. This description can perhaps 
be justified, but it presents and leaves unanswered a 
difficult physical paradox; if the weight is main- 
tained at a constant level it can do no work and there- 
fore the driving energy is supplied, contrary to the 
explanation, not by it, but by the motor. Leaving 
the reader to solve this problem for himself, we will 
give a direct description of the drive. 

The !/,, H.P. motor drives through reduction gearing 
a small sprocket wheel over which an endless chain 
passes. This chain also passes over three other 
sprocket wheels, namely, a small one mounted on a 
weighted lever pivoted to the casing, another one, 
somewhat larger, mounted coaxially with a worm 


Governor 
Speed 125 R.P.M, 





weighted lever and the driving weight will maintain 
their previous positions. Further, as a result of the 
increased speed of the governor spindle, the pressure 
between the rubbing pins and the friction plate will 
rise, and the resistance to be overcome by the drive 
will be augmented. Alternatively, the speed of the 
worm wheel sprocket and of the governor spindle 
may remain unaltered. In this event the increased 
speed of the motor sprocket will result in the chain 
passing off that sprocket at a greater lineal speed 
than that at which it passes on to the worm wheel 
sprocket. The loop within which lies the sprocket 
on the weighted lever will then lengthen, the weighted 
end of the lever will descend, and the driving weight 
will rise. The descent of the lever will operate the 
variable rheostat, with the result that, the electrical 
connections being suitably arranged, the field circuit 
resistance will be lowered and the speed of the motor 
reduced. 

In actual operation these two alternatives occur 
in sequence. Under the first the increased resistance 
at the governor checks the rise in the speed of the 
worm wheel sprocket, and thereby establishes 
partially, but sufficiently—the conditions necessary 
to bring the second alternative into action. The 
final result of a rise in the speed of the motor is, 





in the resistance to rotation of the telescope, follows 
so closely its manner of action when the suppl) 
voltage changes that to describe it in detail would be 
merely to repeat, with one or two verbal changes, what 
has already been said. It is sufficient, therefore, to 
state that if the resistance to be overcome changes 
the surplus driving power delivered by the motor-— 

or the deficiency thereof—is absorbed—-or made good 
—by a rise—or a fall—of the “ driving” weight. 
In both cases the movement of the driving weight 
induces a compensatory adjustment in the output 
of the motor which quickly relieves the weight of its 
duty. 

The accuracy with which this drive performs its 
function depends in considerable measure upon the 
sensitivity of the centrifugal governor and its freedom 
from ‘ hunting ’’ characteristics. However satisfac 
tory it may be in these respects, it will be realised 
that the “ driving clock ” cannot do more than give 
a first approximation towards the highly constant 
speed desired. A second stage of refinement, there 
fore, succeeds that represented by the driving clock. 
In this stage the speed of a shaft driven by the 
centrifugal governor spindle is continuously and 
automatically checked against the beats of a seconds 
pendulum maintained in oscillation electrically, 
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wheel, and a third, a large one, from which a weight 
the “ driving” weight—is suspended. The worm 
wheel referred to meshes with a worm on a vertical 
shaft on which is mounted a crossed-arm centrifugal 
governor. Brackets on the arms of this governor 
carry rubbing pins which, when the arms rise, make 
contact with a friction plate lying above them. The 
tail end of the lever carrying the small sprocket wheel 
is linked to the operating arm of a variable rheostat 
connected in the field circuit of the 1/,, H.P. motor. 

For our immediate purpose we may take it that 
the governor spindle is the element, the speed of which 
is to be preserved constant at a given value, actually 
at 125 r.p.m. This speed requires the worm wheel 
driving the governor spindle to rotate at 6-25 r.p.m. 
If the motor sprocket rotates at 9-43 r.p.m., exactly 
and without variation, the desired speed of the 
governor spindle will be realised. Under these con- 
ditions there will be no movement, up or down, of 
either the weighted lever or the ‘ driving ” weight. 
The drive of the governor spindle will, therefore, be 
effected purely by the motor. 

Let us now suppose that the voltage of the supply 
to the motor changes, and that the speed of the motor 
sprocket rises by n per cent. above 9-43 r.p.m. 
We may contemplate two possible alternative con- 
sequences. First, the speed of the worm wheel 
sprocket, and, therefore, also of the governor spindle, 
may likewise rise by n per cent. In this event, the 
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DETAILED ARRANGEMENT OF THE DRIVING CLOCK 


therefore, an adjustment of the field circuit resistance 
in the direction required to reduce its speed to its 
former value, and to preserve the speed of the 
governor spindle unaltered. If the supply voltage 
varies to reduce the speed of the motor below 
9-43 r.p.m., the action is reversed and results in a 
rise of the weighted lever, a fall of the “ driving ” 
weight, and an adjustment of the field circuit resist- 
ance in the direction required to increase the speed 
of the motor. 

Looked at broadly, the driving system may be 
said to act as follows :—So long as the motor remains 
running at a certain speed it, and it alone, is respon- 
sible for the drive of the telescope. If the supply 
voltage changes to increase the speed of the motor, 
the extra driving energy developed is spent in raising 
the “driving” weight, and not in increasing the 
speed of rotation of the telescope. If the supply 
voltage changes to reduce the speed of the motor, the 
deficiency in the energy required to maintain the 
telescope in rotation at the desired constant rate is 
made good by a fall of the driving weight. In both 
cases the movement occurring in the system induces 
an adjustment in the energy applied by the motor 
of a kind which quickly relieves the ‘‘ driving” 
weight of its compensatory duty. 

The manner in which the driving system exercises 
its second function, namely, the compensation of 
speed variations induced by accidental variations 








any lag or advance discovered being at once corrected 
by means of differential gearing. This stage repre- 
sents the final automatic refinement of the speed. 
Beyond it, however, there is @ second differential 
gear of a similar kind to the first. By means of this 
second gear, the observer, watching the stars through 
a guiding breech piece associated with the following 
telescope at one side of the reflector, can correct by 
hand any apparent movement of the stars which may 
be detected. 

Before proceeding to describe the details of the 
second stage of speed refinement, we may perhaps 
deal with a point which seems to us to be of some- 
thing more than academic interest. If, with the gear 
in action, the image of a star as seen through the 
guiding breech piece is observed to be other than 
stationary, then one or more of several possible 
explanations of the movement have to be considered. 
The movement may be produced by an actual move- 
ment of the star under observation. This explanation 
may be dismissed, because independent evidence 
exists that the proper motion of all the stars so 
far found to possess such motion is insufficient to 
produce a detectable displacement of the image seen 
through the telescope over a period of a few hours, 
or even a few days. Alternatively, the movement 
of the image may be caused by a departure by the 
earth from absolute uniformity of rotation about its 
polar axis. This explanation can be dismissed because 
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any detectable displacement resulting from this 
cause would imply the existence of terrestrial accelera- 
tion or deceleration of a magnitude which would 
produce noticeable general effects. A third explana- 
tion of the movement of the image might be found in 
changes in the refractive index of the atmosphere 
through which the light from the star passes before 
reaching the observer. This explanation is rational. 
A fourth might trace the movement to residual errors 
in the constancy of the speed of rotation of the tele- 
scope about its polar axis. Such errors might arise 
from a lack of perfection in the action of the driving 
equipment, or from irregularities in the pitch and 
form of the final worm and worm wheel elements 
in the driving gear. This explanation is also rational. 

A diagram of the corrector gear is given herewith. 
The spindle of the centrifugal governor is extended 
vertically upwards to a worm which, meshing with 
a worm wheel, drives a horizontal shaft at a speed 
of one revolution in twenty-four seconds. At the 
other end of this horizontal shaft, spur reduction 
gears transmit the motion on to the final worm shaft, 
which, as already noted, is required to rotate at one 
turn in eighty seconds. The twenty-four-second 
shaft is in five parts. Starting from the right, the 
first part carries the worm wheel driven by the 
yovernor spindle extension, and ends with a gear 
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above. This gear permits the speed of the third 
portion, normally equal to that of the first portion, to 
be increased in the ratio 164 to 160 or decreased 
in the ratio 160 to 164. When a change is required, 
the appropriate disc is held stationary as in the hand 
control arrangement by a serrated bell crank lever 
which is pulled into engagement with the serrated edge 
of the disc by an electromagnet. The energisation 
of these two magnets is controlled automatically by 
the seconds pendulum. Once every swing the pen- 
dulum completes an electric circuit, and energises 
a pair of electro-magnets. These magnets thereupon 
attract a bell crank lever, the long arm of which is 
provided with a V-sectioned ‘“ chopper.” This 
chopper, when the magnets are energised—that is 
to say, once every second—enters one or other of 
twenty-four notches cut in the periphery of a dise 
journaled friction-tight on the third part of the shaft. 
If the speed of the shaft is exactly correct relatively 
to the beats of the pendulum, the chopper will enter 
the twenty-four notches in succession without dis- 
turbing the setting of the notched plate relatively to 
the shaft. If, however, the shaft makes one twenty- 
fourth of a turn in less than, or more than, a second, 
the chopper will not enter the notch fairly, but, 
striking one or other of its curved flanks, will rotate 
the notched dise through a small angle in one direc- 
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DIAGRAMMATIC ARRANGEMENT 


wheel with 160 teeth. The third part of the shaft 
begins with a similar gear wheel. Between these 
two wheels lies the second part of the shaft, a short 
length carrying as a single unit two gear ‘wheels 
with 164 teeth each. The second portion of the shaft 
is formed with spigots which can rotate freely within 
sockets in the ends of the first and third portions. 
The driving connection is provided by a pair of 
thirty-six-tooth planetary pinions. These pinions 
are mounted on discs cut with 550 teeth, one disc 
being journaled on the first part of the shaft, and the 
other on the third part. A similar differential gear 
with somewhat finer pitched teeth is carried by the 
fourth part of the shaft, and connects the third and 
fifth parts together. On the fifth part the pinion 
of the spur reduction gearing is mounted. 

The differential gear between the third and fifth 
parts provides the means whereby the residual hand 
control is exercised. On the closing of one or other of 
two keys, one or other of two electromagnets is 
energised and the serrated end of a bell crank lever 
caused to engage with one or other of the discs carry- 
ing the planetary pinions, thereby holding that disc 
and pinion stationary. By these means the speed of 
the fifth portion of the shaft, normally equal to that 
of the third, can at the observer’s will be increased 
in the ratio 183 to 180, or decreased in the ratio 180 
to 183. 

The differential gear between the first and third 
parts of the shaft provides the means whereby the 
speed is automatically corrected against the beats 
of the seconds pendulum to which reference was made 
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tion or the other, according as the shaft is slow or 
fast relatively to the pendulum. 

On the left-hand face of the notched plate a short 
inclined cam is mounted. This cam engages with a 
roller at the end of a lever pivoted to a bracket which 
is mounted on and rotates with the third portion of 
the shaft. The other end of this lever passes into a 
slot cut through the shaft and engages with a push 
rod lying within an axial bore drilled in the first and 
second parts of the shaft, and in the third part up to 
the slot. At its right-hand end the push rod is acted 
upon by a bell crank lever pivoted to a fixed bracket. 
A spring applied to one arm of this lever acts to press 
the push rod to the left—that is to say, to keep the 
roller in contact with the cam on the notched dise— 
while on the other arm a two-way tilting mercury 
switch is mounted. This switch is electrically con- 
nected with the electro-magnets of the automatic 
corrector differential gear. 

The action of the arrangement is obvious up to a 
point. When the roller is at the mean position on the 
cam the mercury switch is level, neither of the differ- 
ential gear magnets is energised, both serrated dises 
are free, and the first and third portions of the shaft 
rotate at the same speed. If this speed is exactly 
one revolution in 24 sec., and is exactly maintained, 
the chopper will at intervals of one second enter in 
succession the twenty-four notches in the notched 
dise fairly and evenly, and nothing will happen. If, 
however, the shaft runs fast or slow relatively to the 
beats of the seconds pendulum, the chopper will not 
enter the successive notches fairly and evenly. It 








will strike one side or the other of the notch it is 
about to enter, and as a consequence will rotate the 
notched plate, relatively to the third portion of the 
shaft, through a small angle in one direction or the 
other. The roller will thereby be moved from the 
mean position on to the high or low level of the cam, 
and the mercury switch will be tilted in one direction 
or the other, and one or other of the differential gear 
electro-magnets will be energised. The associated 
serrated disc will, as a consequence, be held stationary, 
and the third portion of the shaft will have its speed 
relatively to that of the first portion reduced or 
increased in the ratio 160 to 164 or 164 to 160 respec- 
tively. 

It should be noted that the pool of mercury in the 
switch and the disposition of the contacts are such 
that the switch must acquire a certain degree of tilt 
in either direction before the circuits which it controls 
are completed. More than one chop may therefore 
be required before the notched plate builds up a 
rotary displacement sufficient to bring the switch to 
the critical tilt, and cause it to initiate a correcting 
motion. 

It should also be noted that the rotation of the 
notched plate, having been built up in one direction 
sufficiently to initiate a correcting motion, that motion 
will persist until the plate is turned back in the 
opposite direction by a succeeding chop. If the switch 
is at its critical angle of tilt, one chop will be sufficient 
to stop the correcting motion, whereas several chops, 
all producing backward rotation of the notched plate, 
would be required before the switch tilted sufficiently 
far in the reverse direction to initiate a correcting 
motion in the opposite sense. These facts are worthy 
of note because at first sight it may appear that the 
correcting action of the arrangement will have a 
“ hunting ” characteristic. 

Since the minimum interval elapsing between an 
engaging and a disengaging movement of the chopper 
is one second, a correcting motion once initiated must 
persist for at least this length of time. The speeds and 
gear ratios being as they are the third portion of the 
shaft during this period of one second will gain or lose 
three-eighths of a degree—or thereabouts—trelativel) 
to the first portion. Between the shaft as a whole 
and the polar axis the spur and final worm gear give 
a speed reduction ratio of 3600 to 1. Hence the 3° 
correction applied to the shaft in the course of one 
second of time amounts to a correction of three- 
eighths of a second of are applied during the same 
interval to the polar axis. The normal or intended 
speed of rotation of the polar axis—one turn in twenty- 
four hours—is equivalent to 15 sec. of are per second 
of time. Hence the correction applied to the polar 
axis in a second is a small fraction—actually a fortieth 
—of the normal motion of the telescope during that 
interval. Similarly if the hand control is engaged for 
a second the motion of the telescope about the polar 
axis is increased or decreased by one-fourth of a 
second of are. The hand control movement is there- 
fore at the rate of one revolution in sixty days. 

The fine adjustment of the right ascension setting 
of the telescope is obtained as previously stated, by 
applying a power drive to the hand control gear. 
For this purpose a small motor mounted to the right 
of the automatic corrector differential gear drives 
through reduction gearing a friction wheel in contact 
with a vee-grooved pulley which is attached to the 
right-hand serrated disc of the hand control 
differential gear. The friction wheel is normally free 
of the grooved pulley and is brought into contact 
with it by means of an electro-magnet connected in 
parallel with the motor circuit. The residual hand con- 
trol gear applies a motion to the polar axis of an order 
suitable for fine adjustment of the right ascension. It 
cannot, however, be used for that purpose, because the 
motion which it applies is in one direction only, and, in 
addition, is available only when the 24-hourly drive 
is in action. The independent power drive to the 
hand control gear provides a fine adjustment motion 
in either direction, which is available when the driving 
clock is stopped. 

We desire to express to the Astronomer-Royal, 
Dr. Spencer Jones, our appreciation of his courtes) 
in allowing us to inspect the new telescope for the 
purpose of these articles. The instrument has been 
built by Sir Howard Grubb, Parsons and Co., of 
Walker-gate, Newcastle-on-Tyne, and is a gift to the 
Observatory by Mr. W. J. Yapp. 








Hap the Leek and Manifold Railway, which was 
definitely closed on March 10th, remained in use for a 
few weeks longer, it would have been in existence for 
thirty years, as it was opened on May 15th, 1904. It 
was of 2ft. 6in. gauge, and designed by Everard R. 
Calthrop, who later built the Barsi Light Railway of the 
same gauge. It began with a junction with the North 
Staffordshire Railway at Waterhouses, and ran through the 
valley of the river Manifold to the terminus at Hulme End, 
on the main road between Leek and Derby. Near Water- 
houses, it may be added, is Caldon Low, where are the 
stone quarries that belonged to the North Staffordshire 
Railway, and which are still used by that company’s 
successor, the London, Midland and Scottish. In 1776, 
by 16 Geo. III, ce. 32, the Trent and Mersey Navigation 
was authorised to build a railway from that canal at 
Froghall to ‘the limestone quarries at Caldon Low.” 
That was the second railway to be built under Parlia- 
mentary powers; the first was from Middleton Colliery 
to Leeds, which was sanctioned in 1758, and on which 
line Blenkinsop ran his rack-geared engine in 1811. 
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Safer Trench Piling. 


T may be remembered that, in connection with our 

description of the West Middlesex sewage scheme, we 
mentioned that the site at Perry Oaks for sludge disposal 
is being completely surrounded by a puddle wall, keyed 
into the blue clay. In this way the whole of the sludge 
lands will be drained to the County Council’s sewers, 
and the puddle wall will ensure complete segregation of 
the sludge drainage and the natural drainage from adjacent 
lands. This work is being carried out by Howard Farrow, 
Ltd., and already over 24 miles of the barrier have been 
completed, the clay for the purpose being drawn from some 
of the sewer tunnelling work. Recently we had an oppor- 
tunity of inspecting these works, and found that some 
interesting innovations were being employed. They were 
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largely devised for the purpose of ensuring the safety of 
the workers, and, incidentally, expediting the completion 
of the job. 

The dredger type of trenching machine with a con- 
tinuous chain of buckets, such as the Allen-Parsons, 
which we briefly described in our issue of November 10th, 
1933, is probably familiar to most of our readers, and its 
operation can be followed in the accompanying illustra- 
tions. The buckets on the chain ‘draw up the spoil on the 
rismg side, and dump it into a transverse conveyor for 
any convenient disposal. 

In some circumstances a trench can be cut in this way 
with impunity, but where bad ground is met—wet ballast 
or sliding clay, for instance—there is a natural tendency 
for the sides of the trench to slide in as quickly as it is 
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made. It not only impedes the excavator, by clogging the 
down-going buckets, but also imperils the men who must 
follow up the machine and put in place the sheet piling to 
hold the trench in shape. 

The safety device, which has been devised by Messrs. 
A. R. Kearney, Howard Farrow, and F. Howkins, and of 
which we give some illustrations, is really extremely simple. 
But it is effective. 

Behind the boom carrying the chain of dredging buckets 
there are fixed two triangular steel plates, much after 
the fashion of a horse’s blinkers. These plates are stayed 
apart to the width, or almost, of that of the trench being 
cut, and terminate in a vertical edge when the boom is 
in the working position. The plates are of quite light 
gauge —we should say about jin. thick—and are supported 


> 











by channel irons attached to the upper part of the boom. 
We noted that all this addition to the original excavator 
was electrically welded. 

Between the two backwardly protruding plates there is 
provided a chamber in which a man can work immune 
from the fear of the sides of the trench caving in upon him. 
He is consequently in a position to set the piles and tem- 
porary struts as fast as the machine progresses without 
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strut is attached to the jib by a Hookes joint, so that it 
can adjust itself to inequality in alignment, and rests, 
at the bottom, on the pile next to that which is to be 
pulled, The pile is gripped with a toggle form of clamp, 
and comes out quite readily. When it is about half-way 
out, an adjacent crane takes it over and puts it back in the 
stock pile. We were surprised at the celerity of the opera 
tion, as compared with pulling with a hammer, especially 
in view of the fact that the ground contains large 
boulders of ironstone, which, if they are encountered by 
the pile twist it badly out of shape. We noticed, how 
ever, one pile which had defeated the puller, and had to bi 
left in the ground. 

Another simple, but ingenious, device which we observed 
is shown in one of our engravings. It is used for pulling 
out the sleepers that the caterpillar trencher crawls on as 
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TRENCHER AT WORK 


any anxiety for his own safety ; while a following gang 
can finish the timbering and clear the trench under the 
protection of those piles. In order to reduce the frictional 
resistance of the shield plates, as the machine moves 
forward, some of the teeth of the excavating chain are 
staggered, so that the trench cut is just a little wider than 
that specified. The teeth are, however, able, on account 
of their free connections, to slide in between the plates of 
the shield on the downward journey. 

On the vertical edges of the shield there are guides, 
which facilitate the placing of the piles from the surface 
above, while the man in the shield is provided with struts 
from a platform behind. 

On the occasion of our visit to Perry Oaks, the machine, 
or rather machines, were being used for cutting an unusually 
deep section of trench—it is noteworthy that the depth 
to the blue clay on the site varies very abruptly and 
widely. As a consequence the trench was being made in 
two steps. First, the trench was cut to a depth of some 
12ft. to 14ft., and steel sheet piles put in place on either 





SLEEPER PULLING GEAR 


side as the cut progressed. Then there followed up pile- 
drivers, which put the piles down to the full depth. 
Finally, a second trencher followed up and worked right 
down to the blue clay. The puddle clay was then trampled 
in and the spoil from the trench back-filled to form a 
mound over the puddle wall. 

For the sake of economy, the steel piles are, naturally, 
drawn again as the work goes on, and for this purpose the 
contractors have found that a steady pull, provided it is 
powerful enough, is preferable to a pulling hammer. One 
of our engravings shows a crane which has been adapted 
for this purpose. It is normally of 5 tons capacity, but 
has been equipped with a six-fold purchase with large 
sheaves, so that a pull of about 30 tons is developed. 
Such a pull would, naturally, overturn the crane, if it were 
not specially supported, so a strut is arranged at the end 
of the jib just inside the top sheave. Incidentally, the 
jib has been stiffened by welded-on web plates. The 





TRENCHER WITH SHIELD RAISED 


the machine progresses. It is merely a horizontal boom, 
extending from the side of the trencher, equipped with « 
geared hand winch and wire rope. The rope is spiked 
on to the sleeper, which is readily drawn clear, ready for 
replacement in front of the caterpillar. It is a much more 
handy arrangement than the usual system of grubbing out 
with picks and shovels. 








AN INTERNATIONAL FEDERATION OF 
ENGINEERS. 


Avr the invitation of the National Fascist Syndicate of 
Engineers, the representatives of European engineering 
associations met recently in Rome to discuss the formation 
of an international engineering body. 

The aims of the new federation, whose permanent seat 
will be in Rome, are :—To deal with all questions relating 
to the professional status of certificated engineers, and the 
social and economical problems connected with it; to 
obtain recognition of the diplomas granted in different 
to solve all technical problems affecting the 
economic life of each nation; to establish a clearly 
defined relationship with the International Labour 
Bureau at Geneva, independent from the two great organi- 
sations represented in the Bureau; to establish a per- 
manent relationship with the League of Nations in a 
consultative capacity for the solution of all technical 
problems of an international character ; to issue an inter- 
national review for the discussion of all problems affecting 
the professional status of engineers ; to promote a closer 
interchange of ideas amongst engineers of all nations ; 
and to encourage technical initiative in research and 
the wider utilisation of national resources. 

The name of the new federation is the European Federa- 
tion of Engineering Associations (Fédération Européen: 
des Associations des Ingénieurs, abbreviated FEDAI). 
After approval of the statutes, an Interim Managing 
Committee was elected with Signor Dr. Ing. Del 
Bufalo, President of the Italian Federation of Engineers, 
as President. The other members are :—Monsieur 
Xavier Lauras, Ing. Dipl., President of the French 
Federation of Engineering Societies; Monsieur Leper- 
sonne, Ing. Dipl., Secretary-General of the Belgian 
Federation; Dr. Ing. Tomich, President of the Jugo- 
slavian Federation ; and Dipl. Ing. Herr Schachermayer, 
President of the Institution of Engineers of Upper Austria 
and Salzburg. Dr. Ing. V. Salvadore was elected Secretary. 
The statutes will be submitted in due course to the General 
Assembly, in which the Federation will be officially con- 
stituted. The headquarters will be for the time being at 
the offices of the National Fascist Syndicate of Engineers, 
Via Vittorio Veneto 7, Rome. 


countries ; 








Wuitst the criticisms of Sir Stenson Cooke and others 
of the street traffic signals in Oxford-street may be quite 
justified, it must be remembered that when they were 
installed only the fixed-time-cycle signal was available. 
That was the form of signal used in New York and then 
in Walsall, Derby, and other places in this country. The 
vehicle-actuated signal is a comparatively recent intro- 
duction and its superiority over its predecessor lies in the 
flexibility of the periods for which the “ stop” aspect is 
shown. 
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Railway and Road Matters. 


WE regret to have to record the death on the 19th inst. 
of Mr. R. T. McCallum, the engineer of the ‘ Derby 
North ”’ district, London, Midland and Scottish Railway. 


THE sudden death on May 17th at the age of eighty-one 
years is announced of Mr. Walter Young Armstrong, who 
was for some years the new works engineer in the 
civil engineer’s departniwuat, Great Western Railway, and 
retired in June, 1916. 


SPEAKING at the Past and Present Crewe Pupils’ and 
Premium Apprentices’ dinner on May 4th, Captain H. P. 
M. Beames, who presided, intimated that it would be the 
last occasion on which he would be there as a Present Crewe 
man, as he was retiring in September. 


THE Southern Railway Company carries 20,000,000 
passengers a month by its electrically operated trains, 
which run over lengths amounting to 361 route miles. 
Since the new services to Brighton were opened at the 
beginning of 1933, the number of season tickets on that 
section has increased by 6 per cent. 


AN improved type of plant for the reclamation of oil 
and waste used in the lubrication of locomotives and 
rolling stock has been installed at twenty-three running 
dep6ts and workshops on the South African Railways. 
The results approximately are: Recovered waste, 72 
per cent.; recovered oil, 19 per cent.; sludge, 6 per cent.; 
and short waste, 3 per cent.; the latter two are discarded. 


Part of the plan for the use of the land reclaimed 
for the new docks at Southampton is the devotion of an 
area of no less than 130 acres for the erection of factories. 
The first is a flour mill with silos, which will occupy an 
urea of approximately 2 acres. It is anticipated that 
actual milling operations will be begun this summer, 
and the mill, which has a storage capacity of 15,000 tons 
of grain, is intended to act as a distribution centre for the 
South of England. 


WuILst, as related herein on May 18th, the men 
employed by the railway companies in Northern Treland 
have accepted a further reduction in their wages, the 
negotiations between the Great Southern Railways Com- 
pany and the men on that line are still proceeding. The 
unions have decided that they cannot agree to any increase 
in the 74 per cent. reduction now prevailing. There is, 
however, to be a further meeting between the management 
und the representatives of the men. 


THE Great Orme Tramway, after reconstruction, 
was inspected on May 11th by Colonel Trench, on behalf 
of the Ministry of Transport. The main item that called 
for attention was the braking gear, which was to come 
automatically into action should a predetermined speed 
be exceeded when descending the mountain. As the tests 
thereof were satisfactory, the line was passed, and it was 
reopened for traffic at Whitsuntide after being closed 
since the fatal accident in August, 1932. 


AN important and interesting example of the applica- 
tion of electric arc welding to railway bridge reconstruc- 
tion is provided by the strengthening and repair, now 
completed, of the Sharnbrook Viaduct, carrying the two 
passenger tracks of the London, Midland and Scottish 
Railway (Midland Division) main line between St. Pancras 
and the North over the Ouse Valley, a quarter of a mile 
south of Sharnbrook Station. Commencing at the 
northernmost end, the viaduct is composed of three square 
spans, each of 56ft. over land, three skew spans, each of 
60ft. over the river Ouse, and terminates at the south end 
with four square spans, each of 56ft., also over land. 
Each span of the superstructure is composed of six 
girders ; four wrought iron girders, 5ft. 6in. deep, situated 
directly under each rail, and two wrought iron lattice 
girders of similar depth provided on the outsides to support 
the parapets, which are composed of cast iron standards 
and hand rail tubing. Seven rows of angle or tee cross 
bracings are provided between the girders in each span. 
Work on the northernmost span was undertaken during 
the months of June to September in 1932-3, during which 
the welding was undertaken by two operators. It was 
subsequently decided to proceed with the reconditioning 
of the remaining nine spans by welding, as it appeared to 
be an economical method of dealing with the work, and 
contracts were placed for the provision of new floor- 
plates, &c., and bearing plates, the weight of the new steel- 
work approximating 140 tons. 


THE provision of rail brakes by the London and North- 
Kastern Railway for the new inwards yard at Hull is a 
means whereby the shunters who have to accompany 
wagons that have.been detached from a train that is being 
* broken up,” é.e., sorted out, on the hump of a gravita- 
tional shunting yard, are dispensed with. The wagons 
are given a push by the shunting engine in the rear of 
the train, and the steepness of the descending gradient 
of the hump gives them sufficient speed to carry them into 
their respective reception sidings. Ordinarily, brakesmen 
are necessary to apply the wagon brakes to check the 
speed, or otherwise the wagons may collide with other 
wagons in the siding and do damage to wagons and their 
contents. By the provision of rail brakes, whatever 
retardation is required is done mechanically by brakes 
applied to the sides of the wagon wheels. That is done 
gradually, and for a sufficiently long time to check the 
speed to suit the distance. It is a German idea, being 
invented by Dr. Frélich in 1918, and is operated in this 
country by Rail Brakes, Ltd. It was installed on the up 
side of the L.N.E.R. new marshalling yard at Whitemoor, 
near March, in 1929, and when the new down yard was 
opened in February, 1933, the eddy-current rail brakes 
of the Westinghouse Brake and Saxby Signal Company 
were fixed; the former is hydraulically operated, and 
the latter is electrical. The French railway companies 
prefer a slipper or skid on which one of the wheels of a 
wagon rides for such a distance as to check the speed 
sufficiently. One slipper system is the Deloisson, as 
described in THE ENGINEER of February 7th, 1930, 
and one of the sidings at Whitemoor is equipped with this 
gear. In a paper read at the Institute of Transport in 
1930 by Colonel Mauldin, the savings at Whitemoor were 
estimated at between 10 and 15 per cent. on a capital 
outlay of £250,000. 





Notes and’ Memoranda. 


NICKEL wrought iron is being commercially developed 
in America. Additions of 3-0 to 3-5 per cent. enable 
wrought iron to respond to heat treatment. After nor- 
malising at 1600 deg. Fah., the tensile strength of nickel 
wrought iron is about 27-9 tons and the yield point 18-7 
tons. The elongation on 2in. is about 31 per cent. and the 
reduction of area about 48 per cent. The corresponding 
figures for ordinary wrought iron are 21-8 tons, 12-7 tons, 
and 2-5 per cent. 

A NOTE in Heat Treating and Forging reports the 
development in Germany of a new metal alloy which 
resists corrosion very strongly. Known as “ Corrix”’ 
alloy, it contains 86 per cent. of copper, 10 per cent. of 
aluminium, and 4 per cent. of iron. It is said in many 
cases to attain the corrosive resistance of the austenitic 
chromium-nickel steels. Tested with muriatic acid, 
acetic acid, thiosulphate and ammonium chloride, it was 
found that their attacks receded after a certain period of 
influence, a definite state of equilibrium being then 
established. 


AccorpInG to Mr. H. 8S. Garlick, in a recent paper, 
investigations have been carried out with specially 
designed apparatus for measuring the load-carrying capa- 
city and frictional properties of both oils and greases, and 
it has been shown that the addition of certain types of 
lead soaps to lubricating oils considerably increases their 
film strength. Lead soap added to the sulphur-free 
mineral oil does not seem to increase its load-carrying 
ability appreciably, but lead soap added to a mineral oil 
containing sufficient sulphur will produce an “ extreme- 
pressure ”’ lubricant that will maintain an effective film 
with less friction and heat than a sulphurised mineral oil. 


AcoorDING to Mr. A, Eyles, in the Machinist, extensive 
experiments have shown that ordinary commercial copper 
sheet or plate is not so satisfactory as deoxidised copper 
for welded joints. In ordinary material the actual weld 
metal itself may be free from porosity, &c., but micro- 
scopic examination will show that the metal at the 
boundary of the weld recrystallises when cooling, and 
any oxide (always present in ordinary commercial copper) 
collects at the crystal boundaries, weakening them, and 
therefore the weld. By using deoxidised copper these 
difficulties are entirely overcome. An essential in copper 
welding is to add sufficient metal to the joint by building 
the weld metal well above the surface of the base metal, 
so that the weld can be hainmered flush with the remainder 
of the work. Judicious work with a planishing hammer 
will render a good copper weld difficult to detect. 


In the discussion of a paper on efficient steam raising, 
with special reference to Lancashire boilers, before the 
South Wales Institute of Engineers, Mr. K. Robertson 
said that in the last three or four years he had investigated 
the combustion of low-grade fuels from various coalfields, 
including slurries, duffs, and poorer qualities of large coal. 
In all cases he had been successful in burning low-grade 
bituminous coal at high efficiencies in furnaces by carrying 
a thick fire of about 10in. to 12in. on the bars, with an 
ample supply of secondary air over the fuel bed. In this 
way he had burnt coal at rates up to and exceding 40 Ib. 
per square foot without smoke. In his experience *he had 
found Lancashire boilers give good results for moderate 
pressures up to 200lb. per square inch, and moderate 
loads, say, 60,000 Ib. per hour. They were simple, robust, 
and had a considerable storage capacity, which was of 
great value for colliery winding where loads sometimes 
jumped 50 per cent. in a few seconds. 


AT a meeting of the Oil and Colour Chemists’ Associa- 
tion, Messrs. D. Wait and I. Webber discussed some of the 
properties of titanium pigments. They said that the 
remarkable strength of titanium white pigments is a 
sufficient reason for their extended use. They impart to 
white paint a covering power to a greater degree than any 
other white pigment. An important feature of titanium 
white paint is its retention of whiteness in the dark, while 
many other paints are liable to pronounced after-yellowing. 
The following was given as a typical inside paint :—Strong 
titanium pigment, 40 per cent.; enamel oil, 35 per cent.; 
rosin ester, 5 per cent.; white spirit, 19 per cent.; cobalt 
linoleate (4 per cent.), | per cent. With regard to outside 
paints, the following conclusions have been drawn :— 
(1) Paint made by mixing the pigment hot with the non- 
volatile portion of the medium, chalks slightly less than 
that normally made, but this process does not prevent 
chalking. (2) The addition of 20 per cent. or more of 
stand oil is a decided improvement over straight refined 
linseed oil, and is preferable in general to pale boiled 
linseed oil, blow#f linseed oil, or thickened China wood oil. 
(3) The addition of a resin to the oil mixture is a further 
improvement in moderate amounts (up to 10 or 20 per 
cent.), but larger amounts induce cracking. 


AN interesting reference to a new design of electric 
cable was made by Dr. P. Dunsheath in a paper on the 
trend in high-voltage cable technique. With a view to com- 
bining the established advantages of working a cable 
dielectric under pressure with the provision of expansion 
and contraction facilities, and at the same time retaining 
the simplicity of the normal type of cable, he has developed 
a gas cushion cable. This cable is armoured, can be laid 
directly in the ground, and does not require the provision 
of any exceptional accessory apparatus beyond quite 
simple joints and terminals. The main dielectric of the 
gas cushion cable is identical with other normal solid 
type high-voltage cables, and consists of paper impreg- 
nated after application to the conductor. The gas cushion 
feature consists of an electrically screened space between 
the dielectric and the lead sheath, which provides at all 
points along the length of the cable accommodation for 
storage of an inert gas under pressure. This gas has 
direct access to the dielectric which it consequently main- 
tains under pressure, and at the same time provides 
facilities for expansion and contraction. The separate 
gas cushions are produced by means of a spiral spacer 
maintained in permanent intimate contact with the lead 
sheath combined with a compound seal in each turn of the 
spiral channel. Tests conducted on this cable demonstrate 
considerable success already achieved. 





. 
Miscellanea. 
THE Ormesby Ironworks, Middlesbrough, are to be 
dismantled. 
THE Bulawayo Town Council is extending its power 


plant by the addition of a 5000-kW generator. 

THe welded steel bridge across the river Abushka, in 
Stalinsk, Russia, has just heen opened. It has a span of 
85 m. and is 18 m. wide. 


THE Crowgarth Iron Ore Mine, Cleator Moor, Cumber- 
land, is to be reopened on the strength of orders which will 
keep it busy for two years. 


WHEN the “ Graf Zeppelin” made its first flight this 
season over Lake Constance, a glider attached to the 
airship was released and made a safe landing. 


Tue total number of unemployed workers in the 
United States in March, 1934, was 8,021,000, according 
to an estimate of the National Industrial Conference Board. 

Tue “ Criollo Fiel,” a 5000-ton tanker recently launched 
by the Furness Shipbuilding Company, Ltd., of Haverton 
Hill-on-Tees, was built and launched in just over fourteen 
weeks. 

Ir is proposed to inaugurate a potable water supply of 
water to British Cochin, India, at a cost of Rs. 13.68 
lakhs. It is intended that the supply will be 500,000 
gallons a day. 

THE value of the exports of oil engines from the United 
Kingdom, excluding those for motor cars, aeroplanes, and 
boats, for the first three months of 1934, totalled £395,342, 
against £321,320 in 1933. 

THE industrial survey of 1933 discloses that 463 new 
factories, employing 29,500 people, were established during 
the year; that there were 95 factory extensions, and that 
409 factories were closed down. 


THE Soviet Government is to build an air base on the 
shores of the Arctic at Cape North, near Wrangel Island, 
about 600 miles from Alaska, according to a recent 
announcement. It will be completely equipped with 
hangars and repair shops. 

Ir is expected that the Birchenough Bridge, across the 
Sabi River, 2 miles from Moodie’s Drift, in Southern 
Rhodesia, will be finished by April, 1935. It is 1100ft. 
long and is being built by Dorman, Long and Co. The 
cost is estimated at £125,000. 

Iv is claimed in Moscow that the output of the three 
tractor plants of Russia is now 140,000 machines a year, 
with a capacity of 3,400,000 H.P. The cost of the machines 
has been reduced from 20,000 roubles to 3150 roubles a 
piece during the past five years. : 

A NOTE in the Electrical Review says that since the 1925 
census down to the census of 1933, the number of industria! 
and trading businesses in Germany has risen from 3,460,000 
to 3,540,000, while the number of persons employed in 
these concerns has diminished from 18,390,000 to 
14,440,000 in the same period. On the other hand, the 
installed power capacity has risen from 19,800,000 H.P. 
to 24,800,000 H.P. 

A new fibre, which may become a rival to Egyptian 
cotton, has been evolved as the result of experiments over 
a long period, says the Financial Times. It has been given 
the trade name of “ Fibro,”’ and is produced from wood 
pulp. It can be cut into short lengths and mixed with 
any kind of cotton. Many spinners are already using it as 
@ mixture with cotton, and existing cotton-spinning 
machinery, it is stated, can be adapted without great 
difficulty to the use of the fibre. 

For the purposes of providing a temporary supply of 
power to the Bridge River mining area, the British 
Colombia Electric Railway Company is installing a hydro- 
electric plant of 4600 H.P. The water will pass through 
the Bridge River tunnel, which has already been pierced 
for a much larger station, and will be used under a heac! 
of 1090ft. It will, however, be necessary to pump the 
water into the headrace, but as the difference of level 
there is only 10ft., the consumption of power will be no 
more than 200 H.P. 

ENcouRAGED by the financial results for 1933-34, 
the Indian Railway Administration has, according to 
The Times Trade and Engineering Supplement, decided 
on an expenditure of £10,500,000 on works—a larger 
outlay than was made in either of the two preceding years. 
Of this sum, £3,500,000 is destined for track renewals, 
£2,500,000 for rolling stock, and about £3,500,000 for new 
works, much of the latter being for repairing the damages 
resulting from the earthquake. On the remodelling of 
part of the Jamalpur workshops, £75,000 is to be expended. 

It is suggested in France that the supplementary credit 
of 480 million liras which the Italian Government has 
sanctioned by decree for expenditure on naval construc- 
tion during the next five years is intended for the building 
of a battleship in reply to the “ Dunkerque” and the 
two German battle cruisers. This idea is based upon the 
assumption that the credit corresponds to the cost of a 
battleship of about 29,000 tons, and also on references in 
Italian journals to the necessity of the country possessing 
modern first-line battleships which, they affirm, will, in 
the near future, constitute “the backbone of powerful 
fleets.” 

THE Society for the Protection of Ancient Buildings 
and the London Society jointly have issued, under the 
advice of a specially convened committee, a statement 
summarising the reasons for retaining Waterloo Bridge 
by strengthening it, says the Builder. It is contended 
that the sinking of some piers has been due to river scour 
washing out gravel, for which the Embankment and 
dredging are responsible ; that the stone and timber are 
sound; that all the piers can, for about £660,000, be 
underpinned with little more hindrance to navigation 
than to-day; that until navigation was confined to twe 
arches no accident had been recorded ; that two arches 
can be rebuilt while allowing one line of road traffic to 
pass; that the temporary bridge can be removed after 
3} years; that more than four lines of traffic are useless 
in view of the Strand crossing; and that the true and 
urgent need for the near future is a bridge at Charing Cross. 
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DELAWARE AND HUDSON RATLWAY—TRIPLE EXPANSION LOCOMOTIVE 


(For description see page 534.) 
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THE REGENERATION 
RAILWAYS. 


OF BRITISH 


For the first quarter of the present year the 
traffic receipts of the four grouped railways showed 
an increase of just over two million pounds, or 
6-8 per cent., when compared with the correspond- 
ing three months of 1933. Nearly the whole of this 
increase is in freight traffic, of which the receipts 
were half a million higher than in the first quarter 
of 1932. The railway traffic returns do not, how- 
ever, reveal the true state of the companies’ 
business ; they show the receipts but not the 
expenditure. For instance, according to the 
returns issued during the first week of January 
last, the traffic receipts of the four companies for 
1933 were £100,000 below those for the year 1932. 
Incidentally, that indicates a very close estimate 
as the figures published later in the annual reports 
gave the loss at £50,000. It was not, however, 
until the latter reports appeared that it was 
known that the grouped companies had con- 
currently reduced their expenditure for the year 
by just over two million pounds. Moreover, when 
the reports for 1933 are compared with those for 
1931, it is seen that the receipts for last year were 
over thirteen millions less, but that that serious loss 
was considerably offset by a saving of nine millions 
in the expenditure of 1933 over that of 1931. But 
to get an accurate view of the financial position of 
British railways, one must go further back than 
1931. The somewhat prosperous years that imme- 
diately followed the war are not suitable for com- 
parison. The best example is probably that of 
1925. It preceded the General Strike of 1926, 
which among its public evils was particularly un- 
fortunate to the railways, because of the encourage- 
ment it gave to road transport. That year, it may 
be added, was the first after the war in which the 
gross receipts from railway working were less than 
200 million pounds; the expenditure was 165 
millions. Comparing, then, 1933 with 1925 we 
find a decrease of 47 millions, or 24-55 per cent., 
in the receipts, bay on the other side a saving of 
41 millions, or 25-61 per cent., in expenditure. 


Actually, the proportionate reduction was higher 
than appears from these figures, for the ratio of 
expenditure {to receipts— 


which was 63-53 :.100 





in 1913!—was reduced from 83-31 in 1925 
to 82-15 in 1933. It is very gratifying to us, as 
representing the engineering profession, to find that, 
of the decrease of 41 millions, 26-20 per cent. was 
secured in the maintenance and renewal of way 
and works, and 26-63 per cent. in that of rolling 
stock. The operating departments did well, too, 
as they reduced the locomotive running expenses 
by 24-69 per cent., and the traffic expenses by 
20-33 per cent. It must be remembered in this 
connection that transit facilities cannot be reduced 
proportionately with the fall in traffic. Wagons 
containing general consignments cannot wait until 
they are full nor can trains be kept back until the 
number of wagons reaches the engine’s hauling 
capacity, or more traffic would find its way to the 
roads. That fact accounts for a drop of 22-22 per 
cent. in the freight tonnage being accompanied 
by a reduction of only 12-50 per cent. in the freight 
train mileage ; it also, in part, explains why the 
operating departments cannot cut their expenses as 
readily as the engineering side. 


These better results are not, we consider, due, 


as might generally be supposed, to the companies 


being compelled to effect economies in order to 
meet their falling revenues; not a case of “ Needs 
must when the Devil drives.” Railways differ 
from the road carriers, shipping companies, and 
others engaged in transport in that they are under 
a legal obligation to accept the traffic offered to 
them or be liable to penalties for not affording 
reasonable facilities for its transit. Furthermore, 
as we have just said, freight trains must run or 
more traffic would go from the railway to the road. 
Similarly, there must be passenger trains, or people 
will journey by motor car or go by omnibus. The 
track must be maintained, however much the 
train mileage be reduced, and the lines be protected 
by signals and signalmen, and the stations staffed 
by porters, whilst the trains need drivers, firemen, 
and guards. The economies we have instanced 
are mainly the result of better administration. 
Grouping was effective as from the end of 1922, 
so its effects could hardly have been felt before 
the beginning of 1925, which makes that year, once 
more, a good one for comparison. Eight years ago 
there were 23,857 steam locomotives, but the 
elimination of less-used types and the provision 
of more powerful engines brought that number 
down to 20,823. In 1925 each locomotive—includ- 
ing those engaged in passenger train working 
and in shunting—ran on an average 22,806 steam- 
worked engine-miles, i.e., exclusive of the elec- 
trically operated trains. That figure was 
increased to 23,749 by 1933. In 1925 the average 
train load for freight trains was 130-02 tons, but 
in 1932—the figures for 1933 are not yet available 
—it was 121 tons, despite that traffic conditions 
would not fill wagons to their capacity, so that the 
average wagon load in 1932 was 5-42 tons, as 
compared with 5-50 in 1925. Yet, as a result of 
more powerful locomotives, the 901-13 ton-miles 
per engine-hour of 1925 became 988-69 ton-miles 
per engine-hour in 1932. A more significant fact 
is that, whilst on December 31st, 1925, there were 
3407 engines out of service owing to their under- 
going or awaiting repairs, there were only 1676 at 
the end of 1933—a fine example of better adminis- 
tration in the locomotive department. Equally 
good reports could, no doubt, be furnished by the 
other departments, but their work receives less 
attention in the annual reports, and we must be 
satisfied, as far as the civil engineer is concerned, 
with the record, already given, that in 1933 the 
maintenance and renewal of way and works cost 
25°61 per cent. less than in 1925. We must, 
however, mention one profitable step that the 
companies have taken. Permanent way men and 
material are now conveyed from and to the depét 
by motor trolley. That practice originated in a 
scheme known as the key-occupation system, 
whereby the two flagmen necessary for protecting 
a gang, working on a single line, were dispensed 
with. Mr. Carpmael, of the Great Western Rail- 
way, initiated the use of the motor trolley, and, 
speaking at the Permanent Way Institute in 
January, 1932, suggested that its general use 
would save the grouped companies £400,000 a year. 
As the London and North-Eastern report for 1933 
mentioned a return of 55 per cent. on £124,000 
spent on 300 motor maintenance trolleys, it would 
seem that Mr. Carpmael’s estimate was a reason- 
able one. In the signalling department there is 
the testimony of Sir Josiah Stamp that on the 
London, Midland and Scottish, 334 schemes for 
improved signalling had made a net return of over 
20 per cent., whilst Mr, Gerald Loder said that the 
Southern Railway, by the installation of up-to- 
date methods of signalling, had closed more than 











200 signal-boxes, thus effecting a saving of some 
£90,000 a year. The general electrification of 
railways is as far off, if not further, than ever, 
but there can be no question as to the success of 
electrification as applied to the exceptionally dense 
passenger traffic on the Southern Railway. Again 
quoting Mr. Loder, it appears that of the £321,000 
increase in passenger receipts last year, £150,000 
was earned by the new services between London 
and Brighton and Worthing, opened at the begin- 
ning of 1933. There was an increase of over 
2,000,000 passengers, or 23 per cent., of whom 
520,000 were carried from London to Brighton, or 
vice versa. Much, too, might be said of the com- 
mercial department, but wisely, we think, it makes 
its virtues known, and traders and the general 
public are kept well posted as to the speeding-up 
in the transportation of freight and in the 
increased services given to the passenger. 

We have put the title “ The Regeneration of 
British Railways’ to these remarks. We claim 
that in that we are justified. There is certainly a 
new spirit in the railway world which is having an 
influence for good among its own people, as well 
as with traders and thetravelling public. The former 
usual type of general manager—who, generally, 
had been a traffic, and therefore a purely com- 
mercial, man—has gone, and railways are now 
administered on a scientific and economic basis. 
The reduction in the number of civil and mecha- 
nical engineers has led to development and to 
standardisation—standardisation without its evil 
of hindering progress. May we also say that a 
generous attitude towards railway problems by the 
Ministry of Transport has greatly facilitated the 
awakening of the railways and has fostered the new 
spirit that has come over them? The former 
control by the Board of Trade was excellent as 
far as the companies were concerned, inasmuch as 
the Board would not accept responsibility and the 
railways were left alone. With the advent of the 
Ministry of Transport in 1919, however, the pen- 
dulum swung right over, and the companies were 
curbed, crippled, and discouraged. No better 
example of that can be found than the attitude 
taken when in 1922—long before there was any 
road-rail problem—the London and North-Western 
and the Midland companies sought road powers. 
Traders at first opposed the scheme, but their 
support was won, and when the Whitsuntide recess 
was over an easy passage for the Bill seemed 
assured. But at the last moment the Ministry of 
Transport asked for conditions that the com- 
panies could not accept, and they withdrew the 
Bill. That had a most unfortunate effect, and was 
the origin of road competition and the consequent 
great losses to the railways. The companies had 
their hands full then with the problems that group- 
ing brought in its train, and by the time they could 
turn their attention seriously to stopping the leak- 
age of traffic to the roads, the mischief had been 
done. By then, too, London traffic had presented 
its problems, but there, as in the Road Traffic Bill, 
and later the Road and Rail Traffic Bill, the quiet 
demeanour of the companies and the justice 
of their case, won for them the sympathy of 
the public and the generous attitude of a more 
reasonable Ministry of Transport. It is partly 
because of that support that regeneration has come 
to the railways, and, with better trade prospects, 
they will now go ahead once more. 


Trade with the Dutch. 


In these days when rival economic systems are 
so loudly discussed, when Empire Free Trade is 
debated by Parliament, and trade agreements are 
being continually negotiated, a small booklet, 
entitled “ British Trade with Holland,’’ presents 
an interesting study of the relations between this 
country and one of our nearest neighbours. The 
author, Mr. John de La Valette, pleads for an 
intensive effort to increase our trade with Holland. 
* Normally, the Dutch nation is prosperous above 
the average of most European countries.... It 
imports about two and a half times as much as 
either Denmark or Sweden ; about seven times as 
much as Finland ; and more than all these coun- 
tries put together’’; therefore, “if adequate 
facilities can be secured to enable British exports - 
to enter the Dutch market through the maze of 
quotas and import regulations which the Dutch 
have recently put into operation, it should be of 
decided advantage to the industry of this country.”’ 
It is an irrefutable argument, but one which 
depends much upon the initial word “ if.””. Oppor- 
tunities undoubtedly exist for increasing our trade 
in this direction, although presumably it will have 
to be done through trade agreements, similar to 
those entered into with Scandinavian countries, 





which have called down the denunciation of the 
Empire Free Traders. It must not be forgotten, 
however, that Holland ranks as the third Colonial 
Power and controls an Eastern Empire with a 
population of sixty-two million people. 

The problem of expanding our trade by a mutual 
increase in the exchange of products presents con- 
siderable, but not insuperable, difficulties. An 
increasing population provides a complication, 
since the Dutch have adopted two methods of 
dealing with it, one ‘‘ by adding to the tillable soil 
by reclamation and improving its yield by intensi- 
fication of production,” and the other “ by foster- 
ing industry with increased trade, shipping and 
finance as the result of both developments.” In 
fact, the Dutch seem to have selected for national 
expansion just those departments of economic life 
in which Great Britain has hitherto been pre- 


eminent or which she is also seeking to develop. | 


Political thought in this country is at the moment 
deeply concerned with improving the condition of 
our own agricultural industry, and when we are 
told that reclamation schemes are in progress:which 
will add 6 per cent. to Holland’s land area, and that 
Dutch agriculture is largely based on exports, it 
is obvious that a mutually beneficial trade arrange- 
ment could not easily be reached. It is a pity 
that no comparison is made between the imports of 
agricultural machinery from Great. Britain and 
other foreign countries, so that it would be possible 
to judge the opportunities which the expansion of the 
Dutch agricultural industries would offer to British 
agricultural engineers. Some interesting figures are 
given regarding iron and steel products, however, 
and these disclose an unsatisfactory position. In 
1933 Holland imported from this country raw and 
half-manufactured iron and steel to the value of 
24 million guilders, compared with 10-8 millions 
from Germany and 6-8 millions from Belgium. 
The Dutch requirements of steel sheets seem to 
have been largely satisfied by their two land 
neighbours, since British makers supplied only 
1 million guilders’ worth, which was ‘‘ outdistanced 
2} times by Germany and 44 times by Belgium.” 
In the case of piling, Great Britain is not represented 
in the import list, although Holland purchased 
piling from Germany to the value of 700,000 
guilders. There seems to be an exceptional open- 
ing for this material, as the old-fashioned wooden 
pilings are being replaced by iron and steel, and in 
a water-logged country like Holland hardly any 
constructional work takes place which does not 
include work by way of protection against water. 
The British tin-plate trade with Holland also seems 
to be threatened, since, whilst the exports from this 
country have remained almost stationary, German 
sales have increased by over 50 per cent., thus 
accounting for more than the net increase of the 
aggregate imports. Turning to the Dutch East 
Indies, it is claimed that in 1932 the total imports 
of iron and steel amounted to 19,000 tons, of which 
Japan’s share was 9000 tons, Belgium and Germany 
being credited with 3857 tons and 3346 tons 
respectively, whilst the British imports were “‘ just 
over 2000 tons.” These figures, however, do not 
agree with our own Board of Trade Returns, 
which, while mentioning only a few items exported 
to the Dutch Indies, give the exports of galvanised 
sheets alone as over 4000 tons. It is rare, how- 
ever, that the import and export statistics of any 
two countries can be made to agree. 

There would seem to be valuable openings await- 
ing exploitation ; but the Dutch, like many other 
nations, including ourselves, have been driven by 
stress of circumstances to erect barriers against the 
natural flow of international trade. Mr. de La 
Valette is not blind to this aspect of the situation, 
and in referring to iron and steel he points out that 
British prices have been against expansion, but 
he argues that ‘so long as the differences can be 
kept within reasonably narrow margins, that is 
exactly where a quid pro quo might be expected 
between those Dutch interests which need an 
outlet in the British market and our manufac- 
turers who require an expansion of their market in 
Holland.”” He mentions a purchase of 6000 tons 
of British steel for bridge building through the 
good offices of the Dutch Government (reported in 
THE ENGINEER at the time) as an example of what 
can bedone. Unfortunately, when the independent 
movement of commodities is interfered with as it 
is to-day, many considerations have to be taken 
into account. If business is to be transacted under 
a system of trade agreements which restrict as 
much as they encourage, then a quid pro quo in 
international trade has usually to be paid for by 
similar arrangements amongst the industries of 
the contracting nations, and a further disturbance 
to the freedom of trade set up in the home markets. 
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In the case of Holland, it would appear that 
bargaining would involve the very contentious 
question of the increased use of Dutch agricultural 
products. There is, however, another side to the 
question. The strong tendency for manufacturers 
to make their own arrangements with regard to 
markets in the form of international agreements 
might provide a solution of a thorny problem. 
It has its disadvantages, as the Dutch, who are 
becoming restive at the control exercised over their 
market by the Continental steel makers already 





know, but any system which hinders independent 
trading is open to some criticism. The fact, how- 
ever, that the Dutch are discontented with exist. 
ing conditions should make the course easier for 
British manufacturers, and it is perhaps not without 
significance that, according to the Board of Trade 
Returns, the sales of British iron and steel tv 
Holland for the first three months of this year 
reached £358,294, compared with £195,994 ani 
£229,297 in the corresponding period of 1932 and 
1931 respectively. 











Engineering Developments in China. 


By Professor C. A. MLDDLETON SMITH, M.Sc., M.I. Mech. K.* 


Hone Kone, March 23rd, 1934. 


HE announcement was made to-day that a 

German firm has secured a contract from the 
Provincial and Municipal Governments in Canton 
for a big electrical power scheme in South China. 
It is stated that the sum involved is 22,500,000 
dollars (Hong Kong silver dollars), which, at the 
present rate of exchange, is equivalent to about 
£1,700,000. 

It is a disappointment to those of us who know 
Canton, the most populous city in China, and the 
surrounding densely populated district, which this 
scheme will supply—it is a disappointment that 
British firms have not secured this contract. For 
the British were the pioneers of trade in Canton, 
which, in the early days, was the only port in China 
open to foreign trade. And Hong Kong, the British 
trade base in China, is within a hundred miles of 
Canton. 

The many examples of applied science in this 
colony have enormously influenced the engineering 
developments in Canton and South China. In recent 
years those developments have utterly transformed 
that ancient city. Some years ago Dr. Sun Yat Sen, 
the hero of young China, said in Hong Kong that this 
British Colony had shown what science might do 
in China. 

British engineers have been responsible, in no small 
measure, for the amazing growth of Hong Kong 
from a barren island with about 5000 inhabitants 
(1841) to one of the biggest ports in the world with 
@ population to-day of nearly a million people. 
Public works, such as roads, water supply, &c., 
the various buildings, port development and indus- 
trial undertakings have been technical exhibits to 
millions of Chinese. . 

The British have secured some valuable engineering 
contracts, in recent years, in Canton (and South 
China), but other industrial nations seem to have 
been more fortunate. The cement works in that 
city were recently equipped with Danish machinery. 
A newspaper and pulp-manufacturing factory is 
to be equipped with Swedish machinery. The con- 
tracts for a telephone installation, for bridges over 
the river, and for engineering plant in the existing 
power station went to America. 


THE TRANSFORMATION OF CANTON. 


Only yesterday a Chinese graduate of a British 
university, who is now about forty years of age, 
said to me: ‘* We have done in Canton in fifteen 
years what took 300 years to accomplish in England.” 

In a few cities in China in recent years changes 
have been rapid, and the work of the engineer has 
been very much in evidence. Industrial enterprise 
has changed Shanghai, Tientsin, and Canton out 
of recognition. Hong Kong has become one of the 
biggest shipping centres in the world. 

It is, however, not only in the ports that there has 
been noticeable industrial development. In many 
parts of the interior of the huge country called China 
there are new and improved methods of communica- 
tion. Yet one obtains the impression that there 
awaits the engineer an enormous area that will be 
made more productive, less at the mercy of the 
elements, when he has done his work. And it will 
be of inestimable value to the inhabitants. For 
the vast majority of the 400 millions (and more) of 
the population of China live to-day under the primi- 
tive conditions of manual toil, in agricultural pursuits, 
using tools such as were used centuries ago. They 
eke out a precarious existence, unaided by the 
rudimentary scientific knowledge, as did their 
ancestors three thousand years ago. 

Yet over the heads of these farmers soar the 
machines that have wings; along the countless 
waterways “‘ chug-chug’”’ boats use power to carry 
swarming passengers and produce ; roads are pene- 
trating in all directions; and the tiller of the soil 
and his beast of burden are equally amazed when 
they see, for the first time, a mechanically propelled 
lorry. 

The new generation of politicians in China have 
their faults, but at least they do believe in the value 
of applied science. In Canton the Ministry of Recon- 
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struction has carried out a number of engineering 
works, and whatever the social or political practice 
or theories may be that inspired action, the works 
are there, and have proved of great benefit to the 
people. Wide roads, water supply, bridges, river 
conservancy, reclamations, new industries, power 
supply, telephones, &c., are not evanescent 
apparitions. 

Many of us, who are friends of the Chinese, are 
anxious because some of the methods that are 
employed in connection with engineering schemes are 
not those which will produce efficiency. 

My own two chief objects of criticism are (1) that 
bribery and corruption still exist in some official 
circles ; it is only fair to say that it is much less 
rampant than formerly. (2) Some of the engineering 
schemes demand, but do not receive, the advice 
of the best experts in the world. 

In spite of those facts there can be no doubt that 
a great transformation has been caused by engineers 
in Canton and other cities. When first it was my 
experience to visit Canton, the most populous city 
in China (1912), I-said ‘‘ I am astounded. It is a 
city of two million people, and it is a city without a 
wheel.” Frankly, I had never imagined that there 
was any city like that on the earth in 1912. 

In England I was so used to the benefits of muni- 
cipal engineering that I regarded them as inevitable, 
like the rising and setting of the sun. And before | 
came to the Far East I assumed such blessings 
universal. I found them in Hong Kong, which is 
only a hundred miles distant from Canton. I thought 
that applied science was a thing apparent in all big 
cities. It came as a shock to find no evidence of it 
whatever in this largest city in China. 

EnaInes REPLACE TREADMILLS. 


All the streets of Canton in 1912 were about 10ft. 
wide. Sedan chairs furnished, as far as I could see, 
the only form of transport. On the river I watched 
men propelling vessels with long oars or by a sort oi 
a treadmill in the stern, worked by the muscular 
power of about fifty coolies. In the city there was 
no water supply, and the sanitation was too primitive 
for description. The old thick city walls remained 
intact, as in the centuries when they could protect 
the inhabitants from invaders. But they were useless 
against modern weapons. 

To-day there are wide streets in Canton. There 
are motor cars, lorries, and efficient traffie police. 
The old city walls have disappeared, and a wide road 
is where once they stood. There is water supply, 
telephones (including a long-distance line to Hong 
Kong), broadcasting, and many cinemas. There is 
a reinforced concrete bridge across the wide river, 
and coniracts for more bridges have been arranged 
recently. There is a frequent aeroplane service for 
passengers and mails between Canton and Shanghai, 
cities 900 miles distant by water ; there is no con- 
nection between them at present by road or rail, 
but it will not be many years before roads will join 
all of the big cities in the Far East. 

The new roads, in this South China, are being now 
built in all directions. The important Canton— 
Hankow railway construction is being pushed on. 
There is a valuable trade in internal combustion 
engines, including those for water transport and 
small power plants. 

This year, in the University of Hong Kong, we 
have broken all records with the entry of engineering 
undergraduates. We have more engineering students 
in the first year in 1934 than we had as a total for all 
four years of the course in the years 1920-30. We 
have graduated one Chinese woman engineering 
student; another Chinese girl is a matriculated 
candidate for the engineering degree. 

Technical education for Chinese artisans was com- 
menced last year in Hong Kong, and this year in 
Shanghai. The Government universities in China 
are increasing their engineering equipment and 
attracting large numbers of engineering students. 
And last summer, as I travelled in many parts of 
China, I found everywhere a lively interest in engi- 
neering education and in everything concerning applied 
science. 

THE CHANGED OUTLOOK. 

During twenty-two years of my residence in the 

Far East it has been my good fortune to make many 
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friends amongst the Chinese people. 
spent several weeks in travelling some 4000 miles, 
mostly in Central China. We have sent out, after 
at least four years of residence in the British atmo- 
sphere of the Colony of Hong Kong and in university 
training, 176 engineering graduates. They came to 
us from all parts of China; they, too, were trans- 
formed. Their knowledge of applied science has made 
them missionaries for the new civilisation. 

[t was a revelation to meet some of these Chinese 
engineers and their-relatives, and to discuss with 
them the various engineering schemes with which 
they are concerned. Some hold important positions. 
One is now Director of Public Works in Canton. 
Another is an important official in the Ministry of 
Railways. All are keen on developing China’s natural 
resources. 

The outstanding impression that remains on my 
inind as @ result of my travels and observation is the 
amazing contrast between the outlook of the educated 
middle-aged Chinese of to-day and those whose 
acquaintance I made more than twenty years ago, 
when they, too, were then about forty years old. 

The average Chinese official and the merchant now 
lirmly believe in applied science. Years ago they 
were not only suspicious, they were hostile to any 
engineering pro Is. -Now they are intensely 
interested ; they think there is money in such develop- 
ments, even if they are still very vague about modern 
scientific details and ignorant about the difficulties 
of the work of the engineer. 

In the offices of the Central Government in 
Nanking we saw last year any number of plans for the 
engineering development of the country. There were 
many new, well-designed modern Government build- 
ings in Nanking. We saw the beautiful buildings of 
the new Wuhan University, near Hankow. Rein- 
forced concrete construction was worked into a 
typical Chinese style of architecture. The new build- 
ings cost 1,600,000 dollars (silver currency). 

We were convinced that in the various Provincial 
Government centres active endeavours are being 
made to increase communications, to introduce 
engineering structures, to consider public health, 
including water supply, to plan river conservation 
and power development. In the bigger urban centres, 
especially in Shanghai, Tientsin, Hong Kong and 
Canton, large and valuable contracts have been let 
in recent years for machinery. 

What does all of this mean ? It means that China 
is being catapulted into an industrial age. It means 
that if the practical common sense of the individual 
Chinese is not upset by a mob stampede, such as in 
the past has been caused by political agitators, then 
the engineer will do his job and the standard of living 
in China will be inevitably raised. For it cannot be 
insisted upon too often that, by-and-large, the effect 
of the work of the engineer in any country is to raise 
the standard of living; other influences may lower 
the standard, but the engineer lifts it up. 


‘THE WISDOM OF SOLOMON. 


And is it possible to carry out in a practical manner 
this ideal of @ higher standard of life in China? It 
is very low in some places to-day ; millions of indus- 
trious and patient peasants eke out a precarious 
existence. Can all that human energy be transformed 
into new conditions that will render it more efficient ? 

Many years ago, when first my efforts were directed 
to persuade the Chinese people to use applied science 
so as to improve the scale of living, a famous publicist, 
J. O. P. Bland, and others, raised the old ‘* bogey ” 
of interfering with nature and the danger of increasing 
the population. 

The answer to that is to be found in the copy of 
‘THE ENGINEER which reached Hong Kong this week. 
It is contained in a brilliant article, ‘‘ Seven Cardinal 
Fallacies,”’ in the issue February 9th, 1934. 

It is not the laziness of the individual worker in 
China that delays progress. If Solomon was right 
when he enunciated the economic maxim that the 
hand of the diligent maketh rich, then surely the 
Chinese people ought to be among the most pros- 
perous on the earth. But to-day they are not. The 
vast majority are terribly poor. And they are at 
last beginning to realise that they are poor because 
they have not developed the natural resources of their 
country. That belief is spreading rapidly through all 
classes. It must result in the extensive use of 
machinery. 

The Chinese are indeed diligent. Their shops are 
always opened early and they close late. The 
indefatigable activity of all classes surprises the 
European visitor to China as much as it indelibly 
impresses the old resident. The clerk in a Western 
country may consider himself overworked ; but as 
compared with a Chinese clerk his life is one of almost 
comparative idleness. The latter goes on from early 
morning to late at night. If he can possibly squeeze 
the time, he carefully goes over after working hours 
the many different coins taken in, to seek out the 
very occasional rare one that he may sell for a profit. 
For time indeed is money, even if it is only a small 
fraction of a penny, to the Chinese worker. 

The Chinese artisan is @ good worker. Twenty 
years of close contact with Chinese artisans make me 
pay a tribute to their ingenuity and industry. They 
work long hours for very little pay. 

And yet, in spite of the low scale of living, the out- 
standing characteristic of labour in China is its con- 





Last summer I | tinuous cheerfulness. Whether in the Arctic cold of 


a Manchurian winter or in the tropical humidity of a 
Hong Kong summer’s day, the Chinese worker 
invariably is cheerful, although he often is not sure 
of his food for next week. 

With this enormous asset of practically an inex- 
haustible supply of cheap, cheerful, and diligent 
labour, in a land where every inhabitant is by instinct 
a money-seeker, the prospects for the engineer seem 
to be extremely good. But long experience has made 
old residents in China wary about making prophecies 
as to what will happen in the near future. Yet it 
would be very foolish of British engineers to assume 
that no changes have come to China during the last 
twenty years. And still more foolish to suppose that 
greater changes will not come in the next twenty 
years. 


COMMUNICATIONS IN CHINA. 


Recently there were direct talks by radiophone 
between Shanghai and London. At yesterday’s 
meeting of the Hong Kong Telephone Company hopes 
were held out that within a year telephone users in 
Hong Kong will be able to speak by word of mouth 
with their friends in practically every big city in the 
world. Last year Hong Kong and Canton, about a 
hundred miles distant, were connected by telephone 
lines. Both line and wireless telephony are becoming 
more extensively used in China. 

In her long coast line of 5000 miles and in the 
network of inland waterways, China has had for 
centuries a valuable means of communication. Her 
rivers provide natural waterways; ocean-going 
steamers go up to Hankow, 600 miles from the coast. 

It is claimed that the Grand Canal is the earliest, 
and in many ways the greatest, piece of engineering 
work ever accomplished. It is 1000 miles long. The 
part it has played in the economic and social history 
of the Chinese people is beyond description. And 
there are many other canals. The possibility of 
developing water power has been recently explored 
in many parts of China. And last year we learned 
from a Hong Kong engineering graduate of a success- 
ful enterprise in which valuable British machinery 
had been used. A coal mine had been developed, a 
power station built, and a three-miles transmission 
scheme successfully carried out. 

China was until recently a country without roads. 
Her rivers from time to time flooded vast areas of the 
land—we saw last summer almost incredible evidence 
of the death and devastation caused by the terrible 
Yangtze floods of two years before. There is work for 
the engineer concerning river conservation. 

China’s two great natural products for export, tea 
and silk, have suffered because in other countries, 
with less natural advantages, science has been used 
to produce something better. But in Kwangtung, 
the province adjacent to Hong Kong, the size of 
Britain and very fertile, they are reorganising the 
valuable silk industry. If the scheme is carried out 
it must bring wealth to the province. 

The impact of rather crude exponents of modern 
political theories has led in many parts of China to a 
break up of Government control. But engineering 
developments go on, in spite of agitators and War 
Lords. 


PracticaL WorK IMPERATIVE. 

In the minds of many English people China is 
almost entirely associated with missionary endeavour, 
and also with the exaggerated example of Chinese 
character revealed in very imaginative fiction. The 
latter can be ignored, for the average Chinese is a 
very reasonable being. To-day China presents to the 
engineer a practical problem. It is that of raising the 
standard of living for about 90 per cent. of one-fourth 
of the people on this earth. 

There is only one way of doing that, and it is by 
utilising applied science to develop the natural 
resources of the country. 

It is significant that wherever there is electric 
power in China the demand rapidly increases. In 
nearly all of the many towns and cities with power 
plants the machinery becomes quickly overloaded, 
unless there is European supervision. 

Consider the figures recently issued by the Shanghai 
Power Company. In 1933 the units sold were nearly 
700 million, with a load factor of 64 per cent., showing 
the high power load. The total income for that year 
(in silver currency) was equivalent to about £1,800,000 
and the net total income (after allowing for operat- 
ing expenses, maintenance and taxes, but with no 
allowance for depreciation) was equivalent to about 
£875,000. 

The following table was recently issued by the 
Shanghai Power Company :— 

Table Showing the Comparative Size of the Systems. 


| Maximum | Annual 





Year. Undertaking. Units sold. loadin | load 
FS SE ION OR Cec. 
1933 | Shanghai Power Co. 695,173,408 | 133,134 64 
1932 | Manchester .. 398,565,408 | 161,450 35 
1932 | Birmingham. . 388,758,092 | 171,900 31 
1932 Liverpool 297,024,887 | 114,210 36 
1932 | Glasgow 236,815,327 | 103,440 31 
1932 | Sheffield 207,861,395 86,340 33 
t 


The figures for the systems, other than for Shanghai Power 
Company, have been obtained from the Llectrical Times of 
London, England, dated May 4th, 1933. 





Reference must be made to the flourishing electric 
power supply companies in Hong Kong, both of 
which have had the advantage of expert advice from 
London consulting engineers. Sir Arthur Preece 
has made visits in this connection to Hong Kong, 
and the local university has conferred upon him its 
highest honour in recognition of his valuable help to 
that institution. 

It is significant that the Chinese are forming 
limited liability companies for banking, insurance, 
and industrial projects, for until recent years all 
such enterprise has been confined to the family. It 
is true that in order to obtain the advantages of 
British jurisdiction many of these companies are 
registered in Hong Kong, but the fact remains that 
they are initiated and managed by Chinese. 

The most significant fact, however, is the change 
during recent years in the mental outlook of Chinese 
officials and merchants towards the work of the 
engineer. The younger generation believe that if 
applied science is developed in China it will give their 
nation a new status in international affairs. And 
everyone believes that there is money to be made by 
the development of the natural resources of China. 








Literature. 


Payment by Results. By J. E. Powell. Longmans, 
Green and Co., London. 1934. Price 10s. 6d. net. 


THE title of this book will probably conjure up in the 
mind of the engineer a picture of a carefully considered 
thesis on the relative merits of different well-known 
premium bonus systems, and other methods of 
remuneration, all devised with the intention of afford- 
ing a “‘ square deal ”’ to both employer and employed. 
Actually, only about 10 per cent. of the book is 
devoted to this phase of the subject, and, in addition, 
the author carefully investigates the causes that con- 
tributed to the need for a scheme of payment by 
results and its value, after which he proceeds to 
examine the mtroduction of a system, giving con- 
siderable space to the important subject of rate- 
fixing, or, as he prefers to call it, ‘* production esti- 
mating,’ which must be carefully studied if satis- 
factory results are to be ensured. 

In reading a book of this nature, the reviewer is 
prone to see the subject at an angle very different 
from that of the author with whom he finds himself 
in conflict, but in this case it is handled in such an 
impartial manner that criticism is silenced. Facts 
are carefully marshalled, and conclusions drawn, but 
almost invariably it is clearly stated that much 
depends on circumstances and environment, and it is 
easy to appreciate that Mr. Powell has approached 
his problem with the wise outlook of an engineer who 
realises that there is no finality, and that it is folly 
to dogmatise. 

We are informed that “like an express train,” 
payment by results requires a clear road; without 
this, it loses its character, and can, itself, become 
an obstruction to progress as do other ‘ slow trains.’ ’ 
This is the author’s justification for presenting a 
volume which deals with production organisation and 
ratefixing as germane to “‘ Payment by Results.” 

The first five chapters are concerned with the general 
position, the phenomenon of low output coupled 
with high cost, methods of remuneration, and other 
conditions prior to the installation of a new system. 
In Chapter VI the important question as to whether 
the collective or the individual method should be 
applied is carefully discussed, while the next chapter 
is devoted to a comparison between some of the 
individual systems. The relation of earnings to out- 
put is investigated in Chapter VITI, and in Chapter LX 
profit-sharing is dismissed in a page or two as not 
being true payment by results. Two chapters are 
devoted to job rates, their relation to output, and 
their basis, followed by one on collective schemes and 
the bases of payment. In Chapter XIII the very 
thorny problem of applying payment by results to 
staff and indirect labour generally is carefully 
analysed, and while the inherent difficulties are 
admitted, some useful suggestions are made. 
Chapter XIV introduces the vital queston of the 
control of ratefixing, and in the following eight 
chapters various phases of the subject are handled in 
considerable detail, beginning with organising the 
department, after which careful attention is bestowed 
on the means of notifying the worker, an important 
point too often overlooked, and then the treatment ot 
job rates for apprentices is discussed, as well as the 
keeping of suitable internal records, and arriving at 
suitable arrangements for adjusting job rates when 
necessary, often a source of irritation to the operative. 
Questions relating to multiple machine working, 
extra pay, and methods of time booking are not 
ignored. Ten chapters—beginning with X XITI—are 
allowed for Production Estimating, each one devoted 
to a specific branch (e.g., lathe work, grinding, fitting). 
The concluding three chapters deal respectively with 
inspection, miscellaneous work, and some useful 
factors. Such is a brief survey of a comprehensive 
work. 

We agree that straight piecework is “the only 
system in common use under which the relation of 
output to earnings is truly logical,’’ and while it is 
admitted that there are many difficulties in working 
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it equitably, we suggest it is desirable to overcome 
these troubles in a straightforward manner rather 
than resort to doubtful palliatives. The author puts 
his finger on one of the most fruitful sources of 
trouble, still unduly practiced, of entrusting the 
fixing of prices to the shop foreman, and he gives 
some useful advice on the adjustment of rates, which 
justify careful scrutiny, for the thinly veiled ** change 
of method,” so freely advanced as a justification for 
reducing a piecework price, frequently engenders 
friction that is in reality far more expensive than 
leaving the price unchanged ! 

While it would be unwise to underestimate the 
difficulties incident to collective systems of payment, 
there is much to be said for those which, like the 
Priestman, include in the benefits everyone on the 
pay roll from the office boy and lavatory attendant 
to the highest officials. We should have been glad 
to see the author exploring this ground rather more 
fully, with a view to the removal of palpable draw- 
backs. 

It would be well for all engineers carefully to 
weigh the suggestions as to the tabulation of useful 
data, for in many works it is readily apparent that 
there is much valuable effort wasted by ignoring this 
phase of the subject. 

Under the modest title of ** Payment by Results,” 
the author has contributed a valuable addition to the 
increasing number of volumes on works organisation, 
and he has incorporated much original work. His 
conception of true ratefixing will certainly enable 
the student to begin his study with a correct and 
enlightened outlook. 








OBITUARY. 


F. E. COOPER. 


TowarRps the end of last week the death took 
place of Mr. Frederick Eastment Cooper, one of the 
oldest members of the Institution of Civil Engineers, 
who died at his home, “ Everdene,’’ Bourne End, 
Buckinghamshire, a few weeks before his ninety- 
third birthday. Civil engineers will recall that Mr. 
Cooper played a prominent part, along with Sir 
Benjamin Baker, in preparing and carrying out the 
plans for transporting Cleopatra’s Needle from Egypt 
to London. At the time when it was proposed to 
bring the monument to London Mr. Cooper was 
working in Egypt, and he contributed to the design 
of the tubular ship used for bringing the monument 
to this country. He was also the resident engineer 
during the building of the Forth Bridge, and he 
occupied a similar position during the construction of 
the District Railway, the Central London Railway, 
and the Putney Tube. In his later years Mr. F. E. 
Cooper was often consulted in connection with new 
works, amongst which we may mention an early 
train ferry scheme for St. Margaret’s Bay and a 
scheme for obtaining a water supply for London from 
Wales, which was later abandoned on the advice of 
a Royal Commission. Mr. Cooper was keenly 
interested in all river sports and was a founder member 
of the London Rowing Club. 








ACCORDING to a recent report, a mountain suspension 
railway is to be built to the summit of the loftiest peak 
in Majorca, the Puig Mayor, which rises to a height of 
4500ft. Plans for the railw ay have already been approved 
by the authorities, and a company is to be formed to raise 
the necessary capital. 
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A Triple-Expansion Locomotive. 


—+ 


YEAR ago the Delaware and Hudson Railway 

Corporation put into service the triple-expansion loco- 
motive “ L. F. Loree,” which is shown in the accompanying 
drawings and reproductions of photographs. The wheel 
arrangement is 4-8-0 and the cylinders are all outside, 
driving the second axle by long vis-a-vis connecting-rods. 
At the front end there are two low-pressure cylinders, 
33in. in diameter, and at the trailing end a 20in. high- 
pressure cylinder on the right- hand side and an inter- 
mediate-pressure cylinder of 27}in. on the other side. The 
stroke is, of course, the same for all cylinders—32in. 
Working as a simple, the engine develops a tractive effort 
of 90,000 lb., and as a triple 75,000 lb. But that does not 
exhaust its starting power, for the rear bogie of the tender 
is, in fact, a six-wheeled Bethlehem auxiliary locomotive, 
which is capable of developing an 18,000 lb. effort up to 
10 miles an hour. It has two cylinders, driving the six- 
coupled wheels through gearing, and it takes steam at 
500 Ib. from the boiler. The working weight of this huge 
machine is 382,000 lb.—over 170 tons—for the engine, and 
274,000 lb.—over 122 tons—for the tender. The weight 
carried on the main drivers is nearly 140 tons. The 
drivers are 63in. in diameter and have a rigid wheel base 
of 18ft. 10in. and the total wheel base—engine and tender— 
is 83ft. 83in. The locomotive is intended for freight 
service only. 

Apart from its great size and its use of triple-expansion, 
interest attaches particularly to the boiler, which is of the 
same water-tube fire-tube type employed by the same 
company in the “ Horatio Allen” of 1924. As clearly 
shown in the illustrations, it comprises a fire-box com- 
posed of two transverse water walls 9in. wide with flat 
faces, heavily stayed; two upper and two lower drums 
connected on each side by 130 water tubes, 24in. diameter ; 
and a cylindrical boiler barrel, 68in. diameter, carrying 
fifty-two 5}in. diameter flues and 155 2in. tubes. The 
tube plates are 15ft. apart between the steam drums. Six 
tubes, 3in. diameter, connect the two water walls and six 
tubes, 34in. diameter, support the arch. The heating 
surfaces are as shown in the table of dimensions. 

It will be seen that the steam drums are extended 
beyond the water boxes and carried forward far over the 
barrel. At their front ends they are connected with the steam 
space by suitable saddles. The four drums of the fire-box 
proper are seamless forgings of nickel steel, about 30in. in 
diameter, bored with considerable excentricity so that 
they are thicker where the tubes are expanded into them. 
They are lighter than corresponding riveted drums by 
over 2-3 tons and at the same time stronger. The forward 
extension of the steam drums is of silico-manganese steel, 
riveted, and the shell, also riveted, is of the same material. 
All the tubes are, of course, seamless, and those for the 
flues and fire tubes are of nickel steel. The superheater is 
of the double loop type in eight horizontal rows, the six 
upper rows projecting 18in. and the two lower 6in. into the 
fire-box. The grate area, 75-8 square feet, is rather over 
that usually associated with mechanical firing in America, 
but is hand fired through a wide door. 

Valves.—All the cylinders are fitted with poppet valves 
of which the diameters and lifts are as tabulated below. 


Intake. Exhaust. 
Valve lift. Max. Min. Max. Min. 

in. in. in. in. im. in. 

Ss A, SE A | ete: Sigs ee. aes SIPS. 

TP). dct I tha. .  RS .. Loa et es 

Pues, 2. 00boaic: Midian oh els. amare eee 
These valves are actuated by rotary cam gear which 
derives its motion from a crank fitted to an extension of 
the main crank pin and rotating round the centre line of 
the driving axle. The valves of the high-pressure and 
intermediate-pressure cylinders are driven from the right- 
hand crank pin, whilst the valves of the two low-pressure 
cylinders are controlled from the left-hand crank pin. By 
this arrangement all the valves take their primary move- 
ment from one and the same shaft, so that proper correla- 
tion of the steam distribution in the four cylinders is 

assured. 





Reverse Gear.—The reverse gear is of special design and 
provided, as originally applied, six cut-offs in forward 
motion, full gear or 874 per cent., 66 per cent., 58 per 
cent., 50 per cent., 43 per cent., and 36 per cent., as well 


Principal Dimensions, Weights, and Proportions. 
Railroad hs .. ..« Delaware and Hudson 
Type of loe omotive one AS bis eS $-8-0 
Service Freight 
Cylinders, diame ster and stroke : 

High-pressure 3% 
Intermediate-pressure 
Low- -pressure (two) 
Weights in working order 
On drivers ¥ 
On front truck 
Total engine .. 
Tender (full load) . 
Wheel bases : 
Driving Ad ine .. 18ft. 10in. 
Rigid pie teetenl ie? Meal be .. 18ft. 10in. 
Total engine .. . .. S33ft. Sin. 
Total engine and tender .. 83ft. 8Pin. 
Wheels, diameter outside tires : 
Driving .. of oy etl. Coy Rim 
Engine truc k .. Sin. 
Journals, diameter and le ngth : 
Driving, main 5 wer lcci) toot RS Re ele, 
Driving, other bo ies: 0 ee 
Engine truck ; cit g, ae se.) One es ai 
Boiler : 
Type <e Siniry Se eacias . Water-tube, fire-tube 
Steam pressure .. .. .. .. 500 
Fuel, kind , Bituminous coal 
Diameter, first ring, inside er . 68 in. 
Fire-box, length and width 139#in. by 77}in 
Arch tubes, number and diameter Six 34in. 
Tubes, number and diameter 155 2in. 
Flues, number and diameter .. 52 Shin. 
Thickness, tubes .... .. No. 12 min. B.W.G 
Thickness, flues : .. .. No. 5 min. B.W.G. 
Length over tube sheets 15 feet 
Grate area : ; 75-8 square feet 
Heating surfaces : 
Fire-box 


20in. by 32in. 
27hin. by 32in. 
33in. by 32in. 


313,000 Ib. 
69,000 Ib. 

382,000 Ib. 
274,500 Ib. 


965 square feet 
Fire-brick tubes 61 square feet 
Boiler tubes ee, Ae 1209 square feet 
Flues mee ae tegsoee cae oe: ae en 
Total e vaporative 3351 square feet 
Superheating 1076 square feet 
Combined evaporating ‘and super- 

—s , 

Valve gear . 

Tender : 

Water capacity 
Fuel capacity... 

Rated tractive force : 
Simple . 
Triple-expansion 
Auxiliary locomotive 

Weight proportions : 

Weight on driver~-total opine 
weight, per cent. 

Weight on driver+ -tractive force 
(simple) . 

Weight on drivers~- tractive force 
(triple-expansion) .. 

Total weight engine-- combined 
heating surface... . <5 

Boiler proportions : 

Tractive force (triple-expansion) 
combined heating surface 

Tractive force (triple-expansion) 
by diameter drivers + combined 
heating surface .. 
Fire-box heating surface (inelud- 
ing fire-brick tubes)+ grate area 

Fire-box heating surface (includ- 
ing fire-brick weeee, i cent. 
heating surface .. 

Superheater surface, "per ‘cent. 
evaporator heatingsurface .. 32:2 


4427 square feet 
Dabeg, rotary cam 


14,000 gallons 
17} tons 


90,000 Ib. 
75,000 lb. 
18,000 Ib. 


as a drifting position; and three cut-offs in backward 
motion, full gear or 87} per cent., 66 per cent., and 36 per 
cent. Later, the forward motion cut-offs were changed to 
full gear, 874 per cent., 76 per cent., 66 per cent., 58 per 





POR DR aM iB Na a 


suena anCH tern 


THE ENGINEER 





535 








‘ 
4 


‘Firebox Buck Drum C.L. : 6 


? 


-§1 
2-6 
"4 





LOCOMOTIVE 


COSA 11- 5 


ANSIQN 


iP 


. 
4 


‘ 
4 


IPLk 


> 
XV 


a 
x r | ’ 


— 
4 


J 


O 


> 
V 


. 
4 


BOLLE 








RALLWAY 


PE Ma A AS ie 
—7 16 





N11 


HUDSON 


Si 


SENS) sa GSA 


AND 


. 
4 





DELAWARE 


Back Head Drum €.L. 


94 
“6% 


‘ 


Tre Enoween 





cent., 50 per cent., and 43 per cent. The reverse gear 
itself may be briefly described as follows :—A rack between 
the two heads of a trunk piston rotates a shaft carried 
transversely across the locomotive, each end of which 
carries a double gear-box which transmits the motion to a 
longitudinal shaft. The shaft on the left side of the loco- 
motive extends backward to the side of the intermediate 
cylinder, and the shaft on the right side extends forward 
to the low-pressure cylinder. At each cylinder is a gear-box 





















showed a good efficiency and maintained its power in a 
manner beyond expectation. At the greatest height 
reached there was little sign of any sudden failure to burn 
the fuel, although at the high altitude a temperature of 

-40 deg. Cent. was recorded. The aeroplane used was a 
standard two-seater general-purpose machine, and ballast 
was carried instead of an observer. Special precautions 
were taken to avoid undue cooling of oil by covering the 
tank with felt, and lagging all external pipes. An oxygen 
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BOILER OF TRIPLE-EXPANSION LOCOMOTIVE 


| transmitting the motion to a transverse cam shaft. A 
| heavy sleeve, on the top of which rack teeth are cut, is fitted 
on the end of the cam shaft between thrust collars. The 
shaft is free to rotate within the sleeve, but relative axial 
movement is prevented by the thrust collars. A pinion 
on the end of the reverse shaft operating in the rack 
actuates the cam shaft, causing its displacement axially 
| when the reverse shaft is rotated. A piston-actuated 
| latch engages the notches on the underside of the back 
reverse gear rack, which serves to divide and lock the gear 
travel in steps corresponding to the distance between the 
cam centres. 

Steam Distribution to Valve Chests——Steam is taken 
from the top of the steam drums through collector pipes, 
6in. diameter, suspended in the drums and having several 
rows of }in. holes in the upper surface, thereby decreasing 
the tendency to prime. The collection of dry steam is 
further improved by baffle or splash plates at the ends of 
the pipe, which prevent surging. The steam then passes 
through the superheater, thence through the throttle 
| valve at the front of the locomotive, and then through a 
| steam pipe, corrugated to allow for expansion and con- 
| traction with the temperature changes to which it is 
| exposed, to the steam chest of the high-pressure cylinder. 
After expansion the steam passes to the 274in. diameter 
intermediate cylinder and thence into a receiver pipe 
leading to the two low-pressure 33in. diameter cylinders, 
whence it exhausts to the blast pipe. 

Frames.—The frame is the ordinary design, rectangular 
| section type, of ** Hylastic ” cast steel, designed for main 
| roller bearing axle-boxes. The frame sections are 7}in. 
by 5}in. over the main and 7}in. by 5}in. over the other 
boxes. At the front cylinders the frame section is 10}in. 
by 54in. and the section at the back cylinders is 17in. by 
5}in., except that the lower 6}in. of height is reduced to 
2}in. width. The frames are of high-manganese steel 
castings, secured to the steel cylinder castings front and 
back by bolts and keys. In addition to the cylinders, 
the principal transverse bracing is accomplished by means 
of a long steel casting applied between the frames, which 
embodies the front bumper, deck casting, engine truck 
centre plate, guide yoke support, brake cylinder pad, and 
brake lever fulcrum. This casting extends from the front 
of the locomotive to behind the cylinder casting, a dis- 
tance of approximately 80in. 

Main Driving Wheels.—The main driving wheel centres 
are of box section instead of the common spoke design, 
and are considered less subject to cracking than the con- 
ventional driving wheel centres. 

Feed-water Heater and Injectors—A Dabeg mechanical 
feed-water heater pump mounted below the left running 
board and driven from the front crosshead supplies the 
boiler with water, and there is, in addition, a specially 
designed injector which will operate against steam 
pressures between 100]b. and 500lb. The principal 
dimensions and other particulars are presented in tabular 
form. 








A HIGH ALTITUDE FLIGHT. 


On Friday afternoon, May Ilth, 1934, in excellent 
weather conditions, a new world’s height record for an 
aeroplane fitted with a heavy oil compression ignition 
engine was made, subject to confirmation, when a West- 
land Wapiti aeroplane, having a Bristol-Phoenix engine, 
attained an altitude of approximately 28,000ft. The 
flight was carried out under the egis of the Royal Aero 
Club, whose representative, Captain Winters, sealed the 
two recording barographs which were carried in order that 
the record could be homologated. 

The engine behaved perfectly throughout the flight, 
and although it is not designed for high altitude work, it 








system was, of course, installed for the pilot, together with 
a heating element to prevent moisture in the oxygen 
freezing at the reducing valve. 








SIXTY YEARS AGO. 


ALTHOUGH the best part of four years had elapsed since 
her Majesty’s ship ** Captain ” capsized off Cape Finisterre, 
carrying her commander, Captain H. T. Burgoyne, V.C.; 
her designer, Captain C. P. Coles, and all but eighteen 
of her complement of 500 to their graves, opinion in 1874 
was still completely divided concerning, not only who was 
responsible for the mishap, but even to what features of 
the design it was to be ascribed. At intervals hot dis- 
cussion of the subject would recur. One such occasion 
was that provided on May 18th, 1874, when Sir Edward 
Watkin moved a resolution in the House of Commons to 
the effect that the Admiralty’s practice in the design of 
ironclads demanded reconsideration. The fate of the 
‘* Captain’? was inevitably mentioned in the course of 
the debate. Sir Edward was hotly attacked by Mr. (Sir) 
Edward Reed, who had been the Navy’s Chief Constructor 
at the time of the disaster ; while Admiral Elliott, in turn, 
defended the memory of Captain Coles from Mr. Reed's 
criticism. The plain fact was, as we observed in a leading 
article in our issue of May 22nd, 1874, the responsibility 
for the loss of the ** Captain ” had not so far been allocated. 
A Court of Inquiry had pronouneed its conclusions on the 
subject and had given it forth that the ship had been 
built in deference to public opinion and in opposition to 
the views of the Controller of the Navy and his advisers. 
That verdict evaded the issue. The point, however, had 
now been reached when the determination of the responsi- 
bility was of much less national importance than the dis- 
covery of the precise cause of the disaster. It would 
appear that the Admiralty was still suffering from its 
repercussions. Until the cause of the disaster was eluci- 
dated the development of our naval strength, so we wrote, 
would proceed in a cowardly and vacillating fashion. One 
example of the effect produced by the disaster was seen 
in the history of the “* Devastation,” a battleship that had 
been designed by Mr. Reed for service at sea and nearly 
completed at the date of the disaster to the “‘ Captain.” 
Four years later she was still regarded with suspicion and 
doubt and had not so far been allowed to go to sea. It 
seems curious that at that date knowledge concerning the 
stability of ships was so incomplete that the Admiralty 
would not risk sending this ship on a voyage for fear that 
she might possess the same unknown features which had 
led to the capsizing of the * Captain.” Yet that naval 
architects’ knowledge of the subject of ship stability was 
sadly deficient at that date is evidenced by the fact 
that in each of the vessels of the ‘“‘ Inconstant”’ class, 
designed by Mr. Reed, from 300 to 500 tons of ballast, not 
provided for in the original plans, had to be added to keep 
them from oversetting. Did the “ Captain” capsize, 
as some argued, not because her freeboard was too low, 
but because her beam was too narrow? Or, as was 
believed by many people, did she meet with disaster, not 
because her designed freeboard was too low, but because 
her actual freeboard was much less than the designed 
figure as a result of a mistake made by her builders in the 
estimation of her weights ? Until these and other similar 
possible explanations of the disaster were fully and 
scientifically investigated the ‘‘ Captain’s ”’ fate, we con- 
tended, would continue to influence the Admiralty’s 
policy and make it timorous in proceeding with the 
development of the low freeboard ship and other novel 
forms. 
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Oil-Engined Locomotives for India. 


SOME time ago we announced that W. G. Bagnall, Ltd.» 
of Castle Engine Works, Stafford, had made arrangements 
to manufacture in this country Deutz oil-engined locomo- 
tives. 
two standard locomotives of this type which have been 
built for Indian service to the inspection of Robert Bruce 
and Son, consulting engineers, of London. The two 
engines are shown in the accompanying engravings. ‘The 


Official trials took place at Stafford last week of 


A Surfacing and Boring Machine. 


THE engraving below shows a No. 6 * Pearn-Richards ” 
surfacing and boring machine of enlarged capacity recently 
built by George Richards and Co., Ltd., Broadheath, 
near Manchester. Although of the standard type, without 
traversing spindle, it is provided with several special 
features. The bed is 4ft. longer than standard length, 
and the upright Ift. higher than standard, and it will be 





observed that two boring stays are provided. The 


Smoke Detection and Recording. 


AN 
recording by 


improved equipment for smoke detection and 
means of an Osram photo-cell has been 
introduced by the General Electric Company, of Magnet 
House, Kingsway, W.C.2._ When connected in an electrical 
circuit, the current flowing through the apparatus is 
controlled by the intensity of the light which falls on the 
cell, and although this current is very small, it is easily) 
magnified by the amplifier indicated in the accompanying 











22/24 B.H.P. NARROW-GAUGE LOCOMOTIVE 


larger is a 50 B.H.P. 0-4-0 metre-gauge locomotive for 
Assam Railways and Trading Company. Ltd., of India, 
while the smaller is a 22/24 B.H.P. 0-4-0, 2ft. 6in. gauge 
unit for the Budla Beta Tea Gardens, Assam. The 
principal dimensions and particulars of the two locomo- 


tives are as follows: 
50 B.H.P. 


Weight in working order 

Gauge 

a over buffer Ts 

Width : 

Height 

Wheel base 

Diameter of w heels 

Engine power develope sd: 
Continuous rating 
Overload rating. . 

Number of cylinders 

Bore 

Stroke 

Normal running spe e€ ad 500 r.p.m 

Fuel consumption per hour in service 12 Ib. 


The designed <a and draw-bar pulls are as follows :- 


Metre-gauge Locomotive. 

Li} 
Lim. 
13ft. 
6it. 
9ft. 
4ft. 
2ft. 


tons 


THin. 
10jin. 
2in. 
m1: 
égin. 


34in. 


10in. 


Speeds, m.p.h. ; 3 5 73 | 


Draw -bar pulls, lb. 4840 .. 2904 
22 B.H.P., 2ft. 
pe tsnn in are order 
Gauge +, 
Length over buffe ors 
Width "hee. 
Height . 
Ww heel base 
Diameter of wheels : 
Engine power developed 
Continuous rating 
Overload rating. . 
Number of cylinders 
Bore 
Stroke 
Normal running speed 
Fuel consumption per hour in service 


The 


follows : 


7 2 
1628 .. 858 
6in. Gauge Locomotive. 

44 tons 
2ft. 6in. 
10ft. 2in. 
3ft. 10in. 
7ft. 84in. 
3ft. O@in. 
lft. 4in. 


700 r.p.m. 
»°5 tb. 
draw-bar pulls, are as 


designed speeds, and 


Speeds, m.p.h. : 1-87 24 5°42 9-68 


Draw-bar pulls, lb. 1980 1066 506 

The engines operate on the two-stroke principle with 
airless injection, and are complete with crank-shaft- 
driven seavenge pumps. Starting is effected by compressed 
ir and gases, which is by-passed into a compressed gas 
cylinder through a non-return valve on the exhaust 
stroke of the engine. For standby-idling, the speed of the 
engine can be reduced to about one-half by means of a 
special regulating device. All controls are ne ratly arranged 
in the driver’s cab. The cooling system is carefully 
designed for a minimum amount of circulating water, and 
is complete with radiator and fan, the spiral tube-type 
radiator being supplied by Spiral Tube and Components, 
Ltd., of Derby. 

The power is transmitted from the engine to the coupled 
driving wheels by a transmission shaft and a four-speed 
gear, which run in an oil bath. To protect the gear-box 
from the effects of possible distortion of the’frame, it is 
suspended at three points on the engine frame. A double- 
disc central friction coupling is employed as a clutch, 
and is actuated by oil pressure applied by a hand-operated 
slide valve. The oil pressure and also the pressure of the 
clutch can be varied within a wide range. With the 
effective cooling provided, the coupling allows of an 
exceptionally long friction period, which, along with 
the wide range of speed regulation of the engine, results 
in soft and smooth starting and gear-changing. All 
parts of the gear mechanism run on roller bearings, and 
the gear wheels are of high-grade case-hardened steel 
with machine-cut teeth. The speed gears are actuated 
by a link system, and the direction of running is reversed 
by a simple hand lever. The axles are driven from the 
transmission shaft by driving and coupling-rods. The 
chassis is substantially constructed, and, as will be seen 
from our illustrations, the locomotives present an attrac- 
tive appearance. 








maximum distance between the boring bar socket on the 
facing head and the outer stay is 16ft., and to avoid any 
possibility of deflection when using long boring bars the 
additional stay was fitted. The centre of spindle will 
adjust to 6ft. 6in. above the top of the revolving table, 
whilst the cross traverse of the main table is 9ft. 5in. 
The main table is Llft. long by 5ft. wide, and the top 
or revolving table is 6ft. square. The latter has a worm 
and wheel arrangement by which it can be revolved by 
hand or power. The drive for the power movement is 
taken from the rapid power traverse motion incorporated 
in the machine, and is operated by a lever at the right- 
hand side of the table. The standard lifting arrangement 
to the revolving table is also provided, and operated from 
the front of the main table. A patent squaring iock 
to the table is also incorporated in the design, and is 
claimed to ensure perfect squareness between all four sides 
of the work. The machine is fitted with a screw-cutting 
attachment for cutting all standard screws from two 
to sixteen threads per inch. In addition, there is a feed 
motion to the saddle by means of which threads of lin., 
l4in., and 2in. pitch may also be cut. 

Rules and verniers are fitted to the spindle frame 
and boring stays and also to the cross traverse to the 
table, by means of which adjustments to within 0-00lin. 
are rapidly made. Magnifying glasses are provided 
to facilitate the reading of the vernier. The two boring 
stays have power movement along the bed which can be 
engaged or disengaged by levers on the side of the stay 
block. 

The stay blocks or saddles are exactly the same height 
as the main table; thus, in the event of the stays not 


50 B.H.P. METRE-GAUGE LOCOMOTIVE 


j illustration, and can then be used to operate some form 


of electrical or mechanical device. The simple amplifier, 
which can be operated from all the usual electric supply 
mains, contains the photo-celly valve and relay, and this 
unit, together with a suitable light source, form the 
essential components of the smoke-detecting equipment 


Amplifier 
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SMOKE DETECTOR 


for detecting the presence of smoke in factory and power 
station chimneys. 

When installing the 
made at the base of the 
and at diametrically opposite 


equipment two small holes are 
chimney about 2in, in diameter, 
points. The two units 





mentioned are mounted on iron brackets on opposite 




















SURFACING AND 


being required, these saddles can be utilised for supporting 
long or overhanging work mounted on the main table. 
All the controls are centralised in a convenient position 
for the operator, and interlocking means prevent any possi- 
bility of conflicting motions being engaged simultaneously. 


BORING MACHINE 


sides of the shaft, so that the light from the lamp is 
projected through the chimney on to the photo-cell 
in the amplifier facing the lamp. Troublesome accessories, 
such as glass windows in the shaft which are quickly fouled 
and difficult to keep clean, are eliminated, and _ reliable 
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results are said to be secured. When smoke impedes the 
passage of light from the lamp to the photo-cell, the 
relay in the amplifier closes and causes an alarm to operate, 
the cover of the amplifier being fitted with an adjustable 
iris diaphragm to set the point at which this occurs. The 
alarm may consist of a bell arranged to ring continuously 
as long as excessive smoke passes, and supplemented in 
most cases by a red and green lamp, the green lamp being 
alight when the shaft is clear, and the red lamp as soon 
as the alarm bell rings. In the case of several boilers, 
one bell may be provided and a pair of lamps for each 
boiler, in order to indicate which unit is producing the 
smoke. A chart recorder with a chart carried on a clock- 
work drum of conventional design has been devised to 
give a daily record of the times at which excessive smoking 
occurs, and is claimed to be preferable to the more com- 
plicated arrangement, which shows the smoke density 
throughout the whole period of working. 








An Inverted Bucket Steam Trap. 


THE steam trap which we illustrate by the accompany- 
ing engraving is being manufactured by the Drayton 
Regulator and Instrument Company, Ltd., of West 
Drayton, Middlesex, under a licence from America, where 
it has become very popular. It is of the inverted bucket 
type, and has a sharp, decisive action without jar or shock. 

The inlet to the trap is at the bottom, and the outlet at 
the top. The bucket is, of course, open at the bottom and 
at the top. There is a small vent. It is loosely attached 
to a lever carrying a ball that acts as the outlet valve. 
The attachments of the lever are deliberately made 
‘sloppy ’’ to minimise friction, ensure the ball seating 
properly, and to facilitate dismantling. 

On starting up the condensate completely fills the trap, 
and the weight of the bucket opens the ball valve, so that 
the water can flow away. The lever is then in the position 
shown in the illustration. If steam follows the water, it 





» Outlet 











” Inlet 


INVERTED BUCKET STEAM TRAP 











is caught in the bucket, and when the bucket is two-thirds 
full of steam it floats and closes the valve with a straight 
lift. The valve is held on its seat by the steam pressure, 
but when water again enters the trap the buoyancy of the 
bucket is reduced, it sinks, and opens the valve to dis- 
charge the water. The cycle is then repeated. Any air 
or incondensable gas which enters the trap escapes 
through the small hole in the top of the bucket, collects 
in the top of the trap, and is eventually driven out with the 
condensate. 

The trap is made in a number of sizes for pressures 
ranging from 5 lb. to 2501lb. per square inch, and for 
discharge capacities up to 1900 gallons per hour. The 
bodies are made of nickel iron and the working parts are 
non-rusting. For superheated steam the bucket is made 
of stainless steel. 








A NEW heavy oil engine, known as the ‘‘ Monovalve,” 
described in the Automobile Engineer, has several novel 
features in its design and construction. It has four 
cylinders, with a bore of 5}in. and stroke 7in., developing 
125 H.P. at 2000 r.p.m., and, as the name implies, 
the engines have a single valve per cylinder. This 
valve opens at the start of the exhaust stroke and 
remains open until the intake stroke of the piston is com- 
pleted. This is made possible by the design of the intake 
and exhaust manifolds. By using a single valve, which 
makes possible a smaller combustion chamber, better tur- 
bulence of the fuel gases is obtained. The engine weighs 
1900 lb. complete, or approximately 14 Ib. per H.P. 














The Relative Elasticity of Engine 
Crank Shafts.* 
By WM. C. STEWART. 
INTRODUCTION. 


TwIistinG tests of an actual nine-throw Diesel engine 
crank shaft indicated that the member was considerably 
more elastic than was estimated from dimensions of it, 
using existing and heretofore reasonably satisfactory 
methods. This in turn resulted in bringing an exceedingly 
dangerous critical speed into the full-speed range of the 
engine. There appeared to be two possible ways of explain- 
ing the disagreement of the twisting tests of the crank 
shaft with previous experience :— 

(a) Substantial difference in the heat treatment of the 
material which may have decreased the modulus of 
rigidity beyond the normal values of previous experience. 

(b) Sufficient of a departure from the previously used 
geometric configuration of the crank, which would make 
the previously successfully used formule for estimating 
elasticity inapplicable. 

It appeared that the second condition was the most 
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siderably from any of the modifications previously tested. 
In the experiments with this model no attempt was made 
to modify the crank form. Stiffness factors of the models 
were determined before and after increasing the diameter 
of the bore. As before comparison was made by means, 
of an equivalent cylinder of the same composition and 
condition of heat treatment. 


Meruop or TEst. 


Two carbon steel billets, 8in. in diameter and 18in. long, 
were selected for the preparation of the crank shaft model 
and reference cylinder. The crank shaft was machined 
directly from the billet without any additional forging 
operation. The reference cylinder was machined to a 
scale one-third that of the actual crank shaft diameter, 
namely, 93in., whereas the crank shaft model was rnade toa 
scale of 0-331 due to a slight error in machining. Similar 
crank shaft models were prepared from 8in. diameter 
billets of chrome-vanadium and chrome-molybdenum 
steel. As in the case with the carbon steel model, the 
alloy steel models were machined directly from the billets. 
No reference cylinders of the alloy steels were available, 
consequently all comparisons were made with the carbon 
steel cylinder. 

Results of twisting tests of twelve modifications of the 
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CRANK CONFIGURATIONS TESTED 


likely explanation of the discrepancies observed between 
the results of the twisting tests and the computed values 
for elasticity, since it was hardly to be expected that heat 
treatment or variable composition of the steel would 
appreciably affect the modulus of rigidity. 

In order to investigate the influence of geometric con- 
figuration of the crank, model one-throw crank shafts of 
several different crank forms were prepared and tested. 
An equivalent hollow-bored cylinder, having the same dia- 
meter as the crank pin and journals of the model crank 
shafts, was likewise twisted. 

Crank shaft models of three different compositions were 
tested in order to determine the influence of composition 
on the modulus of rigidity. 

The effect of increasing the diameter of the bore on the 
relative rigidity was investigated by means of a consider- 
ably larger model than was used in connection with the 
experiments to show influence of crank form. Likewise, 
the design of the crank webs of the model differed con- 








* Reprinted from the Journal of the American Society of 
Naval Architects—February, 1934. 


chrome-molybdenum crank shaft designated No. 3, 
including similar test results of the plain carbon and 
chrome-vanadium steel crank shaft models of the type VII 
crank form, are presented in this paper. The latter models 
are designated crank shafts No. 1 and No. 2, respectively. 

The crank shaft used to determine the effect of increasing 
the bore on the stiffness was received in the finished form. 
However, it is believed that the model was machined 
directly from a billet. This model was made to 0-888 the 
scale of the actual crank shaft, the latter member having 
44in. diameter journals and crank pins. 

Preliminary twisting tests of crank shaft models showed 
that satisfactory results could be obtained with the model 
mounted between the centres of a heavy lathe. A hori- 
zontal loading beam was keyed to the end of the crank 
shaft model so that the load was supported as near as 
possible to the tailstock centre of the lathe. Torque was 
applied to the member by means of weights hung from the 
end of the loading beam. Movement of the opposite end 
of the model was prevented by means of a horizontal arm 
secured to the heavy flange of the crank shaft. In order 
to eliminate as much as possible reaction at the bearings 
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the load, in some cases, was applied to both ends of the 
loading beam. The loading end of the crank shaft was 
provided with a large ball bearing supported on the 
120 deg. segments of the steady rest with an additional 
supporting block beneath. Lugs attached to the face- 
plate hold the shaft on the lathe centre. The tailstock 
centre can be used to locate the shaft centrally. After 
the steady rest supports are adjusted the centre is with- 
drawn. Clearance between the balls and the race of the 
bearing prevents any considerable horizontal restraint 
of the member. In the case of the reference cylinder the 
ends of the bore were provided with centred steel plugs for 
mounting the shaft between the lathe centres. Some tests 
of crank shaft models were made with the model mounted 
between both lathe centres, whereas in other tests the ball 
bearing support was used. 

MEASUREMENT OF DEFLECTION DUE TO ToRQUE. 

As a result of preliminary tests it was evident that 
methods of determining the relative deflection. between 
midpoints of the crank shaft journals were unsatisfactory 
if the indicators were mounted on the foundation and 
actuated by arms attached to the crank shaft journals. 
Deformation of the supporting structure introduced 
errors into the readings obtained by these methods. 
Torque-deflection diagrams obtained in this manner 
showed decided hysteresis loops. In many cases the 
results were reproducible, since errors of the same magni- 
tude were introduced into the readings of each test. How- 
ever, in general the results were unreliable. Accordingly 
it was considered necessary to develop a method that 
would be independent of the structure supporting the 
member under test. It appeared that torsion rings 

_mounted on the journals and arranged so that an arm from 
one ring made contact with a sensitive indicator secured 
to the mating ring would be independent of any movement 
encountered in the supporting structure. Accordingly, 
deflection between midpoints of the crank shaft journals 
resulting from torque applied to the end of the shaft was 
determined by means of torsion rings and a ** Last Word ” 
dial indicator. These rings were secured to the journals 
by means of pointed set screws mounted in the rings at 
intervals of 120 deg. The rings are split to facilitate 
mounting on the journals. The ring sections are tongued 
and grooved, being held together by set screws. The dial 


indicator is secured to the vertical arm of one of the rings |. 


in such a manner that the ball contact of the indicator 
touches the horizontal arm of the mating ring in a definite 
location. Fixtures are used to centre the rings both with 
respect to midpoint of the journals and the centre of the 
shaft. In this way the rings can be remounted in precisely 
the same location if removed from the shaft. Horizontal 
extension arms of various lengths are available so that the 
span can be varied. Likewise, provision is made for adjust- 
ing the radius of the arc ; that is, the distance between the 
centre of the shaft and the ball contact of the indicator. 
The same torsion rings were used in testing the crank shaft 
models and the reference cylinders. Likewise, the same 
rings fitted with inserts to reduce the diameter were used 
in testing the 0-750in. diameter torsion specimens. These 
inserts support the three-point set screws, thus making 
the assembly more rigid when used in connection with 
relatively small diameter test bars. Obviously, this 
method of determining deflection as a result of torque is 
not applicable in cases where large angular deflections are 
encountered. However, the method was admirably 
adapted for the character of tests described in this paper. 

Chemical analyses and tensile and static torsion tests 
were made of specimens prepared from 1}in. square billets 
representing the chrome-vanadium and chrome-molyb- 
denum steel crank shaft models. In the case of the carbon 
steel crank shaft model designated No. | and the reference 
cylinder similar tests were made of specimens prepared 
from an 8in. diameter forging representing the same heat 
of material. No test specimens were available repre- 
senting crank shaft model No. 4. However, a sample for 
chemical analysis was obtained from drillings taken from 
the end of the shaft. 

ReEsctts oF Twistine TEsts. 

The series of experiments herein described were the 
result of two different investigations to determine the 
relative stiffness of crank shaft models as affected by 
change in crank web form and diameter of bore. The first 
experiments were made using a one-throw crank shaft 
model of approximately one-third scale machined from a 
chrome-molybdenum steel forging. The model was 
tested following each of eleven modifications in crank 
form and after one reduction in journal and crank pin 
diameter. In the case of one form of crank web, namely, 
type VII, models of chrome-vanadium and carbon steel 
were tested in addition to the chrome-molybdenum steel 
model. Comparison was made with an equivalent hollow- 
bored cylinder of carbon steel. The models were subjected 
to @ maximum torque of 20,100 inch-pounds in incre- 
ments of approximately 1000 inch-pounds. The load was 
removed in the same increments as applied in order to 
ascertain if any appreciable hysteresis was encountered 
and to determine if the indicator returned to zero reading. 
Reference to the accompanying sketches will show the 
various crank configurations that were investigated. 

The second series of tests was undertaken with the view 
to determining the stiffness ratio for crank shaft models 
as affected by increase in bore diameter. In these experi- 
ments no attempt was made to alter the form of the crank 
webs. The crank web design for this model differs con- 
siderably from any of the other models. As in the previous 
experiments, comparison was made by means of measure- 
ments obtained with an equivalent hollow cylinder pre- 
pared from a steel forging of the same approximate com- 
position as the crank shaft model. The model consisted 
of one crank throw and was made 0-888 the size of the 
actual six-throw crank shaft. A maximum torque of 
47,700 inch-pounds in thirteen increments of approxi- 
mately 3600 inch-pounds was applied to this model. The 
load was removed in the same order as applied in order to 
check the deflection readings and to ascertain if the dial 
indicator returned to zero. 


RESULTS OF TwisTING TEsTs FOLLOWING MopIFICATIONS 
IN CRANK Form. 

Kesults of twisting tests of the 0-331-scale crank shaft 

models are presented in Table I. The data for the various 

crank shaft modifications as shown in this table represent 


results as obtained for the corresponding models of the 
same type number shown in the accompanying engraving. 
As previously mentioned, models No. 1, No. 2, and No. 3 
refer to crank shafts of carbon, chrome-vanadium, and 
chrome-molybdenum steel, respectively. Type VIII 
indicates the carbon steel equivalent-cylinder by means of 
which all comparisons were made. Column 4 gives the 
stiffness factors of the various modifications based on unit 
stiffness for the reference cylinder. Column 3 gives the 
successive loss in weight of the models as a result of the 
changes in crank form and journal diameter. The twist 


of approximately the same ammeiiinel as the crank shaft 
models. The results of analyses presented for crank shaft 
No. 4 and the corresponding equivalent cylinder were 
obtained from samples drilled from the actual sections. 


Merxop oF LoapING CRANK SHart MODELS AS AFFECTING 
Test REsULTs. 

A series of twisting tests was made in order to determine 

if the manner of loading the beam or the method of sup- 

porting the model appreciably affected the test results. 





For this purpose model type VIT for crank shafts No. | 


TaBLe I.—Results of Twisting Tests of Crank Shaft Models as Affected by Modification in Crank Web Form. 


Total twist between 
sive journal centres for 
ig | — Stiffness} torque of 20,100 
ve 

| 

| 

| 

| 

| 


Succes- 


Mod’l} Type. | loss, factor. inch- pounds. 
Ib. — -—-—- — 
Inch. | Radian. 
-01019 | 0- 001035 | 
-01085 0-001102 
-01204 0-001223 
-01210 0-001229 
-01210 -001229 
-01204 -001223 
-103 *O1215 -001234 
-085 | 0-01234 - 001254 | 
-072 -01250 -001270 | 
-058 *01278 -001298 | 
*939 -01430 -001453 
-915 | 0-01468 -001491 
+920 -01461 -001484 | 
-907 | 0-01480 -001504 
-000 | 0013678 
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Tasie If. 


{ 
Model No. oe 88) 4a tem Meee TRea ( 
Ww idth « of ¢ ‘crank 1 w eb, inches 
Chamfering angle, degrees . . 
Bevelling a degrees - 

PEs 

Journals 


* 18-74in. diameter webs—4fin. thick arbitrarily chosen. 
All angles are given in degrees from a horizontal line. 


Twist/ | 
linear | 
inch of | 
shaft, | 
radian. | 
| 
| 
| 


0: 000182 


0-O000192 | 
} 


Twist for 20,100 inch-pounds, radian. 


Pin and 
journals. 


W ebs per 
linear 
inch. 


Journals. | Pin. Webs. 


| 
| | 
| } ea 
0000225 
0-000211 
0- 000332 
0- 000338 
0- 000338 

| 0-000332 
0-000343 
| 0-000363 
| 0000379 

0- 000407 

be + 0- 000562 
0-000480 | 0-000940 | 0-000551 
“ A | 0-000544 

a | 0-000564 


0- 000810 
0-000891 


” 


0- 000076 
0- 000088 
0-000138 
0-000141 
0-000141 
0- 000138 
0-000143 
0- 000151 
0-000158 
0-000170 
0-000235 
0-000230 
0- 000227 
0-000235 


0- 000399 
0-000455 


| 0000411 
| 0-000436 


a= 


0.000460 | 


| 





| 


0013896) 0-000187 | | ‘Sbe 


-Dimensional Data of Full-size Crank Shaft. 


l | | | 
yr | IVb Vv Vb | Vile, | Vilb | Vil 


39 | 13-39 
60 


13- 
60 
| 
| . 
| 60 
| 60 


| 60 
60 


By chamfering is meant reduction in width of crank web by cutting off all four corners of each web. 
Bevelling refers to reduction in thickness of the web journal and crank pin ends i being bevelled in separate steps. 
Dimensions refer to full-size shaft and all shapes tested had 9%in. diameter crank pins and journals, except model VII, which 


represents original M.A.N. design with 9}in. diameter pins and journals. 
Model crank shaft types 0 to VII, inclusive, were made to 0-331 scale. 


TaBie ITI.—Chemical Composition 


Material. Representing Cc. 
of stock. 





C rank shaft 
model No. 3 
Crank shaft 
model No. 2 lfin. 
Crank shaft | 
model No. 1, | Sin. dia. billet 
Ref. cylinder 
| 
| 
| 
| 


Chrome - molyb-| 
denum steel 
Chrome - vana-} 
dium. 
Carbon steel 


i 
| Original size 
| 
| 


lfin. sq. bar 


sq. bar 








type VIII 
Crank shaft 
model No. 4 
Reference cyl. 

} corresponding to 
| No. 4 crank 
shaft model 


Carbon steel 


Carbon steel 


} 


TABLE IV. 


| 

Tensile | John- | 
strength. son’s | 
| limit. } 


Original size 
of stock. 


Con- 


dition. | 


Material. | 


| 


Chrome anoly yb-} | 
148,600 80,750 


pens 8 | received | 1 fin. sq. bar 
Chrome - vana-| As 
dium steel ..|received| 1 fin. sq. bar 
Carbon steel. .|Quench’d 
|& Sorrel 8in. dia. billet 


120,000 | 82,880 | 8 





110,700 | 60,750 


Pound per ba, nate inch. 


Cylinder (Type VIII) was made to 0-333 scale. 
of Material.—All Values in Per Cent. 
P. | Ss. Si. Vi. Cr. | Cu. 


sda 


| O-O17 | 


0-30 | 0-196 
0-016 0-33 


0-015 





None 


than 
m10 


Less 


2 | 0-010 16 | 0-05 | None 


| 
Ps 0: 
| 


Less | than | 
0-05 | 0-02 | 
| 








-033 0-17 | None 


| 
| 
| 
| 


-Static Tension, Charpy Impact, and Hardness Test Results. 


Brinell 
hard- 
ness 
No. 


Reduc- | Elonga- 
tion of | tion in 
area. 2in. 


cent. 


Charpy 
impact 
value, 
ft.-Ib. 


| Propor- 
tional 
limit. 


Proof | Elastic 
| . . 
stress. | limit. 


ei } 


Per 


| 


81,880 | 70,750 | 61,250 42-8 


4,750 63,000 59-1 


82,500 
49-5 





61,5 55,500 | 52,080 











| 
| 
“| 


TaBLE V.—Comparison of Loading Methods. 


Shaft Supported on lathe centres. 


type. Saetealh "| 
Loaded on Loaded on | 

| 

| 

| 


one side. both sides. 





0-1242 
0-01498 
0-001522 


1240 
-01496 
-001520 





0-1247 


1230 
0-01504 | 
| 


01484 


001507 0-001528 





0-1240 
0-01496 
0-001520 


1242 
01498 
001522 


One end supported on lathe 
centre, opposite end and centre 

supported o on ball bearings. 
Loaded on 

one aide. 


One end on lathe centre, other 
end in ball bearing. 


Loaded on 


| Loaded on 
both sides. 


both sides. 
0- 1245 
0-01502 
0- 0016536 
0- 1257 
0-01516 
0-001540 
0-1240 
0-01496 
0-001520 


Leaded on 

one side. 
0- 1252 
0-01510 
0- OO1ss4 
0- 1238. 
0-01494 
0- iniaiatdanell 


0-1243° 
0-01500 
0.001524 
0-1242 
0-01498 
0-001522 


0-001514 
0-1258 
0-01518 
0-001542 


0-1240 
0-01496 
0-001520 


0-1228 
0-01482 
0-001506 








S| e2e| eee] eee 


0-1116 
0-01346 
0- 001367 


- 1121 
Hollow |a | 0-01352 


eylinder 0-001374 





All slopes were calculated from actual deflection at 20, 100 i in. lb. torque. 
* a=slope. b=twist over 7-434in. test length with 9-843in. radius, in. 














in the journals and crank pin of the models at the maximum 
torque is determined from the twist in an equivalent 
length of the reference cylinder at the same torque. The 
total twist in the crank shaft less the twist in the journals 
and crank pin is attributed to twist in the crank webs. 
Dimensional data relative to the full-size crank shaft are 
presented in Table II. 


CHEMICAL COMPOSITION AND PHYSICAL PROPERTIES OF 
MaTERIALS OF CRANK SHAFT MODELs. 

Tables III and IV give the chemical composition and 

physical properties, respectively, as obtained for forgings 


0-1116 bes 
0-01346 
0-001367 


0-1128 
0-01360 
0- 001382 











c=same as (b) expressed in radians. 


No. 2, and No. 3 was selected. ‘Three different methods ot 
support for the crank shaft models were tried : 


(1) Both ends supported on lathe centres. 

(2) Loading end fitted with ball bearing supported 
by steady rest, opposite end on lathe centre. 

(3) Loading end fitted with ball bearing supported 
by steady rest, opposite end on lathe centre, crank pin 
supported on ball bearing rollers. 


For each of the three methods of supporting the models 
two different loading procedures were tried. First, the 





entire load necessary to produce a torque of 20,100 inch- 
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pounds was applied to one end of the loading beam in 
increments equivalent to approximately 1000 inch-pounds. 
Following this procedure the same increments of load 


crank shaft and reference cylinder were tested with the 
original bore of 1-305in. diameter. ang these tests 
the bore of each member was increased to 2+277in. dia- 


48 per cent. in the webs. Therefore the increased bore 
had relatively greater effect on reducing the stiffness of 
the webs than it had on the pin and journals as compared 


TABLE .VI.—Torsion Test Data for Model Orank Shaft and and Hollow | Cylinder. 





| | 
| 
| Outside Bore, | Avg. 
Model. diameter, | inches. | slope | 
inches. } * | 
| 
- - - -_—--—— —!---+ -—— — -—— —_ —_ = - | 
Cylinder No. 4 ‘a “4-000 1-305 0-1566 | 
Cylinder No. 4a .. 4-000 2-277 | 0- 1688 
Crank shaft No. 4 4-000 1-305 | 0-1776 
Crank shaft No, da : 4-000 2-277 | 0-2145 | 
, } 


* Scale Abscisse — lin. per 1000 in.-Ib. 
Ordinates — lin. per 0-0020in. deflection 


were applied alternately to the opposite ends of the beam. 
Results of these tests for the three type VII crank shafts 
and the reference cylinder are presented in Table V. The 


sea 





1 2 | 3 
’* erage Average 
Specimen Original maximum torsional 
number, | size of torsional | proportional 
| stock. strength, limit, 





1b. per oq. in. in. | Ib. per aq. in. 


AMC 100 
\ 
I} hin. square bar | $9,300 17,100 
| 
AMC’ 150 
| 
AMC 50 | 
AMC 1 | | 
ys Ifin. square bar | = 78,900 | 44,700 
| | 
| } 
| 
! 
39,400 


BBB 31001 | 
| 
| 


Sin. diam. billet | 76,100 


slope values as taken from the torque-deflection diagrams 
are used as a means of comparing the different values. 


Errect OF INCREASING DIAMETER OF BoRE OF CRANK 
Saart MopELs. 

Results of twisting tests of a crank shaft model having 

tin. diameter journals and pin are given in Table VI. Both 








| 
es total twist between | 
| journal centres (9-332in) 














Twist for 47,700 in.-lb., radian. 


Modulus of | Stiffness 
rigidity, |} ratio. 

| 

| 

| 








for torque of 47,700 in.-lb. |—-—----_ - ——————_—$ ———,-— ——| lb. per sq. in. 
— — ———__—__—-——_—-| Per linear inch | Journals. Pin. Pin and We ihe. | 
Ine h. + Radian. of shaft. | | journals. | 
0-01494 0-0015148 0-0001623 | 11-823 x 108 | 
0-01610 0-00163236 | 0-0001749 12-120 x 106 
| 
0-01694 0-0017175 0- 0001840 0- 0003966 0- 0006130 | 0-0010096 0-0007079 0-882 
| | | 
0-02051 | 0-0020795 0-0002228 0-0004275 0- 0006606 | 0-0010881 | 0-0009914 0-785 
' 
_ Are __ Deflection (inch) 
= - 00020278 radian. ~ Radius 9-863 


meter and the tests repeated. The stiffness factors for 
the crank shaft models and the moduli of rigidity for the 
cylinders are shown in the columns to the right of the 


Tasie VII.—Sitatic Torsion and Shear Test Results. 














with crank shaft No. 4. Consequently the stiffness ratio 
for the crank shaft with the 2-277in. diameter bore is less 
than for the original form. It appears that the stiffness 




























| mi | 
5 6 7 8 | 9 | 10 | ae erp 13 14 
| Average Fibre | | 
| single Modulus of stress at Torque, Twist | Radius, Test Specimen 
} shearing rigidity, torque, in in.-lb. Dial. | in. length, | diameter, 
| strength, Ib. per sq. in. Col. 8, | — — — | in. in. 
| Ib. persq. in. Ib. per aq. vin Inch. Radian. 
n Chrome-mol PERE Steel. 
| | 
| 11-926 x 106 13,150 1,090 0-21525 | 0-021868 | Ames 9-843 7-434 | 0-750 
; 11-743 18,560 | 1,538 0-2742 | 0-031337 | oa | 8-750 | é ‘s 
| 11-760 _,, 22,200 1,839 0-2245 0-037417 o |} 6 
| 11-599 | 20,370 | 1,688 0-20892 | 0-034820 Shore | 6 | 
, 11-667 24,040 1,992 0-16343 | 0-040852 | Ames | 4 
101,500 | 11-562 | 22,200 1,839 0-15222 | 0-038055 | Shore | 4 i 
| | 11-762 | 25,880 2,144 0-1056 =| O-¢ Ames | 6 3 
11-679 25,880 | 2,144 0-0709 =| 0-017725 a 4 3 
| 11-740 | 25,880 2,144 0-1058 0-017633 | te | 6 3 
| 11-646 |. | 25,880 | 2144 0-O711 | 0-017775 | - 4 3 
Average | 11-708 ,. | | | 
= ; £0-078 ,, | | 
| | 
Chrome-vanadium Steel. 
| | | | | | 
} 12-110x106 | 14,070 | 1,166 | 0-22675 | 0-023037 | Ames 9-843 7-434 0-750 
| 11-908 20,370 1,688 | 0-2035 | 0-033917 | | 6 is? a] 
85,500 | 12-063 , | 25,880 | 2,144 0-1701 =| 0-042525 | | 4 
11-943. 25,880 2144 | 0-1040 | 0-017333 | | 6 3 
| 11-829 | 25,880 | 2144 | 0-0700 | 0-017500 | | 4 3 
Average | 11-971 | | | | | 
| . |} 40-093 ,, | 
} | | 
Carbon Steel. 
| | 
| | 11-778x 106 | 1,730 10,000 0-00679 | 0-000689 Tia Word} 9-843 434 Hollow 
| 11-756 ,, | nee 20,100 0-013678 | 0-001389 ; cylinder 
11-776 ,, ; 4,240 | 24,550 0-001666 | 0-001693 ; 3-166 O.D. 
| | 11-777 | 5,280 | 30,560 | 0-02074 | 0-002107 a fe 1-640 .D. 
| Averag | 11-772 
| +0-008 | | 





* Mean departure from the average. 


table. This crank shaft model was 0-888 actual size. 
From the results of test of crank shaft No. 4 it will be 
noted that 59 per cent. of the total deflection of the member 
is attributable to the cylindrical portion, whereas 41 per 
cent. is due to twisting in the webs. In the case of crank 
shaft No. 4a having the 2-277in. diameter bore, 52 per cent. 
of the total twist occurred in the journals and pin, and 





TaBLe VIII.—C eonpariemn of Values for Shearing Modulus as Reported by Various ‘depenignters. 
Investigator. Metal. Torsional modulus, Remarks. 
Ib. per square inch. 
Reuleaux Nl Ses oh 23) 2/5 of Young’s modulus | No experimental results are given. No 


" Steel 


Cloud 





Benjamin and Frenc ah J ¥ empered ste el 


reference to sources 
C loud calculated this value ‘from formule 
| of Reuleaux. No direct determinations 
| of G were given 


12,600,000 





.| 12,000,000 to 18,000,000 | Determined by compressing springs in 


Riehle compression testing machine. 

Their method was probably inaccurate, 
| as this variation has never been indi- 
cated by any other investigators 





Steel 


= Cary 


| 23,000, 000 to 13, 000, 000} Subjected straight sections to torsion 





yt Kk. Wood 


music wire 


LW. Stewart 


Many types sot stee l 
Phosphor-bronze 
Brass. E 
Monel metal 





0: 85 per cent. C steel i in form of +f] 11,800,000 to 12,100,000} Used the following three methods :— 


1. Subjected sections to torsion 

2. Subjected springs to deflection 

3. By torsional oscillation of a system con- 
sisting of the wire to which a weight 








was attached 
11,500,000 Determined by deflection of springs. In 
6,250,000 over a hundred tests on drawn steel wire 
5,000,000 the variation in modulus was within plus 
9,200,000 or minus 5 per cent. 








W. P. Wood Hard-drawn and tempered ateels| 





10,009,000 to 11,865,000, Deflection of helical springs loaded with 
| Grand ave. 11,454,000 


dead weights 








US. Nav al Engineering’ po Mo steel from 1 fin. sq. |. Tods. | 

Experiment Station ..| Cr-V steel from lfin. sq.rods . | 
0-49 per cent. C steel from 8in.| 

diam. billet 

0-25 per cent. C steel hollow c yl, 
4-00in. O.D. and 1-30éin. I. :D, 

0-25 per cent. C steel hollow cyl., 
4-000in. O.D. and 2-277in. I. Di 

Average. . 

Mean departure from ave erage 








Steel 

Phosphor- bronze 
Brass .. ; 
Monel metal 


Values generally used 


11,708,000 
11,971,000 





11,772,000 Determined by subjecting cylindrical sec- 
| tions to torsion 


1,823,000 | 


12,120,000 
11,879,000 
+133,000 } 





12,000,000 | 
7,000,000 
5,000,000 | 
9,000,000 





of the member could be increased somewhat by reducing 
the diameter of the bore in the webs. Cylinder No. 4a 
with the enlarged bore showed a somewhat higher modulus 
value than for the original form. The former value was in 
better agreement with the values as ordinarily obtained for 
relatively small dense bars. Removing additional material 
from near the centre of the cylinder probably resulted in a 
section relatively more dense. Since the elastic modulus 
seems to depend more on the density of the material than 
on any other physical property, it might be expected that 
the cylinder in the final form would show a slightly higher 
value for the shearing modulus. 
Resvutts oF Static Torsion TEsts. 

Results of static torsion tests of specimens prepared 
from 1}in. square billets representing the chrome-vanadium 
and chrome-molybdenum crank shaft models are shown 
in the two upper columns of Table VII. The results shown 
for the 8in. diameter billet represents the same heat of 
material as the carbon steel crank shaft. The moduli 
shown in column 6 were obtained from various torque 
values as indicated in column 8. Different types of indi- 
cator dials were used, as shown in column 11. Similarly, 
the radius (distance between centre of the specimen to 
indicator contact) and the test length were varied. These 
variations were introduced in order to subject the torsion 
meter to as many different conditions as possible. The 
torsional moduli as obtained for the reference cylinder are 
in excellent agreement with the corresponding values for 
the l}in. square alloy steel billets. The shearing moduli 
were computed from the formula. 

Nel 

= GI, 
where 6= twist in radians, 

Nt= torque, inch-pounds, 

l= distance between gauge points, 
G= modulus of rigidity, 
I,= polar moment of inertia of cylinder, 
deflection dial indicator (inch) 
~ radius (centre of shaft to dial contact (inches) ) 


Values for the modulus of rigidity, particularly of steel, 
as reported by various investigators, are presented in 
Table VIII. The corresponding results as determined from 
the reference cylinders and 0-750in. diameter specimens 
presented in this paper are included for convenience of 
comparison. It will be noted that these results are in good 
agreement with the values reported by other investigators. 





CONCLUSIONS. 
It is believed that the method described for determining 


the relative stiffness of crank shaft models will give reliable 
results. It appears that similar methods may be deve- 
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loped for use in connection with similar tests of multi- 
throw crank shaft models or actual crank shafts. In these 
cases supporting rollers would be required to prevent 
bending of the member. Deflection measurement could 
be taken from journal to journal over the entire length 
of the shaft by means of torsion rings and dial indicators. 
It appears that a test assembly of this kind would be 
independent of the supporting structure, a condition much 
to be desired in connection with the twisting of crank 
shafts. 








American Engineering News. 


American Articulated Locomotives. 


A NEW step in locomotive development in the 
United States is the acquisition by the American Loco- 
motive Company of the rights to build the Beyer-Garratt 
articulated locomotive, and it is hoped that an engine 
of this type may soon be made either for trial and exhibition 
or to the order of some American railway. In 1904 the 
Baltimore and Ohio Railroad built the first American 
articulated locomotive of the ‘‘ Mallet ’’ type, this being 
a large and powerful freight engine. Since then the 
Mallet engine has been introduced quite extensively, both 
simple and compound, and has been found specially suit- 
able for handling the long and heavy freight trains 
characteristic of American long-distance railway traffic. 
While the ‘* Mallet”? type was invented by a French 
engineer and has been used to a limited extent in various 
countries, its most extensive application has been in the 
United States. It is, in fact, the only modern type of 
articulated locomotive here in service, the old “* Fairlie ” 
and “ Mason-Fairlie ” types being long obsolete. On the 
other hand, the “ Garratt’’ type has had a wider use 
than any other articulated engine in European and other 
foreign countries, although “ Mallet’ and “* Meyer” or 
** Kitson-Meyer” engines have also been used. It has 
been claimed that the “‘ Garratt’ type is better suited 
for high speeds than the “‘ Mallet,” though some of the 
** Mallets ** on American railways have 70in. drivers and 
are capable of high speed. A more definite advantage 
seems to be that, as the boiler of the “ Garratt ’’ engine is 
slung between the two driving wheel units, its length and 
width of fire-box are restricted only by clearance limits, 
while in the “ Mallet ” engine the fire-box must be above 
or behind the rear group of driving wheels. Easy riding 
of the ‘‘ Garratt ” type is claimed as a result of having the 
boiler load carried by centre pin bearings on the two driv- 
ing units, which are quite independent of each other. 


Electrical Exhibition House. 


The great extent to which electrical appliances 
are used in American houses—small and large—is illus- 
trated by a *“ model home” built recently by the West- 
inghouse Company and fitted with almost every conceiv- 
able device now available, although, of course, no one 
actual home has all of them. A radio signal from the 
automobile opens and closes the doors of the garage. 
lhe house number is illuminated and a loud speaker on 
the porch enables a caller to explain his business to a 
person on the upper floor. Air conditioning and heating is 
provided, and heat can be turned on and off in individual 
rooms. The laundry has a washing machine and wringer, 
both connected with the drains; an ironing machine, 
clothes drier, hot water tank, and electric hand iron. In 
the kitchen are the electric refrigerator, dish washer and 
drier, dough mixer for baking, oven, and electric clock, 
The breakfast room has an electric coffee urn, with water 
connection, toaster, waffle iron, and pancake griddle. 
Automatic doors and an electric exhaust fan prevent 
kitchen odours from invading the living rooms. The 
sun room—on the flat roof—has heating elements built 
into the walls and ceiling. There are about eighty-seven 
outlets or plugs for accessories—of which fourteen are 
outdoors; 111 for lighting, seventeen portable lamps, 
and twenty-one built-in appliances, pumps, water heaters, 
radios, curling irons, heating pads, &c. Large and small 
vacuum cleaners for furniture and floors are included. The 
entrance hall has a mirror panel, with concealed illumina- 
tion, and all cupboards and closets have automatic lights, 
turned on by the opening of the doors. Living rooms and 
dining rooms can be lighted brightly or dimly as required, 
and with different colours, and most of the lamps are set 
flush or in recesses. Night lights in the halls, bedrooms, 
bathrooms, stairways, &c., can be turned on by a portable 
switch under the owner’s pillow. There are in all about 
320 lamps, several times as many as the number in an 
ordinary house of the present day. , 


American Radio Developments. 


According to the annual report of the Radio Cor- 
poration, an outstanding feature of television research in 
1933 was the perfection of the “* iconoscope,”’ or electric 
eye, which has advanced the technique of television by 
facilitating the pick-up of studio action and permitting 
the broadcasting of remote scenes, thus giving to the tele- 
vision transmitter the function of a camera lens. Through 
its use, street scenes and studio performances have been 
transmitted and received successfully by television, but 
as yet only on an experimental and laboratory basis. 
Problems on the technical side, and more especially on the 
commercial side, still await solution. In this field, and 
also in that of radio communication, there has been 
important progress in relation to ultra-short radio waves. 
Extremely small radio tubes have provided a new approach 
to the problem of using these waves. Tubes have been 
developed of jin. diameter, with internal elements fitted 
to occupy a space no larger than a pea. Such tubes are 
effective on wave lengths of 1 m. or below. Other im- 
provements include short-wave relay apparatus for broad- 
casts from aircraft, new mobile short-wave equipment, 
and new double-purpose radio tubes. The past year has 
seen also improvements in the quality of sound-recording 
and reproducing sound on films, which improvements 
have been made available to theatres and motion-picture 
studios. Unfortunately, the industry is still faced with 
overcrowded conditions, and it appears that the aggregate 





capacity of the various competing radio manufacturing 
plants is about ten times in excess of present market 
requirements. In communications, the domestic radio 
communication service is being established, while a more 
important development is the practical use of ultra-high 
frequencies or very short waves. Steamship owners have 
sufficient. confidence in the reliability of equipment to 
purchase rather than lease it, and during 1933 one 
American line gave an order for radio-telegraph apparatus 
and service on sixty-seven steamers. 


Stresses in Quenched Aluminium. 


With the increasing use of aluminium and 
aluminium alloys for industrial purposes, and with the 
increasing size of castings and forgings for such purposes, 
it is essential to know the magnitude of internal stresses 
set up in the process of manufacture. This is especially 
the case when the form of the product is not changed by 
rapid cooling from high temperatures, so that the existence 
of these stresses may not be evident and may be overlooked. 
In a paper presented recently before the American Insti- 
tute of Mining and Metallurgical Engineers, it is pointed 
out that the heat treatment of aluminium afoys is a rela- 
tively new art, and that little information is available as 
to the magnitude of stresses induced by such treatment. 
Products of greater volume will be made as the industrial 
use of aluminium increases, and size is one of the factors 
governing the magnitude of internal stresses, other factors 
including shape of specimen, cooling rate, elastic pro- 
perties of the metal, and thermal expansivity and con- 
ductivity. Aluminium alloys have high thermal expansion 
and conductivity, and some have high elastic limits, while 
the quenching temperatures are relatively low. From 
experiments on test cylinders, it is concluded that the 
intensity of internal stress varies with the rate of cooling 
from high temperatures, the greatest intensity resulting 
from quenching in water at 32 deg. Fah., the next being 
with oul at 77 deg., and the lowest with water at 212 deg. 
With the first or fastest rate, the internal stresses 
approached in value the yield stresses of the alloys tested. 
The stresses induced in pure aluminium are decidedly lower 
than those in any alloy under similar conditions. In 
cylindrical specimens, the longitudinal stresses were found 
to be higher than the tangential and radial stresses. 


appears that in order to effect a substantial reduction in | 


internal stress within a relatively short time, it is neces- 
sary to reheat the specimen or product to temperatures in 
excess of 500 deg. Fah. 


Aluminium for Bridge Floors. 


An old street bridge of Pittsburg has been given 
a new lease of life by the replacement of its entire steel 


floor system by a new floor system of structural aluminium. | 


The bridge has two main spans of 360ft., consisting of 
elliptical trusses of the Pauli type, with eye bar chains for 
the lower chords or booms. There are three lines of 


trusses, providing a 25ft. roadway and a 25ft. tramway | 


line. The old floor system needed repair and also needed 
strengthening for modern loading. After a study of various 
designs, it was decided to replace the steel construction of 
the floor with structural aluminium, using plates and 
rolled shapes with strength equivalent to that of steel, 
but with a reduction of 65 per cent. in weight, thus reduc- 


ing the dead load and allowing an increase in live load. | 


The new design follows closely that of the original floor. 


In the trusses the bays are 28ft. long, with a transverse | 


floor beam or girder at each panel point, these girders 
being 39in. deep for the electric line and 42in. deep for 
the roadway. They are built up of plates and flange 
angles, with cover plates where needed. Four lines of 
aluminium stringers or longitudinals between the floor 
beams support the sleepers of the electric line. For the 
roadway two lines of 39in. longitudinals carry two inter- 
mediate floor beams in each bay, and upon the floor 
beams are laid longitudinal aluminium rolled joists, Tin. 
high and 8in. apart. 
%in. thick, covered with a cold laid asphalt composition, 
l}in. thick. The deck plate is rolled with diamond-shaped 
projections on the upper surface, and these prevent creep- 
ing of the asphalt. Foot walks, outside the outer trusses, 
have tin. of asphalt on }in. aluminium deck plates. Steel 
rivets were used, generally at a bright-red heat. No 
welding or torch-cutting was allowed, but any necessary 
cutting in the field was done with a carpenters’ saw. 
When necessary to remove rivets, they could not be driven 
out, but the heads were drilled with holes the diameter 
of the rivet and then cut off with a chisel, the rivet being 
then backed out. 








British Standards Institution. 


AU British Standard Specifications can be obtained from tha 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


ANGLES AND TEE BARS. 


No. 4A—1934. This is the second revision of these 
sections which has taken place since their original issue 
in 1903, the first revision having been published in 1920, 
the moments of inertia and other geometrical properties 
being subsequently included with those of the other 
standard sections for structural purposes in the issue 
of the Section Book B.S.S. No. 6, which appeared in 1924. 
It had been found, however, that a number of the original 
sections were still being ordered, and the present revision 
was decided upon with a view to incorporating those of 
the original and revised sections which were most in 
demand, and eliminating those which experience had 
shown to be little used. The revised lists of beams and 
channels, which had been prepared on similar lines, were 
issued in 1932 as B.S.S. No. 4. In the present lists of 
angles, in addition to the standard thicknesses, which 
are printed in heavy type, the properties of sections having 
thicknesses obtained by an adjustment of the rolls used 
for producing the standard profiles have been tabulated 
in steps of yin., and these are printed in italics. The 
selection of these thicknesses for tabulation does not 


It | 


Upon the joists is a deck plate, | 


preclude other intermediate thicknesses being obtained 
but all sections of other than the standard thicknesses 
will depart from the standard profiles as indicated in the 
paragraphs which are printed at the end of each list. 


STEEL PINS FOR AIRCRAFT PURPOSES. 

No. 48.P. 4. This is a revision. No alteration has been 
made to the main dimensions of the pins, and the chang: 
consists in a slight reduction in the size of the split pin 
holes to secure a better fit of the split pins, and the incl 
sion of steels to British Standard Specification, S.1| 
55-ton Nickel Chrome Steel and the Air Ministry Specifica 
tion D.T.D. 153, Bright Steel Bars for Pins and High 
tensile Bolts, as additional alternative materials for the 
manufacture of these pins. 


STEEL ROLLER CHAINS AND WHEELS. 


No. 228—1934. This is a revised edition of a specifica 
tion which was originally published in 1925. The sizes 
of chains have been extended to cover pitches up to 8in 
The new specification includes the breaking load for each 
chain; dimensions for the profiles and widths of the 
chain wheels; the rotary tooth-form cutters and the 
basic rack tooth shapes. Five Appendices are added 
dealing with manufacturing information on cutting sizes 
and tolerances for the chain wheels; turning dimensions 
for the wheel blanks ; formula for wheel centre distance 
(two-point drives); pitch diameters for chain wheels ; 
and metric equivalents of the British dimensions. 











| 
| 
| 


CABLE GLANDS AND SEALING BOXES. 


No. 542—1934. This specification covers Cable Glands 
| and Sealing Boxes for use in mines, both on the surface 

and underground at 250, 660, 3300, 6600, and 11,000 volts. 
| The construction of cable glands and the method of securing 

the metallic covering of the cable to the box is dealt with 
| in detail and standard minimum clearihg spaces and creep- 
ing distances are laid down. Full particulars are also given 
| for the construction of sealing boxes, particularly those 
| attached to apparatus. An endeavour was made to secure 
an agreed series of standard facings for electrical machinery 
| for use underground, so that standard cable glands could 


| be added without change when machines or gear were 
| taken out for repair or overhaul, but so far it has not been 
| found possible to secure agreement. A number of faults 
| originate at sealing boxes owing to various faulty methods 
| in making the connections to the copper cores and metallic 
| covering of the cable and also neglecting to see that the 

sealing box is properly filled with insulating compound 

and that it is compound tight and water-tight under all 
| conditions. An appendix dealing with the jointing, 
bonding, and scaling of cables has, therefore, been included 
as a guide to users. 








INSTITUTION OF STRUCTURAL ENGINEERS. 


Tue Summer Conference of the Institution of Structural 
Engineers will take place at Bath between Wednesday, June 
6th, and Friday, June 8th, with headquarters at the Pump 
Room. On Wednesday there will be a general meeting in the 
Pump Room at 3 p.m., followed by a reception in the Concert 
| Room. At 3.15 p.m. Mr. Ewart 8. Andrews will give his Pre- 
sidential Address. At 8.30 p.m. the Mayor of Bath wil! hold a 
civic reception in the Pump Room, which will be followed by a 
dance. On Thursday, June 7th, in the Concert Room at 
10.30 a.m., Mr. A. J. Newman will read a paper on “ The 
Portishead Generating Station,’ and at noon Mr. W. P. Words- 
worth one on “ The Avonmouth Docks.”” The afternoon will be 
| devoted to visits. The Institution Banquet will be held at 
| 7.45 p.m. in the Banqueting Room, Guildhall, Bath. Friday, 
June 8th, will be devoted to the following visits :—({a) Cheddar 
Caves, Clifton Zoo, and Somerdale ; (6) Portishead generating 
station, Clifton Zoo, and Somerdale ; (c) Avonmouth Docks and 
Somerdale; (d) Limpley Stoke Valley and Somerdale; (e) 
Bristol, ’Clifton Zoo and Somerdale ; (f) the works of J. 8. Fry 
and Sons, Ltd., Somerdale (Messrs. Fry will entertain the dele- 
gates to tea); (g) works of Lysaght, Ltd., Bristol (tea by invita- 
tion of the directors); (4) Monk’s Park Quarries and South 
Wraxall Manor (tea will be provided by invitation of the Bath 
and Portland Stone Firms, Ltd.). 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. LLoyp AND Ross, Engineers, of 36, Victoria-street, 
London, 8.W.1, are removing on June Ist to Imrie House, 
33-36, King William-street, E.C.4. Telephone : Mansion House 
9143/4. 

CroMpTON Parkinson, Ltd., have removed from the North- 
East to the South-East Wing of Bush House, where, on the fourth 
floor, an improved lay-out of departmental offices has been made 
possible by the considerably increased space available. 

Piccott ELEctRIcAL Company, Ltd., Salisbury Square House, 
E.C.4, have taken over the selling agency in Great Britain for 
the Ateliers H. Cuenod, Geneva, specialists in the Thury system 
of automatic regulators for generating plant and electric furnaces 
and other regulators. 

Mr. James Dyat, local director of Thos. W. Ward, Ltd., 
Albion Works, Sheffield, has just completed fifty years’ service 
with the firm. He entered the employ of the late Mr. T. W. 
Ward in 1884, who at that time had a coal office at the Corn 
Exchange, and coal depéts at Park Station and Pond-street 
Station. After twelve months’ service Mr. Dyal was sent to 
take charge of the Pond-street depot, and a year later he went 
to the little scrap dep6t in Savile-street, adjoining the site on 
which has risen the Albion Works. 








British Coa in CANADA.—The Ontario Research Foundation 
says, in reference to a statement made in Canadian Engineering 
News, in the issue of THe Enarveer of April 20th, 1934, that 
our correspondent’s statement that “‘ The comparative figures 
show that for the first time in the history of Canada’s coal 
business, the importations from Britain exceeded those from the 
United States,” should have indicated that, unfortunately, this 
statement applies solely to importations of anthracite. The 
actual figures of the Dominion Bureau of Statistics (Quarterly 
Report on Coal and Coke Statistics for Canada, Vol. XII, No. 4) 
are: ‘‘ Importations into Candda were recorded at 11,485,224 
tons (2000 lb.), consisting of 1,605,776 tons of anthracite coal, 
and 338,061 tons of bituminous coal from Great Britain, 
1,429,829 tons anthracite coal, 8,108,699 tons bituminous 
coal. . from the United States. . .”’ 
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The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Steel Trade Prospects. 


The most impurtant development in the steel 
market has been the announcement that the time limit 
on the present duties upon iron and steel, which would 
have expired on October 25th this year, has been removed. 
[his was not unexpected, and it has the advantage of 
letting steel merchants and consumers as well as the steel 
makers know how they stand. In one case schemes for 
development can now go forward without fear that the 
protection given the home markets will be withdrawn ; 
whilst merchants and consumers will be able to enter into 
contracts without any anxiety on the score that after 
October the country may again be flooded with cheap 
Continental steel. Nevertheless, merchants are seriously 
perturbed at the effects of the centralisation of the steel 
industry resulting from the reorganisation proposals. A 
meeting is to be held in London at the end of this month, 
which will be attended by representatives from the 
Chambers of Commerce of all the big provincial centres, in 
order to discuss what action, if any, shall be taken. It is 
rather difficult, however, to see how the merchants can 
effectively make their influence felt except through 
political channels, and according to the announcement by 
the Import Duties Advisory Committee, the steel makers’ 
scheme as it stands has the approval of the Government. 
As we have already pointed out in THE ENGINEER, the 
reorganisation scheme contained proposals for central 
selling and for the compilation of a list of selected mer- 
chants. In other directions the prospects of the steel 
trade seem satisfactory. There is usually a lull at this 
time of the year, but activity in practically all depart- 
ments of the works has been maintained and prices of many 
steel materials are beginning to reach satisfactory levels. 
Last week the galvanised sheet makers at their monthly 
meeting decided to increase the price of galvanised sheets 
to India after July Ist by 5s. in order to counterbalance 
an increase of a similar amount in freight charges. Foreign 
competition for orders for sheets in overseas markets has 
been very determined for some time past and there are 
reports that Continental works not hitherto interested in 
business in black sheets are now likely to intensify the 
struggle by entering the export trade. 


Machinery Exports. 


It is satisfactory to note that the total value 
of the machinery exported in April amounted to 
£2,553,455, against £2,486,219 in March. The value of 
water-tube boilers exported reached £75,018 last month, 
whilst cranes, hoists and lifting machinery were sent 
abroad to the value of £52,328, this being a sharp decline 
from £83,875 in March. The value of electric generators 
exported increased from £37,332 in March to £56,307 


in April. Other descriptions of electrical machinery 
exported, including motors, amounted to £122,773, 


whilst the value of machine tools for metal working sent 
abroad reached £13,479. Of this total drilling machines 
accounted for £34,651 and grinding machines for £35,251. 
Oil engines, including Diesel engines, were exported to 
the value of £132,302. April was another good month 
for textile machinery, the total exports being valued at 
£562,681, compared with £529,643 in March. The most 
important customer for machinery during April was 
India, with a total of £418,995 ; South Africa came next 
with £245,732; France next with £152,387, and then 
Australia with £136,826. The export figures for April 
include one war vessel of 16,000 tons displacement, and 
three steam vessels of a gross total of 4079 tons, valued at 
£120,720. 


The Pig Iron Market. 


The Whitsun holidays naturally interfered with 
business in pig iron, but the makers have sufficient orders 
on their books to keep them busy for some time and the 
slackening in demand is not likely to be prolonged. On the 
North-East Coast consumption is on a heavy scale and 
there is also a steady shipment of iren to Scotland. A con- 
tract for 10,000 tons of foundry iron has been placed by the 
Stanton Ironworks Company, Ltd., with Pease and 
Partners, Ltd., to be used at the former firm’s Ormsby 
Works. Five furnaces are now making foundry iron in 
this district and not only are producers more willing to 
accept forward business, but they are showing a greater 
interest in export orders. Towards the end of June a 
number of contracts will run out and already negotiations 
with regard to the renewal of some of them have been 
commenced. <A steady business is passing in Midland 
foundry irons and a considerable tonnage is passing into 
consumption, as the foundry trades are well placed as 
regards orders. Forward business, however, has not been 
so good as in some other districts, and the general 
impression seems to be that price increases are unlikely 
during the summer months. The improvement in the 
position of the Midland engineering industry has resulted 
in an increased demand for Derbyshire foundry iron, and 
although stocks remain fairly heavy, they have been 
reduced lately. Steady rather than active conditions rule 
in the Scottish pig iron market, but there are now fifteen 
furnaces in blast and stocks at the makers’ yards are not 
being added to. The situation in the hematite pig iron 
market has not changed during the past few weeks. A 
good proportion of recent business has been for forward 
delivery, and a satisfactory feature is that there is an 
inquiry for delivery over the last half of the year. The 
export demand continues poor, although business is 
possible at 61s. f.o.b. for North-East Coast No. 1 quality, 
against 68s. d/d Teesside. On the North-West Coast 
seven furnaces are in operation at Barrow and Workington, 
and not only is there a heavy local demand, but consider- 
able quantities are being sent to the Midlands. Stocks in 


this district have been reduced lately, and there is a 
possibility that another furnace will be put into com- 
mission in the near future. 





Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The North-East Coast and Yorkshire. 


A sharp burst of activity developed in the 
markets on the North-East Coast just before Whitsun, 
which was probably due to consumers wishing to cover 
their requirements before the holiday break. A feature 
of the business transacted was the increased demand from 
overseas markets, but the total volume of export business 
left much to be desired. The requirements of home con- 
sumers, however, continue on a considerable scale and a 
number of contracts, some of them for well forward 
delivery, have been placed for structural steel. This indi- 
cates that the constructional engineers are better employed 
following a short period during which new contracts were 
comparatively scarce. Engineering firms on this coast, 
however, have on the whole been rather better occupied 
than in most parts of the country. The demand for ship- 
building steel is disappointing and builders on the Tyne 
have not shared in the revival in this industry, which has 
reached other districts, although they are better off for 
work than for a long time past. The home demand for 
sheets has been active and comparatively little has been 
done on export account. The competition of foreign 
makers is keen in this department and there are indications 
that it will increase in the not distant future. An indica- 
tion of the activity prevailing in this district is given by 
the fact that in a number of cases the steel works c-n- 
tinued to operate throughout Whitsun. In the Yorkshire 
markets active conditions ruled right up to the Whitsun 
holidays. Most departments of the trade are well off for 
orders, and the strip makers are working to capacity, 
although the demand for this material has continued 
extremely good for several months past. The re-rollers 
also report that more business is coming their way, but 
conditions are not altogether satisfactory in this branch 
of the trade, as the acceptance by the re-rolling industry 
of the steel makers’ extra is said to have operated to the 
disadvantage of some of the former. The demand for 
stainless steel is well maintained. 


Finished Iron. 


Beyond one or two spasmodic movements, busi- 
ness in finished iron has failed to develop this year. At 
the same time, the British makers have the market prac- 
tically to themselves, since the imports of Continental iron 
are practically negligible, the price plus duty being too 
high to compete with British material. The most inter- 
esting development in the market has been the with- 
drawal of the two cheaper qualities of bar iron which were 
introduced by the British makers a month or two ago, 
known as No. 3 and No. 4 iron. These were produced 
especially to meet the competition of cheap Belgian No. 4 
iron, and succeeded in checking the use of the latter 
material by British consumers. The price of the Con- 
tinental iron, however, has since advanced, and as there 
was little real demand for the No. 3 and No. 4 qualities at 
£7 5s. and £7 15s. respectively, and as some consumers 
were not altogether satisfied with these brands, it has been 
decided by the British Wrought Iron Association to dis- 
continue offering them on the market. In the ordinary 
way the next grade would be Crown quality, which is 
quoted at £9 12s. 6d. in all districts, but actually it is 
possible to obtain a cheaper brand of iron at about £8 1s. 
Business in Crown bars has been disappointing, and the 
orders given out have been for small tonnages. On the 
other hand, the demand for marked bars has been rather 
better. There has been a moderate request in Scotland 
for horseshoe iron, and some of the agricultural imple- 
ment manufacturers have taken fair quantities of bar 
iron. In the Midlands the Staffordshire makers for the 
most part are experiencing quiet conditions, although the 
demand for marked bars at £12 has improved. 


Current Business. 


The Western Australia electricity supply system 
is to be extended at a cost of £375,000. Contracts will 
shortly be placed in this country in connection with the 
scheme. A year ago a contract was awarded Metropolitan- 
Vickers, Ltd., for the electrification of the Central Brazil 
Railway and a decree authorising the commencement of 
the work has now been issued by the Government. The 
Manchester Corporation has placed an order with Crossley 
Motors, Ltd., of Gorton, Manchester, for twenty oil fuel- 
driven single-decker motor omnibuses and six double- 
decker omnibus bodies of the all-metal type. Davy Bros., 
Ltd., of Sheffield, have orders in hand for six three-high 
sheet mills, two cold sheet mills, a complete two-train 
merchant mill plant, a reversing sheet roughing mill, two 
finishing mills for special steel sheets, and two three-high 
mills for the non-ferrous industry. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—Brazil, Viacao Ferrea do Rio Grande 
do Sul: steel superstructures for nine railway viaducts 
(Brazil, June 26th) ; Argentine State Oilfields Directorate : 
5000 m. seamless steel tubes, 62-001 m. to 73-025 mm. 
(nominal 2}in.), with swaged ends of 78-501 mm.; and 
4,000 metres of seamless steel tubes 50-673 to 60-325 
(2 in.) with swaged ends 65-881 mm., exterior diameter 
in approximate lengths of 6-7 m. (22ft.); 20 Siemens- 
Martin steel plates, 9150 mm. long, 2745 mm. wide 
by 25-4 mm. thick, ship quality ; Johannesburg, City 
of: supply, delivery, and erection of a tar or bitumen 
mixing plant, gas-heated furnace with an output of 
10 to 15 tons per hour, and housing hopper, run- 
way motor and starter; four 400-gallon and one 800- 
gallon stationary gas-heated bitumen boilers with thermo- 
stat control, erected complete ; two 6-ton and four 3-ton 
petrol or crude oil-driven quick-reverse type three-wheeled 
road rollers; one 15-ton six-wheeled steam wagon fitted 
with box body and three-way hydraulic tipping gear 





(Johannesburg, June 23rd) ; Denmark, Aarhus Gasworks : 
60,000 c.m. capacityjgas boiler (Aarhus, June 19th). 





Export quotations are 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Low Temperature Carbonisation Processes. 


In the interim report of -Low Temperature 
Carbonisation, Ltd., the company warns shareholders 
against circulars which have been sent to them suggesting 
they exchange their shares or to subscribe to companies 
for alleged processes. In such cases the company recom- 
mends shareholders to ask for the report from H.M. Fuel 
Research Board on the process concerned and in the 
absence of such report to proceed with the utmost circum- 
spection. Should the Fuel Research Board find itself 
unable to furnish a satisfactory report, the process should 
be regarded as unsuitable for ordinary investment. The 
report of the company states that since the last general 
meeting shareholders subscribed at par for 3,000,000 of the 
unissued 2s. ordinary shares, the whole of the money being 
allocated to the new building programme. In reporting 
upon the progress made, it is stated that contracts have 
been placed for the plant and materials required for a 
further battery of retorts at the Askern Works, which it is 
expected will be completed and in operation by October. 
All the material has now been delivered for the first works 
in France, the construction of which will be completed in 
July. Negotiations are also proceeding in connection with 
the erection of two further works in England. As a result 
of the work carried out by the company’s research depart- 
ment the yield of petrol per ton of coal has been further 
increased and is now approximately 33} per cent. greater 
than it was twelve months ago. Contracts have now been 
made with the Royal Air Force whereby the whole of the 
company’s output is absorbed. Reference is made to the 
distribution of coalite in paper containers and the increased 
number of shops which are now distributing it. Merchants 
are placing contracts for summer delivery and the total 
volume of orders has surpassed all records. 


Copper and Tin. 


Conditions in the electrolytic copper market 
have been quiet, but this was only to be expected in view 
of the holiday break. The uncertainty still existing in 
the United States with regard to the copper code is ham- 
pering business, and although the quotations for “ nen- 
Blue Eagle ’’ copper have been withdrawn, it is said that 
there is still a considerable quantity passing into con- 
sumption, although its precise status under the copper code 
is not understood. It is reported that the primary pro- 
ducers have agreed to give the Customs smelters, who refine 
metal on toll, a part of their quota in order to help dispose 
of the quantities of non Blue Eagle copper which are 
weighing on the market. The statistics for April show 
that the production in North and South America was 
31,100 tons, an increase of 2365 tons, whilst the production 
for the rest of the world increased by 5267 tons to 73,250 
tons. A satisfactory feature of the figures is that the 
stocks were reduced by 26,000 tons to 567,500 tons, the 
reduction in the American stocks being 20,000 tons. The 
standard market has been rather weak, the quietness in 
the demand for electrolytic re-acting unfavourably on 
this department. A heavy bull account is open and the 
market is sensitive to small operations. Prices have been 
fairly steady, the official quotation in America being 
8-50c., whilst the quotation for Europe has been 8-22}c., 
or about £36. .... Quiet conditions have ruled in the 
tin market. The fact that the International Tin Com- 
mittee, which was supposed to have considered the ques- 
tion of setting up a buffer pool last week, made no definite 
announcement at the conclusion of the meeting, has created 
uncertainty. At first the impression prevailed that the 
question had been shelved for the time being. Later it 
was rumoured that the Committee had been unable to 
agree owing to the attitude of the Bolivian representatives. 
As is usually the case when the market becomes lethargic, 
consumers have been content to watch prices, and buying 
both by America and the Continent has been on-a small 
scale. There is a scarcity of prompt metal for the market. 
as holders are disinclined to part with their warrants, and 
as a consequence the price of spot tin is £3 10s. higher than 
the forward quotation. 


Lead and Spelter. 


Although on the whole there has been a good 
demand from consumers, conditions in the lead market 
have failed to strengthen in accordance with expectations. 
This is partly due to the frequent arrivals of foreign 
metal, which has to go into bonded warehouse and which, 
as nobody wishes to pay duty upon it, is a drug on the 
market and so depresses prices. To some extent pur- 
chases by Russia at the end of last week helped to ease 
the position by removing some of the nearby lead arriving 
in this country. There is, however, more lead about than 
the market requires, and statistically the position does 
not seem to improve much. A feature of the market is 
the good demand for pipes and sheets. The production is 
at about 11,000 tons per month, and for one or two months 
this year it passed the 12,000-ton mark, whilst when the 
slump was at its worst output dropped to about 8000 tons 
per month. These figures do not take into account the 
production by firms outside the Lead Manufacturers’ 
Association, which amounts to an additional thousand 
tons per month. ... No development of interest occurred 
in the spelter market and price movements have been 
unimportant. The quotation is kept at a low figure 
principally through the arrivals of foreign spelter, which 
depress this market in the same way as the lead price is 
affected. The demand is almost entirely for Empire 
brands, which have been in rather short supply and fresh 
quantities of duty-free metal have been taken out of 
warehouse to supply consumers’ requirements. The 
tightness which ruled in this market recently owing to the 
scarcity of Empire brands has been relieved to a con- 
siderable extent by fresh arrivals. The demand from 
consumers has been quiet; but this may be attributed 





largely to the prevailing holiday conditions. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers: joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 























PIG IRON. | STEEL (continued) NON-FERROUS METAL. 
Home. Export: | Bowe, Erp. Official Prices, May 23rd. 
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No.3Foundry. ditto .. 310 0.. .. ” tin. .. ee ee Jae 8 5 0 FUELS. 
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Best Bars se ne gh AEE EM 915 9 | 2-40n to 4-ton lots, 10s t xtra; and under 2-ton lot aN Bera. Taos Tekin ; 
ooh Mes ieee an ete n to 4-ton , 10s. per ton e ; and under 2-ton lots, . E 
sie si = : 30s. per ton extra. we a nase 5 
a ~ | Galvanised Corrugated Sheets, Basis 24-G. ste ee Cie er a ee 19/- ms 29/6 | 
STEEL. Home. 5s, d. errs tiem eee” RS2 RAE: ; ve 
LONDON AND THE SouTH— Home. Export. 4-ton lots and up .. 13 0 0O SHEFFIELD— Inland. 
a oe £..¢..d. 2-ton to 4-ton lots so, A 7 16 Best Hand-picked Branch .. 25/- to 26/- 
RI os ok oes os SPE Bs a Fcg Under 2tons.. .. .. 15 0 0 South Yorkshire Best .. .. 20/- to 22/- 
Tees... 910 0 SY Ba Export: £16 7s. 6d., c.i.f. duty paid India. South Yorkshire Seconds .. 16/6 to 18/6 
Joists Sar s.. 7° Fe i £11 5s. 0d., f.o.b. other markets. Rough Slacks.. .. .. .. 6/-to 9/- 
Channels. . 2 815 0. 712 6 Scandinavian Markets Free. Nutty Slacks wk yi, 4) thay) pom: Saw = 
Rounds, 3in. and up 9 10 ® : 8 7 6 Tin-plates. . 
” under 3in. 8 14 6 s 20 by 14 basis f.o.b. Bristol Channel ports, 17/3 to 17/6. CaRDIFF— SOUTH WALES. 
Plates, fin. (basis) $00. 716 0 Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. Steam Coals : we 
edi: 1.2 9 5 0 8 0 0 | Bitets. Sidley Best Admiralty Large.. .. .. .. «. 9) am d 
a. ins 910 0 8 5 0 419,.¢ Y 6 Seconds . Le a ae RR ss) xe, eee j 
Basic, Soft (25-41% C.) 0 0 Best D aes 18/9 to 19/3 
ee 915 0 810 0 ,. Medium (0- 42% to 0- 60% C.).. 617 6 one Be eee. Sal SF cedegenee) aes Ws i sie 
» Fin. 976. os 0 Hard (0-61% to 0-85% C.) 77.6 aad eG ht 18 ete NP ees 13/6 to 14/- 
Nortu-East Coast— oe 86% to 0-99% C.) 7 6 prumees PAPEL Sah GES : # 
ke e2% (1% C. and up) 817 6 Coego fimalle «0 .s5.-«s ~2% (sen wo cops Mfrs 
a de at Pte me a athe Dry Note. 602 fed) He) ce be aE ROE 
Angles eS 7716 Soft (up $0 25% C.), 500 tonsandup.. 5 10 0 e 22/- to 37/6 
Joists 8150. 717 6 Rails, Heavy, 500-ton lots, f.o.t... 810 0 rr t Fuel Wih de his baulnen ne, wee 21/- 
Channels. SSG. 712 6 » Light, f.0.t... . - 710 0 BI We ie CS A Py SF 
Rounds, din. and up Oh 8 7 6 Swansza— 
re under 3in. 812 0. 7 00 Anthracite Coals : 
RRO AL Best L ae et ON ne SR Oe BE oe 
Pat He. ia 1M vi eng Sachinn made Ochbieu.: 42/6 to 51/- 
ee ae 900. 8 0 0 | Tungsten Metal Powder.. .. .. 3/3perlb. =e ; ewe ae oY cag ‘er sae. 
din. 950. 8 5 0|FerroTungsten .. .. .. .. 3/perlb. a : PP PMECHAM: aMbt Loe. GRR AMIR RAT’ Seay t tes 25/- to 30/- 
fein. 910 0. 810 0 " Per ton. Per Unit. a “Sy eisiat Sra eRr ee De aki) Wi 18/- to 21/ 
° ee ' : Ps 6p.c. 7/- . °- .- o. +. oe oe — na 
» + eed 8 er ee a Ries Rhee. cenie’s-pliat~-eek cide’. “ia 
Boiler Plates in. oss’: 7 i's a3 9 6 p.c. to 8 p.c. . San se “6 7/- 
- “ 8p.c.tol0pc. .. £21 12 6 7/- Steam Coals : 
MIDLANDS, AND LEEDS AND DiIstTRICT ye x Specially Refined .. Large 18/— to 20/6 
£ = d. : 8. d. i ‘ Max. 2p.c.carbon £36 5 0 11/- Nuts 18/6 to 22/6 
pe Trace she a. + ae lp.c.carbon £3815 0 = Ll/~ Smalls 11/- to 13/- 
Tees. . 97 6.. AD » 0-70p.c.carbon £42 0 0 12/6 
at 5 . a 0. ; ue : carbon free .. 10} per lb. 
thannels. . ——— 2 6 7:12 
a ks oa Metallic Chromium. os hese. gee. FUEL OIL 
Rounds, 3in. and =P "2 8 . 7 6 | Ferro Manganese pane ton) .. .. £10 15 Ohome OIL. 
re under 3in. “= 2 ye » Silicon, 45p.c.to 50p.c. .. £13 0 Oscale 5/—p.u. Inland consumption ; contracts in bulk. 
Plates, jin. (basis) ae ae 715 0 2p 1 pepe -. «+ «+. £18 2 6 scale 6/-p.u. Exclusive of Government tax of ld. per gallon. 
“ a oe ‘ 5 : : e ; ”? ee as Ree er eee re 5 = Ex Ocean Installation. Per Gallon. 
Re in. , 3 . 8 5 Pe olybdenum.. .. ‘3 per lb. 
» Fein. 912 6. 310 0 Titanium (enrbon teas), .. 9d. per lb. eb ged Of (0°e80 aie "pte we = 
a 9 26. 8 5 0 Nickel (per ton) so ee ee ee «©6200 to £205 iesel Oil oe oP. Vier ictrew, °'S , 
Boiler Plates, gin. BiG! Or 712 6|FerroCobalt .. .. .. .. «.. O&/3perlb. Manchester pa se per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Quotas and Tariffs. 


THE preliminary conversations now taking place 
in London with a view to resuming negotiations for an 
Anglo-French commercial treaty must turn necessarily 


on the question of quotas. Quotas were first instituted 
for the protection of agriculture, and were then extended 
to save this country from an invasion of subsidised goods, 
in which category were included products from countries 
with devaluated currencies, but quotas were regarded 
as a temporary expedient until foreign currencies became 
stabilised, or a new Tariff Bill could be introduced to 
meet the new conditions of international trade. This 
latter difficulty has been removed by the legislature grant- 
ing powers to the Government to modify import duties in 
any way it pleases by means of decrees, subject to their 
being ultimately approved by Parliament. The Govern- 
ment is now twice armed for negotiating treaties with 
quotas and tariffs. The liberty to adjust tariffs has in 
no way weakened determination to make the most of 
quotas, which proved so effective in suppressing foreign 
competition that manufacturers, except those producing 
for export, regard them as a permanent factor that must 
not be modified unless substantial benefits are obtained 
from other countries. Everyone admits that quotas have 
had a disastrous effect on foreign trade. They must go 
at some time or other or be limited to special cases, and 
at the last meeting of the International Chamber of Com- 
merce in Paris a committee was appointed to decide in 
what circumstances the application of quotas may be 
regarded as justifiable. There will be few such cases, for 
the International Chamber of Commerce has always been 
hostile to this form of trade restriction. A report upon the 
matter will probably be issued at the end of next month. 
It may be partly a coincidence that the collapse of the 
cotton industry has been accelerated since quotas were 
reduced at the beginning of the year. It is, nevertheless, 
certain that reprisals from abroad have struck a severe 
blow at French exporting industries, and created a depres- 
sion which has demoralised the home market for cotton 
goods. A report by the General Syndicate of the Cotton 
Industry deplores that all attempts to rationalise the 
industry by scrapipng redundant plant have failed, 
through the opposition of a minority which would have 
to make the greatest sacrifice. Particular interests stand 
in the way of every effort to adapt industry to new inter- 
national trade conditions, and the General Syndicate 
implies that there may be no alternative but for the State 

to take the matter in hand. In its general attitude 
towards quotas the Government is influenced by pressure 
from particular interests, though it is well aware that the 
quota system must be profoundly modified, and its greatest 

difficulty lies in the necessity of adhering strictly to its 
plan of suppressing the most-favoured-nation clause if 
it is to have full liberty to impose quotas of a discriminat- 
ing character. The Board of Trade is credited with the 
intention of being equally firm in maintaining the most- 
favoured-nation treatment. 


Shipping Subsidies. 


The Bill to subsidise shipping, other than lines 
already receiving financial aid from the State, passed 
through the Chamber of Deputies with practical unanimity. 
The amount to be distributed is 150 million frances, which 
will be raised by a surtax of 3 per cent. on imports. The 
conditions laid down for the payment of the subsidy are 
arranged in a manner to encourage owners to have bigger 
and faster ships built in home yards and to run them on 
long voyages with the maximum number of officers and 
seamen. The subsidies are determined by displacement, 
mileage, and the number of seamen carried. It is by no 
means certain that these conditions can be adjusted to 
give satisfaction to the Association des Grands Ports 
Frangais, which affirms that the desperate situation of the 
coal-carrying fleet can only be remedied by means of 
subsidies and by reviving some of the traffic which has 
been lost as the result of the coal import restrictions. 
The Association therefore insists that more tolerance 
should be allowed for the importation of coal, and the 
employment of French ships is suggested as a means of 
relieving the coal-carrying fleet of its present difficulties. 
The abrogation by the French Government of the Mercan- 
tile Convention of 1862 with Great Britain may have } 
some bearing on this matter. 


Coal Bicentenary. 


The search for coal in the north of France was 
first undertaken by Viscount de Desandrouin, a Belgian 
whose family possessed a glass works near Fresnes, and 
with the object of avoiding the necessity of importing 
coal from Mons he formed a prospecting company, which 
began to sink two shafts in 1718. Coal was found eighteen 
months later, but the pits were drowned and abandoned. 
The sinking of two other shafts was more satisfactory, and 
a company was formed to mine the coal, though it appears 
to have had a short existence, and it was not until 1734 
that a further discovery of coal at Anzin allowed of the 
industry being definitely established. In 1757 all the 
small colliery workings were merged into the existing 


Compagnie d’Anzin, which owns twenty pits and employs 
about 23,000 men. Anzin is preparing to commemorate 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


DYNAMOS AND MOTORS. 


January 23rd, 1934.—VENTILATORS FOR DyNamo- 
ELECTRIC MACHINES, The British Thomson-Houston Com- 
pany, Lid., of Crown House, Aldwych, London, W.C.2. 

In many cases it may be necessary to construct the blade ring 
of end ventilating fans for electric machines having a high speed 
of revolution from a material, the composition of which is 
dictated by certain considerations, but which, on the other 
hand, is not equal to the strain imposed by the centrifugal force. 
The invention aims at overcoming the drawback of insufficient 
mechanical strength in such blade rings. A is the end of a shaft. 
The coupling flange B has the diameter D. The part of the shaft 
carrying the rotor is indicated by C. Between these two parts 
is the front hood E, prov iding a suction chamber for the fan, of 
which the ring F carries the blades G and may consist of a light 
metal casting. The flange diameter D is smaller than the inside 
diameter H, of the blade ring F, so that the ring can be manufac- 
tured undiv ided, and for mounting can be pushed over the flange 


408,921. 


N°408,921 














| 





dises J and K, shaped to correspond to the profile of the blade ring 
and of a material of considerable strength, such as steel. The 
three rings F,J, and K are held together by the axial screw bolts. 
Should the blade ring not be undivided at the periphery, then 
the two cheek discs J and K may not reach to the shaft, 
because otherwise the blade ring F cannot be brought between 
them. The annular discs J and K are therefore constructed 


supported on a separate supporting ring M. This supporting 
ring is cut out from the wrought piece of the rotor, either from 
the coupling flange which has the correspondingly greater dimen- 
sions at N, or from another suitable place in the solid material 
of the shaft, and then pushed on the mounting place for the fan, 
after the electric connections between slip-ring and rotor wind- 
ing in the rotor shaft have been prepared. The final position 
of the supporting ring M is secured by elements of known kind. 
April 19th, 1934. 


MEASURING AND TESTING INSTRUMENTS. 
408,899. November 10th, 1933.—ExXAMINING THE PROFILES 
F Surnraces, Professor G. Schmaltz, Frankfurterstrasse 79, 
Offenbach-on-the-Main, Germany. 
This instrument is intended for the examination of the pro- 
files of surfaces microscopically. It comprises a dome A resting 
on the surface on three feet. "ginto the top of this dome there is 
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the bicentenary of the colliery industry next month. 


Foreign Trade Decline. 


The restrictive trade policy which was intensified 
at the beginning of the year has had the effect of reduc- 
ing the total value of foreign exchanges during the first 
four months by 1621 million franes, as compared with the 
similar period of 1932. This reduction was attributed 
almost entirely to imports, since the decline of exports 
amounted to only 75,573,000f., in consequence of an 
ineresae of more than 300 million francs in the value of 
raw material exports under the nomenclature of ‘* material 
necessary for industry.” This effort to wipe out an adverse 
balance of exc hanges does not take into account the effect 
of trade restrictions on other elements of national pros- 
perity provided by invisible exports. 
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screwed the illuminating tube’ B, with its lamp at C. Two 
shutters D D can be adjusted to provide a slit of illumination, 
which is focussed on to the surface to be inspected. A micro- 
scope E is also fixed in a slide in the dome in such a way that the 
angle of vision can be varied. The illuminator and the micro- 


B. The profiledblade ring F is enclosed between the two annular 


with an inner diameter L which is greater than D, and are | 


CRUSHING AND GRINDING. 


408,901. November 10th, 1933.—Srone Breakers, W. H. 
Baxter, Ltd., 71, Gelderd-road, Leeds, 12; and W. H. 
Baxter, Knapping Mount, West Grove-road, Harrogate. 

This invention relates to machines for crushing or breaking 
stone, coal, ore, bricks, and like materials, and particularly to 
the type of machine wherein an adjustable swinging jaw is 
adapted to carry its own operating mechanism. Adjustment of 
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the jaw is effected by means of a pendant connecting rod A 
suspe onded from the driving shaft B carried in bearings formed in 
a pair of rearwardly extending arms on the swinging jaw. The 
lower end of the connecting rod carries a shaft which is mounted 
in adjustable bearing blocks C, the object of which is to provide 
means whereby the adjustment of the blocks, and subsequently 
the swinging jaw, may be quickly accomplished.—A pri/ 19th, 
| 1934, 


SHIPS AND BOATS. 


408,636. August llth, 1932.—Etectrricat Sxip PROPULSION 
System, The General Electric Company, Ltd., of Magnet 
House, Kingsway, London, W.C.2, and Herbert John 
Coates and Robert Gordon Jakeman, both of the General 
Electric Company, Ltd., Engineering Works, Witton, 

| Birmingham. 

| This invention relates to electric ship propulsion systems, 

| and is directed towards the provision of a system which is con- 

| venient to control and efficient in operation, one object being 
| the provision of control apparatus, whereby the propeller 

torque may be varied in an economical manner. According to 
| the invention, in order to provide for heavier than normal 
| current in the lines A B, and to obtain a higher shaft torque for 
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a short period, it is arranged for the generator field winding C, 
which is, in effect, an additional winding, to be energised by the 
closing of switches D, having associated therewith a discharge 
resistance E, over lines F G from the bars HJ. Since this addi- 
tional field winding C is only operative for short periods of time, 
it may be relatively highly rated. If desired, as the additional 
coil is switched in or out, the setting of overload protective 
means (not shown) associated with the generator circuit may be 
correspondingly raised or lowered. The series field w inding K 
is connected to oppose the separately excited windings LC 
and shunt field winding O, and the arrangement is such that for 
a given excitation by the separately excited field winding C 
the generator gives a substantially constant current output.— 
April 11th, 1934. 


WELDING. 


408,719. November 3rd, 1932.—ELECTRODE FOR USE IN 
Exectric WELDING, John Thompson (Wolverhampton), 
Ltd., of Ettingshall Engineering Works, Wolverhampton, 
and Albert Jeavons, of the same address. 

The invention relates to electrodes, usually of mild steel, 











used in electric welding, and has for its object to increase the 
speed of the welding and improve the quality of the joint. ‘Ihe 
electrode feed at A comprises a mild steel rod B, covered by 





scope can be interchanged if desired.—A pril 19th, 1934. 





comparatively thin brown paper wrapped on the rod in 
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several thicknesses. Prior to the wrapping, sodium silicate, in 
strong solution, is coated on to the paper to serve the purposes 
of an adhesive, a flux, and an agent for retarding combustion of 
the paper. The upper or outer end of the rod is left uncovered, 
so that it may make proper contact with the clip C through 
which the current is supplied by the lead D. The handle E 
of the clip is of insulating material, and through it passes a 
core F in metallic connection with the load D and with two clip 
members G H, pivoted at J, and pressed towards one another 
by a coil spring K. Owing to the fact that the metal at first 
melts faster than the paper burns, the latter projects beyond 
the end of the rod, so that the are is, to a considerable extent, 
in a space enclosed in a gallery formed by the paper and the 
metal in a liquid or even gaseous state passes down through 
this space to the weld, where it is gradually built up.—April 
19th, 1931. 


BUILDING. 
408,909. November 14th, 1932.—Jomnts ror GIRDERS, 


MacBride, Rossarden, Glengarnoek, Ayrshire. 
rhis joint is particularly intended for the connection of the 
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parts of steel arches used in mine roadways. Steel caps A A are 
shrunk on to the ends of the girders and welded at B. These 
eaps are then held together by clips C C and through bolts.— 
April 19th, 1934. 


METALLURGY. 


408,716. November Ist, 1932.—MAkING TOOLS FROM SINTERED 
Harp Metat Carpipes, Kjell Magnus Tigerschidld and 
Gésta Sterky, Fagersta, Sweden. 

Claim is made for ‘‘a process for the production of tools 
and other objects which are subjected to abrasion from a 
pulverous mixture, consisting of a hard metal carbide, boride, 
silicide, or nitride, and one or more softer additional metals, 
such as iron, cobalt, copper, or nickel, with the possible addition 
of one or more hard metals, such as tungsten, molybdenum, 
titanium, or vanadium, the final shape being given after the 
said mixture has been pressed to an object or form piece, after 
which pressing the final sintering is effected, in which process 
the mixture is subjected, before, after, or during the pressing, 
to the influence of such chemicals as attack the surfaces of 
the added soft metal powder—for example, by treatment with 
oxidising substances, or substances which convert the metal 
surfaces into chemical combinations—for example, chlorides 
or sulphates—so that, at a slight sintering, if necessary, a 
coherent pressed object or form piece is obtained, which is 
mechanically worked to desired shapes and then subjected to 
the final sintering.”—April 19th, 1934. 


MISCELLANEOUS. 


408,757. December 28th, 1932.—O1-cooLep Power Limrr- 
ING Reactors, John Bentley Hansell, of 121, Eccles 
Old-road, Pendleton, Manchester, and Associated Electrical 
Industries, Ltd., of Crown House, Aldwych, Westminster. 

According to this invention a tank for accommodating an 
oil-cooled air-core power-limiting reactor comprises a side or 
sides formed substantially of insulating material metallic top 
and bottom portions and a hollow metal structure adapted to 
serve both as a magnetic screen and as a cooling system for the 
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oil, the metal structure being connected to the top and bottom 
tank portions and disposed outside of and in spaced relation- 
ship with the insulating tank portion. By constructing the 
body of the tank of insulating material, a considerably smaller 
tank may be employed than is possible with a metal tank, as 
the side of the tank may be situated quite close to the coil itself. 
The reactor tank shown comprises a steel cylindrical top portion 
4, a steel cylindrical bottom portion B, and a cylindrical inter- 
mediate portion C, constructed oi the substance known under 
the registered trade mark ‘* Bakelite.” Around the intermediate 


portion C of the tank there are several semi-circular cooling 
tubes of iron, which are arranged in concentric rings, one above 
the other, to encircle the tank. The ends of these tubes are 
connected respectively to the two oppositely disposed vertical 
headers E and F.—-April 19th, 1934. 
408,814. May 4th, 1933.—ExLecrro-static PRECIPITATION 
Devices, Paul Herbelot, of 11, Rue de Sontay, Paris. 
According to this invention, one or more cleaning members 
are mounted so as to remove solid and liquid particles adhering 
to the electrodes of electro-static precipitators. In the arrange- 
ment shown, the negative electrodes are not illustrated, but 
there are three positive electrodes A mounted on a spindle B. 
These electrodes serve as precipitation electrodes, and are in the 
form of discs, and on each face of the middle electrode and on 
the inner faces of the two outer electrodes there is a cleaning 
member C in the form of a metallic strip. These strips are 
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threaded at one end over the spindle B, and bear with one of 
their faces on the faces of the electrodes A, so that they are both 
flexible and elastic in the direction in which they bear on the 
precipitation electrodes. They are kept in contact with the 
electrodes by means of springs D, which are positioned by means 
of pins E projecting from the cleaning members. Either the 
electrodes A or the cleaning members C are mounted to rotate 
with the spindle B, so that when the latter is turned a scraping 
action takes place between the electrodes and the cleaning 
members, and any solid or liquid particles adhering to the 
electrodes are removed. Cylindrical electrodes with a cleaning 

device are also described.—-April 19th, 1934. 

409,024. October 26th, 1932.-ELectric Contact Devices 
oF THE Drum Tyre, John Goad Smithson, of Oakdale, 
Alvechurch, Worcester, and Robert Wilkie Purdie, of 78, 
Camp-lane, Handsworth, Birmingham. 

In various forms of electrical apparatus, electric contact 
pieces are arranged in association with a rotary drum made 
from insulating material. The object of the invention is to effect 
the construction of moulded drums in a more satisfactory 
and economical manner than hitherto. The drum is con- 
structed from similar portions A moulded in insulating material. 
In the moulding operation one or more contacts as B may be 
placed in the mould so that they become embedded in the 
insulating material. The contact pieces C, which are formed 
integrally with a bridge member D, which joins them together, 
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are made separately, and the moulded parts A are formed with 
recesses in which the parts C and D can lie. A pair of pieces 
as above described, and having the parts C, D mounted between 
them, are placed together to form the complete drum or drum 
length, and are secured together by transverse screws E, which 
pass through the bridge piece or pieces D. A spindle may be 
inserted axially through the drum, in which case the pieces D 
are perforated and the parts A suitably shaped to receive the 
spindle. In the construction shown, a polygonal recess F is 
formed in each end of the parts A to receive the correspondingly 
shaped end of a pivot piece or short spindle. To enable a long 
drum to be made from a pair of parts as described, each pair has 
dowel pegs G formed on one end and holes H at the other end, 
the pegs being adapted to engage the holes in the end of an 

adjacent pair.—A pril 26th, 1934. 

409,069. December 13th, 1932.—CueEck VaLvEs, Paul Telco, of 
6, Gordon-square, London, W.C.1: and Owen Edward 
Blincow, of 45, Tennal-road, Harborne, Birmingham. 

Check or non-return valves used in steam, water, oil, gas, or 
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other systems are liable to stick in the open position, owing to 
wear or to becoming clogged with dirt or sediment. According 
to the invention, the valve casing of a check or non-return lift 
valve is provided with an inspection opening with a glass cover A 
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so placed that the valve proper, or an indicator attached thereto, 





can be readily inspected whereby it can be readily ascertained 
whether the valve is on its seat or not. The valve member is, 
moreover, provided with an indicating means in the form of an 
upstanding springy member which bears against the underside 

of the glass, and by its degree of spreading radially gives a 
visible indication of the degree of opening of the valve even 
though the underside of the glass may be obscured by oil or dirt 
In. this way a faulty valve can be readily detected and restored 
to working order, and the sight glass also enables the observer 
to tell what is passing through the check valves, for instance, 
in steam lines, steam, or condensate.—-A pril 26th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

rn ‘ ——e 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


May 28TH. 

CHARTERED Surveyors’ Inst.—-12, Great 
Westminster, S.W.1. Annual general meeting. 
of prizes. 5 p.m, 

NationaL Inst. oF INDUsTRIAL PsycuoLtoey.—-At London 
School of Hygiene and Tropical Medicine, Keppel-street, 
Gower-street, W.C.1. ‘‘ Recent Researches into the Nature of 
Manual Skill,”’ Dr. J. W. Cox. 5.30 p.m. 


Wepnespay, May 30rH. 
CHAMBER OF ComMERCE.— Hotel 
W.C.2. Annual dinner. 


Monbay, 
George-street, 
Presentation 


Victoria, 
7.15 p.m., 


Russo-BRITISH 
Northumberland-avenue, 
for 7.45 p.m. 

THurspay, May 3lsr. 

Roya Arronavticat Soc.—Science Museum, 8. Kensington, 
8.W.7. Conversazione, 8.30 p.m. to midnight; reception, 
8.30 to 9p.m. Twenty-second Wilbur Wright Memorial Lecture, 
‘* Stalling,’ Professor B. Melvill Jones, 9.15 p.m. 


May 


Annual meeting in London. 


THURSDAY Fripay, 3ist AND JUNE IsT. 


TRON AND Street Inst. 
programme see page 433. 


AND 
For 


SaTurpDay, JUNE 2ND. 

Inst. oF EnectricaAt ENGINEERS: LONDON STUDENTS. 
Summer outing. Tour of electrification scheme of the Southern 
Railway. Leave Victeria noon. Further particulars from Mr. 
N. Rice, 32, Elsie-road, Dulwich ,8.E.22. 

Inst. oF ELecTrrRicAL ENGINEERS: SoutTs# 
Stupents’ Srecrion.—Annual summer meeting. 
Stonebridge Park power station, near Wembley. 
street Station, Birmingham, 11.50 a.m. 


MIDLAND 
Visit to 
Leave New 


Tugspay, JuNE SrH, TO FrRiIpAy, JUNE 8TH, 
British FouNDRYMEN.-- Annual 


For programme see page 464, 


INST. OF Conference at 


Manchester. 


6TH, TO SATURDAY, JUNE 9TH, 


Congress at Leeds. 


WepNeESDAY, JUNE 


Inst, OF TRANSPORT For programme se+ 
page 494. 

AND THurspay, JUNE 13TH AND l4rH. 
—Visit to Leith and Glasgow. 


WEDNESDAY 
HamBure TANK Soc. 
Monpay, June 18TH, TO WgepNespay, June 20TH. 
Lyst. OF HeaTING AND VENTILATING ENGINEERS.—Summer 
meeting at Hastings. Monday: Queen’s Hotel, Council meet- 
ing, 5.30 p.m. Tuesday: Queen’s Hotel, “Some Heating and 
Ventilating Problems,’’ Mr. A. F. Dufton, 9.30 a.m.; reception 
and banquet, 6.45 for 7.15 p.m. Wednesday: Circular motor 
tour, 10 a.m. 
TurspAy TO SATURDAY, 
British WATERWORKS ASSOCIATION. 
Edinburgh. For programme see page 373. 


26TH TO 30TH. 
meeting 


JUNE 


Summer at 


WEDNESDAY, JuNE 27TH. 

RoyaL METEOROLOGICAL Soc.—Visit to Croydon Aerodrome. 
Reception, 3.30 to 4 p.m. Address, ‘‘ Developments in the 
Meteorological Services for Aviation,” Mr. F. Entwistle, 4 p.m. 
Inspection of the Aerodrome, 5.15 p.m. 

WEDNESDAY, JULY 4TH. 

Inst. OF ELEoTRICAL ENGINEERS: SoutH MipLAND CENTRE. 
—Summer visit to works of Callenders’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 
street Station, Birmingham, 8.20 a.m. 
13TH. 
programme for 


10TH TO 
Preliminary 


TUESDAY TO Fripay, JULY 
Inst. oF NAVAL ARCHITECTS. 
summer meeting, see page 440. 


SATURDAY TO WEDNESDAY, JULY 28TH TO AUGUsT 8TH. 


Inst. oF EvLectricaAL ENGINEERS: LONDON STUDENTs. 
Summer tour to Ruhr District of Northern Germany. Par 
ticulars from Mr. T. 8. Smith, 51, Exeter-road, Welling, Kent. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements. of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Srr WILLIAM ARROL AND Co., Ltd., 59, Palace-street, Victoria- 
street, Westminster, inform us that they have been awarded 
the contract for one 4-ton electric wharf grabbing crane for the 
Brentford works of the Gas Light and Coke Company, Ltd. 


THE GENERAL E.ectric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2, has received an order from the 
Transport Department of the Glasgow Corporation covering 
eighty-five sets of tramcar electrical equipment. A total of 
170 Witton tramway motors are involved, each equipment 
consisting of two 60 H.P. self-ventilated tramway motors of the 
interpole type, together with a set of grid resistances and two 
tramcar type circuit breakers. 


Tue Encouish Erecrric Company has recently received 
orders for two 20,000-kVA transformers for installation at Bury, 
Lancs. These units will operate on the 33-kV secondary trans- 
mission system and will be coupled with on-load tap-changing 
equipment. The full output of 20,000 kVA will be obtainable 
by means of natural cooling ; and for a 45,000-kVA bank of 
transformers, which will be used to couple together a 42,000-volt 
and 21,000-volt system. On-load tap-changing gear will be 
provided to give a wide range of voltage regulation on the 
42,000-volt side. The transformers will be cooled by means of a 
separate force cooling system. 
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A Seven-Day Journal 


Improved Unemployment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday, May 28th, it is estimated that 
on May 14th, 1984, there were approximately 
10,187,000 insured persons aged sixteen to sixty-four 
in employment in Great Britain. This total is 47,000 
more than on April 23rd, and 570,000 more than 
on May 22nd, 1933. There was more employment 
in Great Britain in the middle of this month than 
at any time since 1929. The numbers of unemployed 
persons on the registers of unemployment exchanges 
were 1,658,677 wholly unemployed, 341,028 tem- 
porarily stopped, and 90,676 in casual employment, 
making a total of 2,090,381. This figure is 57,814 
less than a month ago, and 492,498 less than at the 
same period a year before. On May 14th, there were 
9000 fewer boys and 7000 fewer girls on the unem- 
ployed register, which, together with as yet unregis- 
tered juveniles, goes to explain the reduction of 
unemployed by 57,814, and an estimated increase 
in employment of 47,000. The principal improve- 
ment has taken place in the building and public 
works contracting trades, with declines of unemploy- 
ment of 14,449 and 4126 respectively. Other declines 
in unemployment were 1286 in light castings, 3919 
in shipbuilding and ship-repairing, 5514 in cotton, 
7917 in distributive trades, and 1647 in road transport, 
excluding tramways and trollybuses. On the contrary, 
there was increased unemployment in the woollen 
and coal-mining industries, and in dock and harbour 
services, which, however, was explained by special 
circumstances. In contrast to our own now smaller 
number of unemployed, some recent American 
figures may be quoted. In a statement issued on 
May 27th by Mr. William Green, the President of 
the American Federation of Labour, it is shown that, 
while about & quarter of a million of men and women 
found employment during April, those seeking 
employment at the beginning of May numbered 
10,616,000. Although, during the spring, about one 
million went back to work, it is estimated that there 
are at least 10,000,000 persons without work, except 
that created by the Federal and State emergency 
relief schemes. 





The Galloway Water Power Scheme. 


WE are able to announce that the English Electric 
Company, Ltd., which has in hand the equipment | 
for the Tongland and Glenlee hydro-electric power | 
station of the Galloway Water Power Company, | 
has now received the order for the hydraulic generat - | 
ing plant for the three power stations which comprise 
the second stage of the scheme. The contract includes 
two vertical reaction water turbines and generators, 
each with a designed normal output of 14,800 H.P., 
for the Kendoon power station, together with four 
sets of similar machinery, each of 8500 H.P., two of 
which will be installed in the Earlstoun power station, 
and two in Carsfad power station. Both the last- 
named stations will be so arranged that they can be 
operated by supervisory control from Glenlee. The 
value of the contract represents, we are informed, a 
total value of over £200,000. The progress of the 
Galloway hydro-electric scheme, which has been 
undertaken by the Galloway Water Power Company 
for supplying power to the grid, has been referred to 
more than once in our pages. It may be recalled 
that the tunnelling operations in connection with the 
Glenlee power station were successfully completed 
last year. The consulting engineers for the electric 
plant and equipment, which, when completed, 
will represent a normal output of 102,000 kW, are 
Messrs. Merz and McLellan, of London and Newcastle- 
upon-Tyne. 


Helium and Other Rare Gases. 


At a meeting of the British Science Guild, which 
was held at the Royal Institution on Wednesday 
evening, May 30th, Lord Rutherford, O.M., F.R.S., 
yave an interesting lecture in which he described the 
history and modern uses of rare gases. After tracing 
the earlier work done by Lord Rayleigh and Sir 
William Ramsay, towards the close of last century, 
which led to the discovery of argon, helium, neon, 
krypton, and xenon, Lord Rutherford went on to 
speak of modern industrial uses of these monatomic 
gases, the production of some of which had, he said, 
been greatly developed by the operation of large liquid 
air plants. Thus about 30,000 cubic metres of argon 
were now annually used in Europe, mainly for the 
filling of highly efficient gas-filled electric lamps. 
Kach year about 45,000,000 such lamps were manu- 
factured, which required the separation of argon from 
more than 5000 tons of air. The ease with which an 
electric discharge passed through neon, producing a 
characteristic luminosity, had led to a great develop- 
ment in the use of this rare gas for illuminated 
signs, while special neon discharge tubes were 
employed to regulate the varied operations required 





in some automatic systems of traffic control. The 


discovery and production of helium from natural gas 
and other sources in the British Empire and America 
had led to the use of this gas in place of hydrogen in 
airships, with avoidance of fire risks. Lord Ruther- 
ford, referring finally to the great importance of 
helium in the liquid form for attaining the lowest 
possible temperatures not far removed from absolute 
zero, said there were now quite a number of cryogenic 
laboratories employing liquid helium, in active 
operation in Europe, Canada, and America, in which 
the study of the properties of matter near the absolute 
zero of temperatures was being pursued. This new 
avenue of research, which was made possible by the 
use of liquid helium, had already, said Lord Ruther- 
ford, led to important additions to our knowledge 
being made. 


Waterloo Bridge and Coastal Shipping. 


A STATEMENT just issued by the Coastal Trade 
Development Council deals with the question of 
Waterloo Bridge from the point of view of the Pert 
of London Authority, the owners of coastal and other 
vessels, navigators, and the shippers of goods to 
and from up-river wharves. It is stated that, from 
the point of view of these interests, the ideal bridge 
would be a suspension one, with, in any case, adequate 
breadth and height to allow for the passage of coastal 
and other shipping. The present bridge, it is held, 
presents a difficult problem for navigators, and 
it may, it is considered, under certain circumstances, 
constitute a grave danger to life and property on 
the river. Should the bridge be now reconditioned, 
the time will certainly come when, with the further 
congestion of increased river traffic, it will become 
necessary to build a new bridge. Should the recondi- 
tioning scheme be proceeded with, and it be then 
found that a new structure is needed, two separate 
outlays of money will be required. Although it is 
admitted that an entirely new bridge would involve 
delay and dislocation of traffic, it is considered that 
the ultimate gains to transport would far outweigh 
these disadvantages. In conclusion, the statement 
points out that the problem of Waterloo Bridge 
is only part of a larger question, namely, the general 
development of our inland ports. British shipowners 
are now designing ships which will encourage inland 
water trade and meet the growing menace of foreign 
competition in our estuaries and tidal rivers. If the 
bridges which now obstruct navigation were gradually 
to be replaced by structures giving free passage, not 


| only to small motor craft, but also to larger vessels, 


British shipping would undoubtedly benefit, and the 


revival of trade in our up-river ports would be greatly 


assisted. 


Chinese Wireless Stations. 


As the result of the need of greater communication 
facilities in China, a large order for wireless stations 
has been awarded to Standard Telephones and Cables, 
Ltd., by the Chinese Government. Under the scheme 
that is being put in hand the larger towns in China 
will have their own transmitting and receiving 
stations in order that they may be in constant com- 
munication by telephone or telegraph with other large 
and important centres. The wireless links will take 
the place of costly toll lines for connecting the local 
telephone networks together. Although the scheme 
will be on a smaller scale than others, it will be almost 
identical with the world telephone services between 
England, America, Africa, Australia, &c., with which 
Standard Telephones and Cables, Ltd., have been 
associated. The apparatus will, however, incor- 
porate new features, and careful precautions will be 
taken to ensure absolute secrecy on the telephone 
side. Facilities will also be provided for high-speed 
telegraphy. 


Piston Ring and Liner Wear. 


THERE was an unusually large and representative 
gathering of both oil engine builders and users and 
students of internal combustion engineering at a 
meeting of the City and Guilds Engineering Society, 
held at South Kensington on Tuesday evening, May 
29th, when a paper on © The Wear of Piston Rings and 
Liners” was read by Mr. G. G. Godron, the chief 
engineer of the technical division of the Socony- 
Vacuum Corporation, of New York. Dr. Lander 
introduced the President of the Society, Mr. Alan 
E. L. Chorlton, who took the chair. Mr. Godron 
discussed heat and pressure, which were the powerful 
factors, he said, interfering with the efficient lubrica- 
tion of an engine. He then proceeded to describe a 
new system of grooving piston rings by providing 
pressure equalising passages on the periphery and 
underside of the ring. Mr. Godron showed how such 
grooving counterbalanced the high gas pressure on 
the top and at the back of the rings, minimised 
friction, and reduced destructive wear. Such 
passages, if properly designed, also made it possible, 
he suggested, to allow the rings to act as a labyrinth 
packing and distributed the ring loading more equally 
to all the rings. He gave instances of rings of the 
grooved type which had been applied to standard 
McIntosh and Seymour oil engines and to a high- 
pressure stearg engine built by the German firm of 
Borsig for America. The results obtained, he claimed, 





showed a longer life of rings and liners and lower ring 
temperatures with minimised formation of carbon 


deposits. There were signs that the oil film was 
retained and a high polish like that in old steam engine 
cylinders produced. The application of such rings to 
smaller higher-speed engines was also briefly touched 
upon. The Chairman thanked the lecturer and a short 
discussion followed, which was informally resumed 
at a reception given by the Vacuum Oil Company, 
Ltd., at the Rembrandt Hotel, South Kensington, in 
order to allow those present to meet the lecturer. 


Egyptian Broadcasting. 


On Thursday, May 31st, the Egyptian State Broad- 
casting Service, operated by the Marconi Company 
on behalf of the Egyptian Government, was inaugu- 
rated. The new broadcasting stations have been 
built to provide a regular and efficient service in the 
most densely populated areas. There is a high-power 
installation at Abu Zabal, near Cairo, and a relay 
transmitter at Ras el Tin, near Alexandria. Land 
lines connect the stations with a suite of studios at 
Radio House, Cairo, the headquarters of the State 
Broadcasting Service. At the recent Lucerne Con 
ference two wave lengths were reserved for Cairo and 
two for Alexandria, but at the outset only one will be 
used at each city, the Cairo station operating on 
485-9 m. and the Alexandria relay station on 267-4 m. 
About 75 per cent. of the programme time will be 
devoted to transmissions for the native population 
and 25 per cent. to matters of interest to the European 
population. News will be broadcast in Arabic. 
French, and English. The stations will also be at the 
disposal of the Government for official communica- 
tions dealing with agriculture and hygiene reports, 
the level of the Nile, and weather bulletins. 


St. Paul’s Cathedral. 


THe Special Committee of the Corporation of 
London which has for the last four years been con- 
sidering the possible degree of danger to St. Paul’s 
Cathedral which might be caused by disturbances in 
foundations, finds itself in close agreement with the 
proposals of a report made by Sir Alexander Gibb, 
M. Inst. C.E., and Mr. Ralph Freeman, M. Inst. C.E. 
The report made the suggestion, it will be recalled, 
that the only practical method whereby the Cathedral 
authorities could ensure that in future there would be 
no avoidable risk of disturbance to the foundation of 
the building would be to obtain an Act of Parlia- 
ment which would control operations and excava- 
tions in the subsoil. It was further proposed that a 
technical authority of three members should be set up, 
and should be a permanent statutory body of autho- 
rity and weight. The Committee endorses the 
findings of the report, and has come to the conclusion 
that the control suggested should be in the hands of 
the Court of Common Council. It further recom- 
mends that a Bill should be promoted in Parliament 
by the Corporation in order to safeguard the founda- 
tions of the Cathedral, and to control operations and 
excavations around the Cathedral, as defined in the 
engineers’ report. In their report the engineers have 
set out in detail the three areas in which control 
should be exercised in varying degrees in the interests 
of the future safety of the Cathedral. 


London Transport Tribunal. 


On Monday, May 28th, the London Passenger 
Transport Tribunal sat at the Hall of the Incor- 
porated Accountants’ Institution, Victoria Embank- 
ment, in order to begin the hearing of the claim by 
Thomas Tilling, Ltd., against the London Passenger 
Transport Board in respect of the taking over by the 
Board of that part of the company’s omnibus under- 
taking within the metropolitan area under the Act 
of 1933. The main claim of the company was 
originally for £3,595,540, the second claim £152,888 
for severance and the damage estimated to that part 
of the company’s undertaking not transferred to the 
Board, and the third claim in respect of appor- 
tionments, £20,613. After lengthy discussions these 
claims were reduced and are now put at £3,162,912, 
£116,531, and £20,113 respectively. In reply to the 
claims presented, the Board has put in a denial on 
the three heads. The first day was occupied by the 
opening speech of the counsel for the claimants, Mr. 
Stuart Bevan, K.C. On Tuesday, the basis upon 
which the Underground Group and the Metropolitan 
Railway was dealt with in the Act was discussed by 
Mr. Stuart Bevan, who contended that Tillings were 
entitled to the same standard. In reply to the 
Chairman, Mr. Craig Henderson, K.C., for the 
Board, said that it was proposed to put before the 
tribunal some details of the agreements with fifty-two 
independent omnibus companies which the Board 
had concluded, in order that the tribunal should have 
information of their character. and he would contend 
that they should be taken into consideration by the 
court in relation to the standard to be adopted. Mr. 
Stuart Bevan said he should contend that these 
agreements were wholly irrelevant, and ought not 
to be admitted, and would, if necessary, go to the 
Court of Appeal to get an interpretation of those 
Sections of the Act bearing on the point. The 
hearing was continued on Wednesday. 
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The Development of the Parsons 
Steam Turbine. 


No. XXII. 


(Continued from page 


36,000-VoLT TuRBO-ALTERNATOR 


(continued). 


THE Frrest 


TINHE essential feature of the alternator is, as has 

already been indicated, the employment of stator 
conductors in the form of concentric cables. These 
conductors are, in fact, exactly similar to the cables 
ordinarily used for electrical transmission purposes, 
except that micanite is used instead of paper for 
their insulation. A cross section through one of the 
stator bars is given in Fig. 166, while Fig. 169 illus- 
trates the method of connecting the end windings 
to the several conductors. Referring to the 


Bull 
inner 


Outer 


Swain Sc 


FiG. 166—-SECTION THROUGH STATOR BAR 


latter for convenience as 3ull, ‘‘ Inner,” and 
‘** Outer ” conductors respectively, the bull conductors 
of each phase are connected in series, and connected 
to the inner conductors, again in series. These 
are in turn connected to the outer conductors, also 
in series. The last of the outer conductors is star- 
connected with the corresponding conductors of the 
other phases. With the machine generating at 
36,000 volts between phases, the phase voltage 
is 20,785 volts, which is the maximum voltage to 
earth. The potential of the bull conductors ranges 
from 20,785 to 13,856 volts, that of the inner con- 
ductors from 13,856 to 6928 volts, and that of the 
outer conductors from 6928 volts to zero. It will, 
therefore, be seen that with the concentric arrange- 
ment, although the machine may be working at 
36,000 volts, the insulation between the conductors 
is only called upon to work at a pressure of less than 
7000 volts, and this is also the maximum pressure 
between the outer conductor and earth. Hence, no 





522, May 25th.) 


pressures of 66,000 and 33,000 volts to the inner 
and outer conductors respectively, while the finished 
machine was further tested for five minutes under 
conditions of applied voltage which put the insula- 
tion under the same stress as if it had been generating 
current at 116,000 volts. The alternator was also 
submitted to sudden short-cireuit tests when running 
at full speed and voltage. Its mechanical safety 
was further assured by running the rector, in its 
completely wound and finished condition, for five 
minutes at an overspeed of 40 per cent., thereby 
imposing double the ordinary centrifugal stresses on 
the material. 

An end view of the machine, half in elevation 
and half in section, is given in Fig. 167, and photo- 
graphs taken during its construction are reproduced 
in Figs. 168 and 170. As will be seen, the slots for 
the stator windings are arranged in three concentric 
rows, a staggered formation being adopted. By 
staggering the slots, the flux density in the stator 





END CONNECTION 
To OUTER CONDUCTOR 


ND CONNECTION 
TO INNER CONDUCTOR 








FIG. 169—-CONNECTION OF END WINDINGS TO 
CONDUCTORS 


teeth is kept uniform, and a uniform distribution 
of the windings is also obtained, so that the design 
gives the advantages of a smooth core armature 
without its drawback of an unduly large air gap. 
It also permits the reactance of the machine to be 
made as great as that of an ordinary alternator 
and step-up transformer combined, so that the 
maximum current that could flow through the wind- 
ings in the event of a short circuit is effectively 
limited. After three years’ continuous service with 





resulted in the order for a second machine of the same 
voltage being placed in 1930. This has the same 
capacity as the pioneer machine, and runs at the 
same speed. It is, indeed, of practically identical) 
design, though it embodies two important improve- 
ments. In the first place, the cast iron end shields 
employed in the first machine to protect the end 
windings of the stator, are replaced by shields of a 
fibrous, non-combustible and insulating material, 
Because of their non-conducting qualities, they arc 
completely free from eddy currents induced by th: 
rotating field, thus increasing the efficiency of the 
machine. Moreover, being non-magnetic, they can 
be attached to the studs holding the end windings, 
a practice inadmissible with cast iron shields, This 











FiG. 170--STATOR OF 36,000-VOLT ALTERNATOR 


attachment prevents any tendency to * drumming,” 
and, therefore, conduces materially to the silence 
of the alternator. A further advantage is their 
lightness, which greatly facilitates their handling and 
removal at times when it is desired to inspect the 
end windings. 

The other notable improvement consisted in the 
use of fabricated steel instead of cast iron for the 
stator casing and bed-plate. The new method of 
manufacturing these parts saves a great deal of 
needless weight, and results, at the same time, in a 
much stronger and more satisfactory construction. 
It is now always employed for all but the very 
smallest machines, ° 

THE 20,000-KW SINGLE-CYLINDER MACHINE 
AT DERBY. 
The duplex exhaust principle, by means of which 














ELEVATION OF STATOR END-WINDINGS 


THe Enomeen 
FiG. 167—PART-SECTIONAL ELEVATION OF END OF 


part of the insulation is subjected to any greater 
difference of potential than would be the case in any 
ordinary alternator working at 12,000 volts, so that, 
in spite of its much higher generating voltage, the 
Brimsdown machine has at least the same factor of 
safety. 

Before being put into the stator, each conductor 
bar was individually tested by the application of 
190,000 volts. to the bull, simultaneously with 





PART CROSS SECTION OF STATOR. 


36.000-VOLT ALTERNATOR 


no untoward incident, the pioneer high-voltage 
alternator, illustrated in Fig. 171 on site at Brims- 
down, was opened out for a thorough examination 
and was found to be in perfect condition. The design, 
indeed, has proved so satisfactory that it has been 
followed in all subsequent Parsons high-voltage 
alternators without any essential change. 

The favourable impression created by the operating 
results of the first high-voltage machine at Brimsdown 








FiG. 168-—-STATOR OF 36,000-VOLT ALTERNATOR 


an output of 12,000 kW at 3000 r.p.m. had been 
obtained in a single cylinder in the Congella machines, 
was applied in 1928 to a machine of considerably 
greater capacity at the same speed. This was a 
single-cylinder unit capable of a continuous output of 
no less than 20,000 kW at 3000 r.p.m., constructed in 
that year for the Derby power station. The turbine, 
illustrated in Figs. 172 and 174, is of the same general 
design as the Congella machines, with the exception 
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that the second set of exhaust blading is carried on | ing with steam at amoderate pressure and temperature. 
The Derby turbine was the largest single-cylinder 
These wheels are of such proportions that disc vibra- | 3000-revolution machine constructed in England and 


four wheels shrunk on to the end of the rotor forging. 





TERY, Ta. 











FiG. 171 -36,000-VOLT TURBO - ALTERNATOR 


tion is rendered impossible. Furthermore, before 
being shrunk on the shaft, each wheel was run up 
to an overspeed sufficiently high to produce a definite 
stretching of the central hole, so that when the wheel 
is stationary the metal round the centre is in a state 
of compression. Besides the security which so severe 
a test provides, the disc is left in the best state to 
withstand centrifugal stresses, while the absence of 
any holes through the dise for equalising the pressure 
on the two sides still further contributes to the 
strength of the rotor. The initial stretching of the 
wheels in the manner described is justified both by 
theory and practice. It is still carried out in the 
manufacture of all Parsons turbines in which the 
wheel construction is employed, with the result that 
disc troubles have never been experienced in the 
machines built by the firm. 

An important improvement in cylinder design 
was embodied for the first time in the 20,000-kW 
Derby machine. This consists in the provision of 
numerous heavy bars, solid with the casting, span- 
ning the various steam belts along the length of the 
cylinder. The inner part of the cylinder which carries 
the blading is thus given the greatest rigidity possible, 
while to ensure that it should not be constrained or 





probably in the world at the time. 
in 1929 by another exceptional turbine of the same 
type built for the City of Regina, Canada. This 


Year 
ordered. 


1903 
1904 
1907 
1910 
1913 
1914 
1917 
1917 
1920 
1924 
1928 


latter machine develops 15,000 kW in a single cylinder 
at the speed of 3600 r.p.m., and thus created another 
record for its makers. 


IN BRIMSDOWN STATION 


It was followed 





TABLE XX. 
| Maximum | Revolutions 
No.of | continuous | A.C.or | per 
; machines. rating, D.C. | minute. 
kW. | 
3 330 | Dc. | 3,000 
l 500 D.C. | 2,300 
2 750 | DA. 1,800 
1 750 | D.C. 1,800 
1 2,000 | A.C. 3,000 
1 2,000 A.C 3,000 
l 2,000 A.C. 3,000 
1 4,000 | A.C. 3,000 
1 7,500 | ALC. 3,000 
1 10,000 A.C 3,000 
l 20,000 Af 3,000 





It works with steam at 350 lb. 











FiG. 172--20,000-KW SINGLE-CYLINDER MACHINE FOR DERBY 


distorted in any way by the heavy joint flanges, slots 
are cut from the inside of every bolt hole right through 
to the outer edge of the flange. These features afford 
complete freedom from troubles due to cylinder dis- 
tortion, and are incorporated in all modern designs 
of high-pressure cylinders for Parsons turbines. 

In the Derby machine the blade heights increase 
from 1-5in. at the steam inlet, where the rotor is 
22in. in diameter, to 15in. on the final wheel, the dia- 
meter of which is 44in. Thus, by the duplex exhaust 
principle sufficient steam area is obtained through 
the last blade row without exceeding the ratio of 
1 to 2-93 for blade height to wheel diameter, or 
employing a blade tip speed greater than about 970ft. 
per second. The turbine was designed for high 
efficiency. It works with steam at 290]b. gauge 
pressure, superheated to 700 deg. Fah. at the stop 
valve, and exhausts into a 29in. vacuum. With no 
steam withdrawn for feed heating the guaranteed 
steam consumption at the most economical load of 
16,000 kW was 9-2 Ib. per kWh and 9-8 lb. per kWh 
ataload of 8000 kW. The official tests showed that the 
actual steam consumption is well below the guaranteed 
figures, the latter being improved upon by between 1 
and 2 per cent. Under feed heating conditions the 
heat consumption is 11,710 B.Th.U. per kWh, an ex- 








pressure, superheated to 750 deg. Fah., and has a 
heat consumption of only 11,207 B.Th.U. per kWh. 
The extraordinary reduction in the size of turbo- 














* With feed heating. 





generating plant made possible by the increase of 
speed and the adoption of the duplex exhaust prin- 
ciple will be evident on a comparison of the Derby 
machine with the turbo-generator built for the Rand- 
fontein power station twenty years previously. Each 
unit represented the most advanced practice of its 
day and both have proved equally successful in 
operation. An outline drawing of the two sets, to the 
same scale, is reproduced in Fig. 178, from which it 
will be seen that, whereas the Randfontein unit with 
an economical rating of 6000 kW had an overall 
length of 54ft. 64in., the Derby machine with an 
economical rating of 16,000 kW occupies a length of 
only 40ft. 83in. An increase in output of 166 per cent. 
has therefore been obtained simultaneously with a 
reduction of more than 25 per cent. in the overall 
length. This contrast suggests an equally striking illus- 
tration of the progress effected in the efficiency of 
turbine machinery over a period of years, of which 
the Derby station offers a good example. The first 
turbo-generators to be installed in this station were 
four direct-current units ordered from Messrs. 
Parsons in 1903 for the supply of power to the new 
tramway system. By the year 1928 a total of fourteen 
turbo-generators had been supplied, all of Messrs. 
Parsons’ manufacture. The leading particulars of all 
these machines are given in Table XX., which is of 
interest as showing the course of development of a 
particular power station. 

The reduction in the consumption of heat per kWh 
generated by the turbine plants during the period is 
shown graphically in Fig. 175, and Fig. 176 shows the 
improvement in the efficiency ratio of the successive 
machines over the same period. 

THE VELSEN TURBO-ALTERNATORS, 30,000 KW aT 
1500 R.P.M. 
For some years after the construction of the 


Turbo-generators Supplied to the Derby Power Station. 


Steam at stop valve. Yacuum, 








Voltage. _— a inches 
| Lb.per | Deg. Fah. | Hg. 
| square inch. | 
500/560 120 400 a 
| 500/560 120 400 28-7 
500/560 170 475 28-8 
500/560 170 505 28-8 
|  6,600/6,700 170 505 28-8 
6,000/6,700 170 505 28-8 
| 6,600/6,700 | 170 505 28-8 
|  6,600/6,700 170 505 28-75 
6,600/6,800 170 525 29-0 
6,600 /6,800 290 700 29-0* 
6,600/6,800 290 700 29-0* 


21,000-kW, 1500-revolution turbo-alternators for 
the Glasgow Corporation in 1922, most of the large 
machines turned out by the Heaton Works were 
built for the higher speeds of 2000, 3000, or 3600 r.p.m. 
permitted by the frequencies of the systems they 
served. In 1929, however, two units, each of 
30,000 kW capacity, were ordered from Messrs. 
Parsons by the Provincial Electriciteitsbedrijf Van 
Noord for the new power station at Velsen, in 
North Holland. In view of the size of these machines 
a speed of 1500 r.p.m. was decided on, although the 
supply frequency of 50 cycles per second would have 
allowéd them to be designed for 3000 r.p.m., had 
this been considered advisable. Previous large 
1500-revolution turbines, such as those for Bradford 
(15,000 kW), Treforest (18,750 kW), and Dalmarnock 
(21,000 kW), had been of the single-cylinder type, 
but for an output of 30,000 kW at this speed a single- 
cylinder machine was out of the question if & high 
efficiency was to be obtained. Hence, the Velsen 
turbines were constructed on the two-cylinder tandem 
principle with double-flow, low-pressure cylinders, 
as will be seen from the sectional.drawing of one of 
the machines reproduced in Fig. 177. They were 
the first turbines of this type for so great an output 
and speed. 

The Velsen units were required to develop their 
rated output with steam at 400]b. gauge pres- 
sure, superheated to a temperature of 752 deg. 








Fic. 173—Two 30,000-KW TURBO-ALTERNATORS IN VELSEN POWER STATION 
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Fah. at the stop valve. The steam is expanded 
to a condenser vacuum of 28-9in. through seventy 

seven pairs of blade rows, of which  sixty-fiv« 
are contained in the high-pressure cylinder, and 
twelve at each end of the low-pressure cylinder. A\|i 
the blading of the high-pressure cylinder, with thv 
exception of the last seven pairs of rows, is of thi 
end-tightened type, permitting any desired clearanc 
over the blade tips with no loss of efficiency. Provi 

sion is made as usual for adjusting the axial clearances 
on which the steam tightness of this blading depends, 
and, at the same time, the corresponding axial clear 
ances of the dummy pistons, to a predetermined 
value while the machine is running, so that internal 
leakages of steam can be reduced to the absolute 
minimum, Steam is extracted for feed heating in 
two stages. It is drawn off for use in the first stage 
heater at an absolute pressure of about 9 Ib. pei 
square inch, and for the second stage heater at an 
absolute pressure of about 701b., both extractions 
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Fic. 175 HEAT CONSUMPTION OF TURBINES 


being made from the casing of the high-pressure 
cylinder. The condensate, after being warmed in 
the first place by the steam used for the air extractor, 
is raised to a final temperature of 284 deg. Fah. by 
the two heaters. 

With regard to the design generally, it will be seen 
that the principle of conical blading has been very 
thoroughly carried out in both cylinders, so that the 
steam can expand uniformly and flow through the 
turbine without shocks or eddies. The blading of 
the entire low-pressure rotor and of the rear end of 
the high-pressure rotor is carried on heavy disc 
wheels, butted together at both bosses and rims, and, 
furthermore, of such proportions as to exclude all 
possibility of vibration. By the employment of 
the wheel type of construction, the maximum 
diameter of the main forging of the high-pressure rotor 
has been kept down to 44in., although the effective: 
rotor diameter is 6lin. at the roots of the final blade 
rows. The last blades in the low-pressure cylinder 


RNATOR 


- 


‘ 
4 


~ 
= 
= 
— 
e 
= 
~— 
— 
4 
' 
—_~ 
-— 
at 
— 
Ae 
— 
> 
_ 
—~ 
= 


edd 


FiG. 174 -SINGLE-CYLINDER, DUPLEX EXHAUST TURBO- ALTERNATOR 


PARSONS 
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FiG. 176—EFFICIENCY RATIO OF TURBINES 


20,000-kK W 


are 18in. long on a wheel diameter of 54in., giving 
a ratio of 1 to 3, and involving only the very moderate 
maximum blade tip speed of 589ft. per second. 
The use of labyrinth glands will be noticed, also 
the housing of the thrust block of the high-pressure 
cylinder independently of the journal bearing. 
The overload valve, admitting steam to the by-pass 
belt, is mounted on the top of the cylinder casing, 
and is operated positively by the oil-relay mechanism 
when the throttle valve has been opened to its full 
area. The throttle valve and the emergency valves 
are housed in a steam chest separate from the turbine 
casing, and only connected to it by flexible pipes, so 
as to avoid any constraint or distortion of the 
cylinder. 

The alternators for the Velsen units were, at the 
time of their construction, amongst the largest ever 
built at the Heaton Works. Each was designed for 
a continuous output of 35,300 kVA at 85 per cent. 
power factor, and to generate three-phase current 
at 6600 volts and 50 cycles. They are, therefore, 
comparable in output with the 36,250-kVA alternator 
forming part of the 50,000-kW unit supplied by 
Messrs. Parsons to the Crawford-avenue power 
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PARSONS 
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FIG. 177. TWO-CYLINDER TURBINE FOR VELSEN POWER STATION, 


station in Chicago several years previously. In the 
interval, however, a number of improvements had 
been effected in alternator construction, notably 
the substitution of a welded steel construction in the 
place of cast iron for stator casings and bed-plates. 
These improvements are, of course, embodied in 
the Velsen machines, the casings of which are made of 
fabricated steel with feet of cast steel, the feet being 
easily removable for transportation. The alternators 
are provided with their own direct-coupled exciters 
at the end of the rotor shafts. The rotors are made 
from solid steel forgings bored centrally from end 
to end in the same way as the turbine rotors, in 
order to permit the inspection of the metal along the 
axis of the forging, where any flaw that may exist 
will almost certainly occur. The alternators are 
ventilated on the closed air circuit system, with 
surface coolers to remove the heat from the air. 
Fig. 173 shows the two turbo-alternators in the Velsen 
power station. 

Previous to the construction of the Velsen machines, 
Messrs. Parsons had supplied a 20,000-kW_ turbo- 
alternator running at 3000 r.p.m. to another power 
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Education for the “Brave New 
World.” * 


SPEAKING in Birmingham recently Mr. Perry Keene, of 
the Austin Motor Company, said: ‘ The world already 
kaows how to produce all we require in the way of com- 
modities in four hours a day. It is not considered advis- 
able to do so, because we do not yet know what to do with 
the extra leisure. By the pressing of a button we could 
bring that four hours down to three a day, thereby creat- 
ing a secondary demand we cannot visualise in the pro- 
vision of extra education and pleasure.” 

Lord Eustace Percy, in his “ Education at the Cross 
Roads,” summarised a point of view when he said: 
‘“* We have differentiated and are still further differentiat- 
ing, the intermediate or secondary stage of education from 
the primary school on the one hand and the university on 
the other. We have introduced into education the 
principle of legal compulsion. But... would it be far 
from the truth to say that only in our technical colleges 
would a visitant from the early sixteenth century en- 
counter a type of educational society wholly unfamiliar 
to him, and only there would he recognise a power capable 
of exerting a really new influence on the social life of the 


















































50 PERIOD TURBO-ALTERNATORS. 


8,000 kW. 1000 R.P.M. TURBO-ALTERNATOR. 


CONSTRUCTED IN 1909. 
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FIG. 178 COMPARISON OF SIZE OF TURBO-ALTERNATORS OF 


station in Holland, namely, the Schiehaven station 
of the City of Rotterdam. This unit, which was 
put into service in 1925, is also of the two-cylinder 
tandem type, with double-flow, low-pressure cylinder, 
but owing to its higher speed and the consequently 
smaller diameters of its rotors, the latter were each 
machined from a single forging, without the addition 
of any separate wheels. The principle of conical 
blading was carried out fully in the low-pressure 
cylinder, but the high-pressure rotor retained the 
standard form of that time, being made with three 
parallel drums. This machine, which works with 
steam at 12 kilos. per square centimetre gauge 
pressure, superheated to 350 deg. Cent., and with 
cooling water at 15 deg. Cent., was guaranteed to 
have a steam consumption not exceeding 5-035 kilos. 
per kWh at the economical load of 16,000 kW, 
and not exceeding 5-17 kilos. per kWh as a weighted 
average over the range of load from 8000 kW to 
20,000 kW. Its guaranteed performance was easily 
beaten when the machine was tested on site. 


(To be continued.) 

















RR ° 


1909 AND 1928 


nation ? This invention has been a recent one, and is 
still, for the most part, in the purely utilitarian stage. 
It is therefore here, more than in any other part of our 
educational system, that there is real chance, as well as 
real need, for further invention. ... This is the direction 
in which we must exercise our originality.” 

If we put these two views of the present position side by 
side, we obtain, I think, some idea of the problems and of 
the magnitude of the problems which challenge all who are 
associated with the development of technical education. 

It is not necessary here to trace the growth of the tech- 
nical colleges of to-day, with their multifarious courses of 
study and activities, from their forerunners, the Mecha- 
nie’s Institutes. Yet from that historical development we 
should be able to gain one great incentive to action. At 
no point in the history should we find any tendency to 
fixity of organisation. So to that extent, our problem 
to-day is made the easier. If we have new advances to 
make we are not too firmly entrenched in tradition. We 
have examples enough in our own brief years of service of 
far-reaching changes. Let me quote one only. But few 
years ago, all work at the colleges which was done by 
engineering apprentices was perforce done in evening 
classes after days in the workshops much longer than 


* From the Presidential Address by Mr. H. J. Cull, B.Sc., on 
Monday, May 2\1st, to the Association of Teachers in Technical 
Institutions, at Middlesbrough. 
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HOLLAND 


those of to-day. Gradually the position has changed, and, 
thanks to the co-operation of the employers, a vast 
amount of the college training is now done in the day- 
time and in the apprentices’ official hours of work. This 
transfer is growing, and, perhaps, far too slowly but never- 
theless surely, is being extended to more and more groups 
of workers, until accommodation even in the daytime is 
a problem to college authorities. The old picture of the 
college empty in the daytime but full at night is fading out. 

Let us look again at the present problem. This Confer- 
ence meets in far happier circumstances nationally than 
have the last two or three, and we are glad to be informed 
that the cloud of unemployment is less dense than pre- 
viously. But one factor in our problem will be that 
through all the current optimism runs the knowledge that 
those best able to judge talk of a vast army—put variously 
at from 1 to 14 million in this country—of permanently 
unemployed. Put it more generally, and the point is still 
more impressive. The world survey of the International 
Labour Office gives the figure as 90 million people in the 
world suffering hardship due to unemployment. In recent 
months these facts have received a great deal of publicity. 
and causes have been examined. Fundamentally, we 
can attribute much to what has become known as “ tech- 
nological unemployment,” or the adaptation of industrial 
processes to give the best results by the application of 
scientific methods and discoveries. These are the days of 
the second industrial revolution—the coming into full 
use of electricity and the internal combustion engine. The 
difficulties are greater than those which marked the passage 
into full use of steam power, mainly on account of the 
speed of the development. To show this effect fully would 
demand many quotations of comparative figures and their 
subdivisions into many industries. Let me give one or 
two indicative ones :— 

The rise in industrial production of several nations 
between 1925 and 1929 is interesting. That in Poland rose 
by 38 per cent., in Canada by 54 per cent., France 30 per 
cent., Germany 22 per cent., United States 14 per cent., 
Great Britain 13 per cent. More important is the physical 
output per worker. In industry the figure for Great 
Britain between 1924 and 1929 was 11 per cent. increase. 
The figure for the United States rose by 50 per cent. in a 
quarter of a century. In thirty-five typical American 
factories the output per man-hour between 1919 to 1927 
rose 74 per cent. It is futile to think of the retarding of 
these scientific applications and of “ scientific holidays,” 
and so the consequences remain to be faced. Many 
detractors have referred to technical education in the past 
as “‘ merely vocational,” and we have often hesitated to 
admit that our training was vocational. Yet it is true 
that in the past while we would claim that our efforts 
have been to give a very broad outlook and to develop 
every facet of the ability of the student, we have grouped 
students together so as to produce skill in particular pro- 
cesses. It is now apparent that this machine age will 
demand that if employment is to be continuous, the skill 
will be judged rather by adaptability. There is the general 
picture. It is for future consideration to show the precise 
form of the demands of this changing industrial condition 
on the technical teacher. 








A vERY good quality of casein glue, possessing good 
heat and moisture-resisting qualities, can be prepared, 
according to Mr. J. Taylor, by simply mixing casein and 
caustic soda. This glue has, however, a very short life. 
only about thirty minutes. In place of caustic soda other 
alkalies, such as sodium carbonate, sodium bicarbonate. 
sodium tungstate, ammonia, or borax, may be used, but 
in’ all cases the “life is relatively short. Improved 
* life ** is obtained by the use of calcium hydroxide in 
place of caustic soda, and still longer life results from the 
use of a mixture of calcium hydroxide and sodium silicate. 
The water-resisting qualities are improved by the addition 
of about 1 per cent. of a soluble copper salt, such as copper 
chloride or sulphate. The life of a glue contaming caleitum 
hydroxide and sodium silicate ranges from eight to twenty- 
four hours, according to the proportions of the various 
ingredients used and to the method of mixing. The 
adhesive properties of casein glues are frequently rein- 
forced by the addition of such materials as tannin acid, 





sodium tannate, &c. 
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L. AND N.E. RAILWAY —- THREE - CYLINDER, EIGHT - COUPLED PASSENGER LOCOMOTIVE 


(For description see opposite page.) 
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L.N. E.R. Eight-Coupled Locomotive. 


Mr. Gresley does not hesitate to acknowledge the 
influence of recent French designs, particularly of the 
latest P.O. passenger engines, and we believe it is no 
secret that he replaced the cylinders originally cast 


MNHERE has been recently completed at Doncaster, 
to Mr. H. N. Gresley’s design, the 2-8-2 passenger 





locomotive, ‘* Cock o’ the North,’”’ which is illustrated 
by the accompanying drawings and reproductions 





constructed | for ‘‘ Cock o’ the North ” with those now used after 


been 


of several photographs. It has 


motive Equipment, Ltd., but the cylinder block—-a 
complicated piece of work weighing nearly 7 tons 
was cast at the Gorton works of the London and 
North-Eastern Railway. In passing, we may mention 
that it is Mr, Gresley’s present intention to fit the 
piston valve cylinders in a second engine identical 
in other respects. 

The symmetry of the design of the cylinder block 
cannot fail to be observed. It is, in fact, the result 
of intention, for a symmetrical design is always easier 





220 Lb. per sq. in 
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THe Enornenn 55-6 Maximum Weight in Working Order nb -¢€ 
Crate : Tubes, superheater flue Coupling pins : 

Length of slope 7ft. 2in. Number.. .. 43 Leading 4}in. x 4in. 

Width 6ft. I1jin. Diameter outside 5fin. Driving > Thin. x 44in. 

; Grate area 50 sq. it. Thickness é 5 in. Intermediate 4tin. x 5in. 
Fire-box : Length between tube plates isft. Lijin. Trailing ; 4tin. x 5in. 

Height of crown above foundation ring Steatian Saat ; , . ‘ Z 
Front ; 6ft. 84pin. ee Springs: Pony: helical, 10j;in. long free, 54in. outside dia- 
Back be i's i 6ft. Of-in Fire-box 23 meter, Timmis section. Coupled wheels: lami- 

ual " oft. 23 Tubes, 2}in. 1354-2 sq. ft. nated, 3ft. 6in. centres, 15 plates, 5in. wide by 4in. 

Interior, length at top. : 9ft. 2fin. ; if ; It. O1 I 1. WI y 2 

arioTr ar Ce > 5 Yiues > ° ‘ 2o'5 sy. it. thick. lrailung wheels: laminated, 4ft. 6m. centres, 

Interior, width at boiler centre it. 44in. FI ; 1122-8 sq hick. Trailing wheels : lami 1, 4it. 6 t 

Thickness of copper plates : otal evaporative H.S 2714-0 sq. ft. 14 plates, Sin. wide by fin. thick 
Sides and back ie in. Superheater : Cylinders: 

Tut late fein. and tdi . Boe e on 
Boil ng Sai sensi a Number and elements Number (2lin. diameter by 26in. stroke) Three 
sole : initia teantdea f 7 ‘win de "3e - . 2617 

Gutsins ies. Avec bow over] LOft. 8Zin are wry — iin. I Cylinder horse-power : 261 

pa 4 e oot) SC 

Outside length, fire-box at bottom 7ft. Dijin mug Sar tigi ier, ° Motion : 

Outside width, fire-box at bottom 7ft. 9in Total heating surface 3349-5 sq. ft. Type Rotary cam 

Diameter of barrel, maximum 6ft. Sin wo Ross pop safety valves 3fin. diameter Type of valves Poppet 

Le ngth of barrel ‘ 19ft. Working pressure 220 Ib. per sq. in. Diameter of valves, steam Sin. 

Thickness of barrel plates fim. and {3in Di ’ waly xh 9 

Thickness of wrapper plates fin \xles Dia. Length sip gs rch heer ow: 
ucknes apper } 8 . ig 0. : Cut-off in full gear os 70 per cent. 

Length of smoke-box at bottom Sft. Llin Journals, pony 64in. x 9in. 

— — i <a Journals, coupled 9gin. x 1lin. Tractive effort at 85 per cent. boiler pressure 43,462 Ib. 
Material . Stee Jour ailing 61 be 2 
eee = Journals, trailing iin. < Jin. Total adhesive weight .. j 180,544 Ib. 
Diameter outside 2}in. Crank pins, outside 6 fin.» 6in. Adhesive weight ~ tractive effort 4-15 
Thickness 10 T.WoG Crank pins, inside 9}in. © 6in. Vacuum brake 


to deal with the heavy section of the London and) experiences gained with Monsieur Epinay’s engines. 
North-Eastern Railway between Edinburgh and |The first cylinders were. designed for piston valves, 
Aberdeen, and will haul the East Coast day and night | whereas those actually fitted have, as shown by our 




















LerT SIDE CAM Box 


expresses. The principal particulars are given in the | drawings and engravings, double-beat poppet valves, 
weight diagram and in the table, and need not be | which are operated by the “ A.L.E. R.C.” gear. The 
recapitulated here. valves and gear were supplied by Associated Loco- 














THE BOILER 


to cast than an unsymmetrical one, but the placing 
of the twelve valves in line very greatly simplified 
the valve-operating mechanism, which is contained 
in two separate cam-boxes, one for each side of the 
engine, and separately driven by universal shafting 
connecting with gears carried on return cranks on the 
main crank pins. In the drawing of the cylinders 
the end of the tunnel which contains one of the cam- 
boxes is marked, and the facing strips on which the 
mechanism rests will be observed. 

From what has been said it will be understood that 
two cam shafts are employed to operate the twelve 


poppet valves. The cams are mounted on the shafts, 

















CYLINDER AND VALVE CHESTS 


and the points of cut-off and also reversal are effected 
by moving the cam shafts endwise by means of rack 
and pinion gears. 

The valve chests for the outside eylinders are 
arranged in the manner usual with “ R.C.” poppet 
valve equipment—that is, each outside cylinder ix 
fitted with four poppet valves, two at each end, one 
of which is for steam inlet and one for exhaust. For 
the centre cylinder the steam and exhaust valves are 
arranged on either side of the cylinder barrel. Those 
on the left hand are for the admission of steam, whilst 
those on the right hand are for the exhaust. 

The cam shaft on the left hand, therefore, carries 
the steam inlet cams for the outside cylinder on that 





side of the engine and also for the centre cylinder, and, 
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in addition, the exhaust cams for the outside cylinder, 
whilst on the right-hand side the cam shaft is fitted 
with the exhaust cams for the centre eylinder and 








THE DOME AND STEAM DRIER 
for the outside cylinder, and the steam admission 
cams for the outside cylinder. 

The position of the exhaust and admission valves 
will easily be seen by reference to the drawings, as 





& common chamber in the centre of the casting, 
whence it passes through two blast nozzles, one 
placed at the base of each of two funnels, the 
arrangement of which can be seen in the drawings 
and photographs. Immediately above each exhaust 
nozzle there is a short tube, or petticoat, made of 
thin plate, which contains a group of four tubes of 
the same length so disposed and so shaped that they 
form in plan a pattern which is described by Mr. 
Gresley as a four-leaved clover. Immediately above 
the divided petticoat and between this and the base 
of each chimney is placed a further petticoat pipe, 
which is just a plain cylindrical piece without sub- 
divisions. The exhaust nozzles are fitted with four 
wedge pieces disposed radially round the orifice with 
their apices downwards. The purpose of these wedges 
is to split the exhaust jet as it leaves the blast orifice, 
while, at the same time, they provide means for 
adjusting the area of the exhaust nozzle, this being 
done by shortening these projecting pieces, or putting 
in longer ones if necessary. This arrangement is 
known as the ‘‘ K.C.” blast pipe, and was developed 
on the Paris Orleans Railway, on which railway, as 
well as others, it has been very largely used with 
marked success. 

In the drawings below, another interesting 
detail calls for special attention. With the increase 
in size of locomotives, and the limitation set by 
tunnels, the problem of avoiding wet steam has been 
greatly increased, for there is no possibility of employ- 
ing a steam dome. The usual practice is to fit a long 
pipe with many saw cuts through its upper part 
almost close up against the crown of the boiler barrel. 
In the ** Cock o’ the North,” a departure has been 
made from this practice. The dome still exists, but 
is little more than a dished plate with a seating for 
the manhole cover. A view of it as seen from above 
is given above, with another view showing the corre- 
sponding part inside the boiler. It will be noticed 
that a number of transverse slots are cut right through 
the shell plate, through which steam can find its 
way to the “‘dome.” The total area of the slots is 
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LONGITUDINAL SECTION OF BOILER 


they can be distinguished by the difference in dia- 
meters, the steam valves being smaller than the 
exhaust. 

At the top of the cylinders a large steam receiver 


much more than that of the regulator valve, and 
since the slots are in direct communication with the 
steam space, there is no place where water can lodge. 
It will be interesting to see if this arrangement solves 











THE. COPPER FIRE-;Box 


is formed in the casting, as shown clearly by the 
drawings, and steam is brought to it from the super- 
heater header through two pipes inside the smoke- 
box. 
The each of the cylinders enters 


exhaust from 


one of the of the designer of large 


locomotives. : 

The regulator valve itself is shown in the drawing, 
and calls for no special comments except to note its 
The main steam pipe is 7in. in dia- 


problems 


large diameter. 





meter, and the pressure drop between the boile: 
and valve chest will, it is hoped, be in consequence 
small. Another illustration, of the top of the boiler, 
shows the dome, with, in front of it, the A.C.F.1. 
feed-water heater, and at the back, where they com 
actually within the cab, the two safety valves. Non 
of these parts are visible in the general view 0} 
the engine, for the casing, as shown in one of thy 
drawings, is excentric, giving the locomotive a level 
top from end to end. On the right there is, however, 
a small protuberance at one side where the pipes 
pass down to the feed pumps. We may mention here 
that the front of the cab is ‘* veed,” thereby giving 
space for much larger windows than the 3in. vertical 
strips which are so often found in large locomotives. 





Top ViEW OF BOILER 


Those who are familiar with Mr. Gresley’s “ No. 
10,000,’ will recognise the form of front end deter- 
mined by Dr. Dalby at the City and Guilds (Engi- 
neering) College. 

The boiler barrel is standard with the L.N.E.R. 
* Pacific,’ but the fire-box itself is materially larger 
and is a magnificent piece of copper work. It is 
worth recording that whilst Mr. Gresley has never 
used flexible stays, he has never had any stay 
breakages in the large fire-boxes of his ‘ Pacifics.”’ 
The superheater is worth observing. In order to 
secure the large area it is of the “ sine-wave ” type. 

The tender is the same design as that fitted to 
the latest L.N.E. Railway ‘“‘ Pacifics.”’ f 








ANTONIO PACINOTTI. 


SiGNok MussoLini, who, amongst other things, has 
taught his countrymen to honour their great ones, could 
not allow the seventy-fifth anniversary of Antonio 
Pacinotti’s inventions to pass unnoticed. And it is fitting 
that Italy, which has given Volta, Pacinotti, Ferrari, and 
Marconi to the world, should do due honour to the young 
student at Pisa University, who, at the age of seventeen 
developed in his diary the theory of the dynamo, following 
up in 1860 his theoretical studies and reasonings with the 
construction of a working model. It was the express desire 
of Signor Mussolini that the celebrations in commemora- 
tion of this event should be of a great solemnity and of a 
national character to stress the fundamental importance 
of the invention to which are due so many of the achieve- 
ments which Italy has attained in the field of electricity. 

Antonio Pacinotti was born at Pisa and died there. 
It was therefore appropriate that the famous University 
of Pisa, one of the oldest in Europe, should be entrusted 
with the celebrations which were held on May 24th. The 
organising committee had arranged an exhibition of 
Pacinotti relics, including some hitherto unpublished 
manuscripts, in one of the aulas of the University, where 
the guests were received by the Rector Magnificus of the 
University, Professor Carlini. All the universities and 
scientific bodies of Italy sent their representatives, first 
amongst them Marchese Marconi, the President of the 
Royal Academy of Italy. The King of Italy and Signor 
Mussolini were represented by the Minister of Education, 
Hon. Ercole; while the Ministries of Communications, 
War, Marine, Aviation, and the Interior had delegated 
some of their highest officers. 

The Rector Magnificus referred in his opening speech to 
the fundamental work of Pacinotti and presented Marchese 
Marconi with the degree of Doctor of Physics and Mathe- 
matics honoris causa, investing him at the same time with 
the insignia of Commander of the Order of the Cherubim, 
a very unusual honour reserved to men of science, the 
conferring of which has been a privilege of the University 
of Pisa since the Middle Ages. The official commemora- 
tion speech was made by Professor Polvani, of the Uni- 
versity of Milan, the author of an imposing monograph 
on Pacinotti, which has just been published in two 
volumes. This work of Professor Polvani is particularly 
interesting, in that it contains a number of hitherto 
unpublished manuscripts of Pacinotti and reproduces 
pages of his diaries. Later in the afternoon there was a 
conference on the Life of Pacinotti and the development of 
the electrical industry, and the celebrations concluded 
with the placing of a commemorative tablet at the house 
where Pacinotti was born and where he had lived until his 
death. ; 
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L. AND N.E. RAILWAY — THREE - CYLINDER, EIGHT - COUPLED PASSENGER LOCOMOTIVE 


(For description see opposite page.) 



















































» 
i 
| 
1 BI 
Steam from “sa S) yt 
rake — —~,— S| —cicasaeanadbiel 
Ejector _—7 Pe a 
eaeoeemaienle see ag he 3| weees 
} S| ! 
=< ee ee ee. eee eee ee et See ee 4 1 
= | 4 a \ " 4 uae ' 
' x | 6 "dia. 5% Bore \ * ’ 2) \ WT 
> | Bed -. ~ \ i 
Fi ry y 
LD, | \ \ “it 
N} | A 
A” 4 
LL 








Tre Enaineer 





























SECTION THRO. MIDDLE STEAM VALVE ON W.W. 
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A 55-inch Centres Lathe. 


¥ the beginning of last month there was put to work 
{A in the reorganised machine shons of the English Steel 
Corporation, Ltd., at Vickers Works, Sheffield, one of the 
largest and most powerful centre lathes yet built in Great 
Britain. It was designed and constructed by Noble and 
Lund, Ltd., at the Northern Machine Tool Works, Felling- 
on-Tyne, to the owner's special requirements. The new 
machine shops of the English Steel Corporation, Ltd., 
have been rearranged and equipped to deal efficiently with 
large forgings and castings up to 150 tons weight, and the 
special duty of the new lathe is to speed up the machining 
of large hollow forged drums and similar work. The lathe 
was built in record time and its erection was completed 
towards the end of April. On May Ist Prince Charles of 
Sweden, who was then visiting this country, witnessed its 
first run, when, as illustrated in the right-hand centre 
view on page 556, a large hollow forged drum for one of 
the new boilers of Fulham power station was being 
machined. The drum has a length of 45ft. and a diameter 
of 5ft. 6in. and weighs 88 tons. During this particular 
run the lathe, which, we understand, was working well 
within its capacity, was removing about 34 tons of material 
per hour. 

A general view of the lathe, looking from the loose 
headstock end, is reproduced in the top view on page 556, 
and, as may be gathered from this illustration and the 
view taken from above, the design adopted includes 
several new features. For a lathe of such high output it 
was necessary to provide a very robust bed with unusually 
strong driving and loose headstocks and tool saddles, and 
its massive proportions are indicated by the fact that 
the driving or main headstock alone weighs about 
75 tons. The headstock gear is directly coupled 
through a flexible coupling to a variable-speed motor of 
250 B.H.P. capacity, which was built by the British 
Thomson-Houston Company, Ltd., of Rugby. Some 
idea of the sizes of the spindles may be obtained from the 
bearing diameters given in the table of particulars and 
dimensions reproduced below. The steel forgings for the 
gears, shafts, and spindles were made by the English 
Steel Corporation, Ltd., to Noble and Lund’s special 
requirements. 

Principal Dimensions and Particulars. 

55in. 

60ft. 

86ft. Sin 
12ft 

2ft. 6in. 

7ft. 4in. dia 
9ft. Zin. dia. 
Mt. 3in. 


Height of centres .. = 

Length between centres 

Length of bed “ae 

Width of bed over shears 

Depth of bed 

Swing over saddles 

Swing over bed “re 
Diameter of headstock face-plat« 
size of headstock spindle : 

Front bearing .. .. 

Back bearing a 
Diameter of tailstock face-plate 
Size of tailstock spindle : 

Front bearing ‘ 

Back bearing Tr re 
Diameter of tailstock inner spindle 
Feeds : 

Sliding 

Surfacing ; 

Spindle speeds ; - 

Quick traverse to saddles 

Quick traverse to loose headstock i 

\pproximate weight of lathe complete 
with electrical equipment, steadies, 
and chipconveyor .. .. .. .. 

H.P. of main driving motor 

Speed of main driving motor 

H.P. of saddle motors .. K 

Speed of saddle motors - 400/1200 r.p.m. 

H.P.ofloose headstock motor .. .. 5 


36in. long 
30in. long 


27in. dia. by 
20in. dia. by 
7ft. 4in. 


27in. long 
26in. long 


22in. dia. by 
20in. dia. by 
15in,. 


-O2in. to 14-4in., min. 
0-Olin. to 7-4in./min. 
0-6 to 29-8 r.p.m. 
52in. to 156in. /min. 
90in. per minute 


270 tons 
250 
350/1050 r.p.m. 


THE Drivinc HEADSTOCK. 


The two engravings reproduced at the bottom of page 
556 show clearly the form of headstock employed. <A 
total range of spindle speeds of approximately one-half 
to thirty revolutions per minute is given by a combination of 
a four-speed change gear with the speed range of the motor. 
We may mention that the keys in the driving shafts 
are all formed out of the solid forging and that all the 
driving shafts run in roller bearings, with the exception of 
the last motion shaft and the main spindle, which have 
parallel bearings with gun-metal bushes. Great care was 
given to the working out of an efficient and simple system 
of lubrication for all working parts in the main headstock, 
and a system is employed which includes a motor-driven 
oil pump, which delivers the oil drawn from a large supply 
tank, through a filter, to a tank arranged at the top of the 
headstock. From this upper tank there are oil connec- 
tions taken to all bearings and other important points, and 
the oil cascades downwards on to the various gear wheels. 
The oil pump is started by means of push button control 
worked from the main headstock instrument panel—see 
the two views at the bottom of page 556—and the control 
system is so devised that the lathe cannot be started up 
until the oil pump is in operation. A further precaution 
is taken by providing windows in the headstock cover, 
which are illuminated in such a way that the operation of 
the lubrication system may be seen at a glance. 

The main instrument panel is furnished with a tachometer, 
an ammeter, and indicating lights to show whether the oil 
pump is working, also a full range of push button controls. 
The automatic control gear was supplied by the Igranic 
Electric Company, Ltd., of Bedford. As will be gathered 
from our illustrations, the motor control gear and contactor 
mechanism is built into the headstock, and is so arranged 
that it can be swung out on hinges when access is required 
to the back connections. The switch panel is enclosed by 
hinged steel doors and the necessary resistance units are 
mounted in a specially ventilated compartment attached 
to the headstock. We may mention in passing that a two- 
range tachometer is provided, one range for use with high 
and the other with low speeds. The selection of the desired 
range is automatically made by a switch worked from the 
change gear mechanism. 

The face plate, which is bolted direct to the spindle, con- 
sists of a massive steel casting, and carries eight steel grip- 
ping dogs. The face plate is driven by an enclosed double 





>- 


helical ring bolted to the face plate. The driving pinion 
is formed solid with its shaft, which is supported by 
ample bearings on either side. The whole of the gear 
drive is enclosed in a casing, and is lubricated from the 
cascade system previously referred to. 

THe Brp-PLate. 

As our illustrations clearly indicate, the bed of the 
lathe is double, and is designed to carry two front and 
two back tool saddles, and also a roller steady. It is 
made in six sections, each of which is strongly ribbed. 
It has a longitudinal centre joint with staggered trans- 
verse joints, the different sections being rigidly keyed 
and bolted to each other. 


Tar Loose HkApSTOCK. 

The upper and centre engravings on page 556 show the 
design of the loose headstock or tailstock, which is 
supported on a base spreading over the four slideways 
of the bed, thereby giving great stability to the structure. 
The main body is furnished with a short cross adjustment 
for maintaining centre alignment. The tailstock spindle 
is so arranged that when required it can rotate with the 
work, while there is an inner sliding spindle which carries 
the large centre used for centre work. As illustrated, a 
large face plate of cast steel is provided, which is furnished 
with four steel chuck dogs. This is utilised when turning 
hollow forged drums and similar work. A flanged motor 
fixed on the back of the loose headstock gives a quick 
traverse motion along the bed. In view of the fact that 
the loose headstock has, when working on a short forging, 
to be lifted bodily and placed between the two sets of 
back and front tool saddles, it was considered advisable 
to dispense with the collector bar principle for conveying 
current to the auxiliary motor. Current is, therefore, 
obtained from the nearest front saddle by means of suitable 
plugs, and a short length of flexible cab-tire cable. In 
addition to the motor drive for the loose headstock 
motion along the bed, a hand movement for the inner 
spindle is also provided. There are two gear ratios for 
this movement, one for the quick movement of the spindle, 
and the other for a final tightening up of the centre. 


THE Toot SADDLEs. 


The tool saddles are very strongly constructed, and the 
tool rests themselves are made from steel castings. A 
narrow guiding arrangement for each saddle is provided 
along the bed. 

The feed motions to the saddles and tool are 
particularly interesting, as they are driven by a separate 
independent variable-speed motor on each saddle, 
thereby dispensing with the usual long feed shafts 
and tumbler bearings. Suitable indicators on the 
saddles enable the operator to select the rate of feed 
required. All the saddle aprons carry their own variable- 
speed flanged-type motors, and all the necessary gearing 
for feed changes and quick traverses, and each apron 
is fitted with a separate lubrication pump, which delivers 
oil to all bearings and gears. 

The push-button station on each saddle controls both 
the main drive motor and the feed motor, while the 
stop-button stops all motors so that when the headstock 
motor is stopped the feed motors are also shut down. 

When it is desired to move the saddles or tool rests 
with the headstock stationary, a special “‘ test ’’ button 
is provided which enables full use of the saddle motor to 
be obtained so long as this button is depressed, in addition 
to the required saddle motor button. 

Copper collector bars carry the current to the saddle 
motors, and further collector bars are provided to give 
the necessary connections between the saddles and the 
headstock contactor gear. The collector bars are 
neatly placed on the front and rear sides of the bed, 
and they are well protected by strong sheet steel 
covers over the full length. By this feature all 
trailing cables have been eliminated, with the exception 
of the tailstock cable. The control gear for the saddle 
motors is neatly housed in a ventilated box on each 
saddle, the lid of which forms a platform for the operator 
to stand upon to get at the tools. 

The front tool rests are arranged to swivel for bevel cut- 
ting, and have a self-acting feed motion ; a quick traverse 
is also provided on the slides. As may be seen from the 
engravings. the top tool rests are designed to take three 
tools, so that advantage of multiple tooling can be taken. 


rests 


ROLLER STEADIES. 

The centre view, on page 556, of the machining of a 
drum, shows a@ special roller steady in use. It consists 
of a base supported on all the four ways of the bed, which 
carries two cast steel pedestals for the rollers. The 
pedestals are so designed that they can be adjusted for 
varying diameters of work by means of screws. The 
rollers themselves are made from special steel, and are 
carried in roller bearings. 


THE REMOVAL OF CUTTINGS. 


The difficulty of getting rid of the cuttings from a 
lathe of this size, which produces up to about 3 or 4 tons 
of cuttings per hour, has been successfully solved by the 
installation of a motor-driven scrap conveyor. This is 
fixed in the foundations under the centre of the lathe, 
and it carries the scrap to the end of the bed, where it is 
dropped into a skip served by the shop crane. In this 
way the waste material is quickly and efficiently removed. 


THe New Macutne Snops. 

The lathe we have described is one of the principal 
items in the scheme carried through for reducing the 
costs of production at Vickers Works. As part of the 
scheme, the shops have been entirely rearranged, outlying 
shops having been closed down, and the work concentrated 
in a central machining section, which has been extended 
and modified to suit anticipated requirements. As a 
result of this centralisation, the cost of transport of 
materials has, we are informed, been considerably reduced. 





Besides the lathe we have described, a number of other 
new machine tools have been installed, including centre 
lathes up to 92ft. long by 5ft. swing, double-ended boring 
machines for work up to 24in. diameter by 75ft. in length, 
puncher slotting machines up to 4ft. stroke, &c. The 
complete plant, which now contains nearly a mile of bays, 
and houses machines for economically tooling the product 
of the various steel-making departments, forms an excep 
tional example of an up-to-date heavy machine shop. 








British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 


LINSEED OIL PUTTY. 

No. 544—1934. In addition to providing requirements 
relating to putty for use in wooden frames, the Com 
mittee responsible for the preparation of this specification 
has taken into account the need for a suitable putty for use 
in metal frames. Hence two types to cover these purposes 
are specified. As regards the latter, gold size has been 
introduced as a medium in the composition of this putty. 
The principal features covered by the specification are 
composition, quality of ingredients, skins, and coarse 
particles, water content, keeping qualities, and method 
of sampling. A short specification for whiting appro 
priate to the material covered by the specification is given 
in an appendix. Other appendices deal with standard 
methods of test for skins and coarse particles, and water 
determination. 


SYNTHETIC RESIN [INSULATING SHEETS. 

No. 547-1934. A specification for insulating boards 
and tubes made from paper or paper pulp treated with 
synthetic resin and bonded together under the influence 
of heat and pressure was issued in 1929 as British Standard 
Specification No. 316. That specification was limited to 
Grade II material, which is suitable for use on oil-immersed 
apparatus and on low-voltage apparatus working in air in 
dry situations. For certain purposes, however, such as 
the insulation of apparatus working in humid atmospheres, 
and for the production of components by machining opera 
tions, a different grade of the same class of material is 
required, and this (higher) grade is covered by the present 
specification for Grade [ synthetic-resin bonded paper 
sheets for electrical purposes. Grade [ material is dis 
tinguished from Grade II material by low water absorption, 
high resistivity, low dielectric loss, and good machining 
properties. It is known commercially under such trade 
names as pascolin, tufuol, bakelite, &e«., and is used 
extensively for the insulation of telephone switch 
boards, armature wedges, terminal strips, armature tooth 
supports, &c. The specification is based on technical data 
obtained by the Electrical Research Association, and gives 
limits for the electrical and mechanical properties and 
describes the methods of test. A useful appendix gives an 
abridged schedule of tests recommended for application 
to material intended for certain,specific uses. 


HIGH-TENSILE STRUCTURAL STEEL 

No. 548-1934. This specification, No. 548, provides 
for a material with a range of 37-43 tons per square inch, 
and has been prepared in view of the increasing tendency 
in recent years to adopt higher working stresses in steel 
structures and a consequent development of structural 
steel having a tensile strength higher than that pro- 
vided in B.S.S. No. 15. In order to give adequate assur 
ance to the designer in employing higher stresses and to 
ensure safety in service, a guaranteed minimum yield point 
has been specified in addition to the usual mechanical 
properties. 

The carbon content specified is alone insufficient to 
give the prescribed tensile strength, which depends in part 
upon certain unspecified alloying elements. The alloying 
elements, however, have not been specified, as it is felt 
that the manufacturer should be given full freedom in 
the selection of the alloy elements which he considers 
appropriate. In addition to carbon, limits have also been 
included for sulphur, phosphorus and copper, the inclu 
sion of the latter being at the option of the purchaser. 

Rivet steel with a lower carbon content and having a 
tensile strength of 30 to 35 tons per square inch is covered 
by the specitication. 

To preclude confusion with “ mild structural steel,” 
this specification provides for the distinctive marking of 
high-tensile structural steel, and it is felt that this require 
ment should in the interests of all concerned be most 
strictly observed. 

CHEMICAL LEAD. 

No. 334—1934. This is a revision of a specification 
which was first issued in 1928. The use of lead to which 
alloying elements have been added has increased rapidly. 
The seope of the specification has therefore been extended 
to provide for two types of lead—Type A and Type B. 
Type A lead corresponds to the quality of lead covered by 
the original specification, and Type B provides for lead 
to which alloying elements have been added. Additional 
requirements have also been included specifying the method 
in which the samples for analysis should be taken. All the 
tests have been carefully reviewed and a number of details 
have been modified so as to remove certain ambiguities 
and to make the methods of carrying out the tests clearer 
with a view of securing greater uniformity in results. 








THe Lonpon Tron anp Steet Excuance.—Dr. E. L. 
Burgin, LL.D., Parliamentary Secretary to the Board of Trade, 
has accepted an invitation to attend a luncheon arranged by 
the London Iron and Steel Exchange, and will speak on ‘‘ The 
Part to be Played by Iron and Steel in Trade Recovery.” The 
luncheon will be held at the Hotel Victoria, Northumberland- 
avenue, London, W.C.2, on June 12th. Sir William Firth, 
chairman of the Management Committee of the Exchange, will 
preside. 
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Railway and Road Matters. 


Iv is announced that it will probably be eighteen 
months or two years before the railway line from Glencoe 
to Vryheid, Natal, is electrified. 

THE President of the Institute of Transport for 1934-35 
will be Mr. Sidney KE. Garcke, the chairman of Tillings 
and British Automobile Traction, Ltd. Mr. Garcke 
takes office on October Ist next. 


[In consequence of the substitution of trollybuses for 
tramways by the London Passenger Transport Board, 
the latter body will require an increased supply of elec- 
tricity. At a meeting on May 23rd, the London and Home 
Counties Joint Electricity Authority approved the terms 
of a new agreement for the supply of electricity to the 
Transport Board, 

THe second of the meetings between the railway 
general managers and representatives of the railway 
unions, anticipated herein on May 11th, took place on 
the 24th ultimo, At the first meeting the men presented 
their case, and at the conference on May 24th these pro- 
posals were discussed. ‘No agreement was arrived at, 
but both sides are to consider the conditions, and there is 
to be a further meeting. 


One of the first Continental cities to adopt street 
traffic signals was Berlin, and they, therefore, like the 
original signals in this country, were of the time-interval 
type, which makes no provision for the flow of cross 
traffic being irregular. The signals have, therefore, been 
dispensed with at some of the street crossings in Berlin, 
whilst, in others, they are being operated by a policeman 
according to the requirements of the traffic. 


A nEW Post Office sorting van has been built by the 
L.M.8. Railway (Northern Counties Committee) and is 
now in service between Belfast and Coleraine. The sort- 
ing sete are ranged along one side of the van, and comprise 
three letter sets of forty-eight boxes each, one newspaper 
set of forty-three boxes with zinc-lined well in front and 
provision underneath for direct sorting. The registered 
letter desk has thirty boxes, is partitioned off from the 
main desk, and has a roller shutter, so that it may be 
locked up when not required. 


THE division of long block sections, by the provision 
of intermediate signal-boxes, as is being done on the 
Great Western to facilitate the heavy summer traffic 
to and from the West of England—see the note in our 
“Seven-Day Journal” of April 27th—is treating 
that difficulty in a different way from that followed by 
the L.M.S. and L.N.E. companies. Those companies 
put in what is known as an advanced section, wherein, 
at some intermediate point, is a stop signal and a distant, 
which are controlled by track circuit and work auto- 
matically. The track circuit extends from the interme- 
diate signals up to the next box, and the signal-box 
in the rear has track circuit up to the signals. 


FouR years ago an experimental light alloy tramear 
was constructed in Italy by the Officine Ferrovie 
Meridionali for test on the Naples system, says the Hlec- 
trical Review. This experimental car was of the Peter 
Witt type, and was almost entirely constructed of alumi- 
nium alloy. The use of light alloys has made possible a 
reduction of about 3 tons in the unladen weight of the car, 
or about 20 per cent., compared with the normal steel 
construction. After four years of regular service the car 
was examined at the Pansilipe depét of Naples, and this 
inspection failed to reveal any signs of incipient corrosion 
or fatigue. In particular the draw gear for a trailer, 
which is of wrought duralumin, showed no appreciable 
signs of wear. There was, however, a certain amount of 
wear of the step edging at the central entrance. 


CONSIDERING the large proportion of single tracks to 
the total amount of railway on most of the systems on 
the Continent, it is remarkable how rarely there are 
head-on collisions on single lines. That fact appears 
stranger still when it is remembered that, in contrast 
to the single lines in this country, they do not use an 
electrically controlled token method, but rely wholly 
on the block system, combined with the interlocking of 
the signals with the block instruments and the control 
of the instruments by treadles actuated by the passage 
of trains. We are led to pay this testimony to the general 
safety of single lines on the Continent by the record 
having been marred by a serious collision near Barcelona 
on May 2lst. A down train was in possession of the 
section when an up train started irregularly, and the two 
met in head-on collision. Eight passengers, the drivers 
and firemen of both trains, and one of the guards were 
killed. 

FoRTY-FIVE years ago three important railway connec- 
tions were opened, On June Ist, 1889, the curve between 
the Liverpool and Manchester main line of the Lancashire 
and Yorkshire at Dobbs Brow, and the Hindley and 
Blackrod branch at Dicconson-lane, was opened, which 
allowed the express morning and evening residential 
trains between Manchester and Blackpool to avoid Bolton. 
On the same day the Caledonian Railway opened an 
extension, from its then terminus at Greenock, to Gourock, 
3 miles farther down the river Clyde than the Prince’s 
Pier, Greenock, of the Glasgow and South-Western 
Railway. The latter company thus lost the advantage 
it had hitherto enjoyed of a more favourably situated and 
better equipped pier and station than what the Caledonian 
had had in Greenock, and a period of severe competition 
in steamer and railway services was entered upon, which 
lasted until the two companies and the North British 
agreed, in 1908,'to pool their Clyde traffic receipts. On 
the 3rd of the same month, the East Putney and Wimble- 
don branch of the London and South-Western Railway 
was joined to the Metropolitan District Railway at 
Putney Bridge by the railway bridge over the Thames 
on the east side of Putney Bridge, which allowed the 
trains of the latter company to run to and from Wimble- 
don, Because only the trains of the District Railway run 
over the railway bridge, it is generally assumed that that 
structure belongs to what is now the London Passenger 
Transport Board. That is not so; the bridge was built 
by the London and South-Western and so belongs to the 
Southern Railway. 





Notes and Memoranda. 





A SURFACE condenser with 113,000 square feet of cooling 
surface is being made in America by the Westinghouse 
Company. 

A winp velocity of 231 miles per hour has been recorded 
at the meteorological station on Mount Washington, 
New Hampshire. The professor in charge says that he 
believes velocities as high as 500 miles per hour occur in 
tornadoes. 

Tse Goodyear Tire Company, of America, has recently 
installed in its power-house a 7500-kW turbo-generator, 
which takes steam at a pressure of 800lb. per square 
inch, and a temperature of 745 deg. Fah., and exhausts 
into existing plant at a pressure of 200 Ib. per square inch. 


SoutHerRN Rhodesia has enormous coalfields, and the 
only producing colliery recently issued a statement that 
if its present output was doubléd the coal resources would 
suffice for 2000 years. Despite the almost limitless deposits 
of coal, the importation of foreign fuel has, according to 
Mr. Metelrkamp, the Municipal Engineer of Salisbury, 
increased 100 per cent. in one year, and owing to the 
demand for fuel timber in Rhodesia, 74 square miles of 
country were being denuded of timber each year. 


For welding sheet aluminium less than 0-048in. in 
thickness, the edges to be welded should, according to Mr. 
A. J. T. Eyles, in Industrial Gases, be flanged at right 
angles, the flange being about the same height as the 
thickness of the sheet or just a little higher. No welding 
rod is then used, since the flanges fuse down and provide 
the requisite filling metal. Bevelling the edges of alumi- 
nium sheet is not necessary under a thickness of }in. 
When the metal is above fin. in thickness, the edges should 
be bevelled. The angle of bevel should be about 45, deg. 
on each edge. 


THE importance of the careful preparation of the surfaces 
of electrical conductors which are bolted together is men- 
tioned by Mr. E. G. Bern in an articie in the Electrical 
World. To illustrate this condition a case is cited where a 
joint had to be opened after three months’ service because 
of overheating. Here the contact surfaces revealed 
distinct finger marks, which had started the oxidation that 
resulted in cumulative heating, oxidation, and trouble. 
Another case is given where resistance measurements 
were taken before and after exposing a bright copper 
surface for two hours to the atmosphere at 90 deg. Cent., 
and the result indicated an increase up to sixty times the 
original resistance. 


AN apparatus is described by Mr. W. G. Hazard in the 
pm 4 of the Franklin Institute for recording general 
atmospheric dust. The dust concentrations measured 
are far below smoke concentrations. The method is to 
impinge dust on a slowly moving strip of transparent 
film, and to measure the deposit by a comparison of two 
beams of light, one passing through the dusty film, the 
other through clean film. The decrease in transmitted 
light due to the dust is balanced automatically by a motor- 
driven optical wedge in the unobstructed beam. The 
position of this wedge is recorded on a chart. Dusty air 
is sampled continuously for long periods, and rapid fluctua- 
tions of a few minutes in length are registered. 


A NEW design of conveying belt has been introduced 
by Canadian Hoists and Conveyors, Ltd., Montreal, 
the outstanding feature being the edges on which rubber 
curbs are vulcanised, thus doing away with the troughing 
formerly necessary to permit a conveyor belt to carry 
its load. Breaks in the belt fabric are reduced through 
the absence of transverse bending in troughing, while 
the tendency of the belt to climb sideways off inclined 
idlers is also eliminated. The ‘‘ Curbelt ’’ carries a larger 
load than a troughed belt of equal width, and the loading 
problem is correspondingly simplified. Tests have 
shown that the curb is so securely vulcanised to the belt 
that it cannot be pulled off without pulling the belt apart, 
while its life is as long as that of the belt itself. 


REFERRING to a recent note, Bakelite Ltd. sends us the 
following instruction for embedding microscope specimens 
in Bakelite cement :—Make a slip with crushed fluorspar 
which has been passed through a 60-mesh sieve and Bake- 
lite liquid cement N.P.A. Transfer this into a tap funnel. 
Place the specimen to be ground in a mould and transfer 
to @ vacuum desiccator. Pass the stem of the tap funnel 
through a rubber stopper in the top of the desiccator and 
then evacuate the desiccator. Run the slip of Bakelite 
cement with fluorspar in suspension on to the specimen, 
taking care that bubbles are avoided. When the specimen 
is adequately covered admit air to the desiccator. Now 
heat the specimen and the cement slip in the mould in a 
steam oven, the temperature of which should not be higher 
than 100 deg. Cent. for a period of eighteen hours. If a 
higher temperature than 100 deg. Cent. be reached 
bubbles will form in the mass. The eighteen-hour period 
should not be exceeded, otherwise the resinous mass may 
become somewhat brittle. The hardened resinous mass 
will grind down uniformly and keep level with the ground 
surface of the specimen. “ 

ACCORDING to a note in the /ndustrial Bulletin of Arthur 
D. Little, Inc., an American chemical company recently 
introduced a series of liquid thermoplastic cements, 
based on pyroxylin, plasticizers, and resins, which appears 
to be unique. The liquid solution of the cement proper 
is applied to the surfaces to be joined, by dip, spray, 
brush, or roller coating methods. This must be allowed 
to air-dry for twenty minutes or thereabouts, or can be 
oven-dried in a quarter of this time, to get rid of the 
solvent. If desired,.the coated surfaces can then be 
joined immediately, but the adhesive properties will be 
retained for an indefinite period. To unite them the coated 
surfaces are brought into intimate contact by means of 
a roller, press, or die. Heat is applied at 250 deg. Fah. 
or higher, depending upon the conductivity of the material, 
until the cement softens and the joint is made. On cooling, 
the cement sets quickly, and a strong bond results. It 
is water-resistant, and has long life. This thermoplastic 
cement product promises to be a valuable adhesive for 
sheet materials of many kinds, imcluding metal foils, 
transparent wrappings, leather, fabrics, glass, Bakelite, 
and linoleum. 





Miscellanea. 


A COMPANY for the manufacture of explosives has been 
formed in Morocco. 

THe output of molybdenum from Mexico increased 
last year by about seven times. 

THE exports of graphite from Madagascar increased 
from 2150 tons in 1932 to 6800 tons in 1933. 

A NEW grease works is to be organised by K. Fraser 
and Sons in the old rope works at Hebburn-on-Tyne. 


ANOTHER titanium pigment plant is to be put up im 
America, at Savreville, New Jersey, at a cost of 3,000,000 
dollars. 

THE deepest draught vessel to leave the port of Bombay 
last year was the Dollar liner ‘‘ President Pierce,”’ 14,123 
gross tons, drawing 33ft. 


A CONSIDERABLE amount of railway stock is to be 
ordered in England in view of the pending completion of 
the Canton-Hankow Railway in China. 


THE low temperature carbonisation plant at Askern, 
near Doncaster, is to be extended by the addition of 
seventy-two retorts. It will then comprise 288 retorts. 


THe new air port at Doncaster, which was officially 
opened by the Earl of Lonsdale on May 26th, covers an 
area of 120 acres, but will ultimately be extended to 
416 acres. 

Ir is stated in Indian Engineering that the Cauvery- 
Mettur hydro-electric scheme, which has been mentioned 
several times in our columns, will be completed in all 
respects during May. 

RosE-CuTTINGs are being prepared for long-distance 
transmission in America by spraying them with hot 
paraffin wax. The cuttings are then packed mechanically 
in air-tight containers. 

THE new benzole-producing plant of the Leeds Corpora 
tion has been formally opened. It was built at a cost of 
over £6000, and is expected to produce about a quarter 
of a million gallons of benzole a year. 

A RECENT return shows that during last year 21,231 
metric tons of electrical machinery and apparatus valued at 
£1,935,900 were imported into Soviet Russia, as compared 
with 47,471 tons valued at £6,515,200 in 1932. 

AN ingenious method was used by an American repair 
gang for repairing a leak in a water main, the shut-off 
valve of which was not handy. They dug down to the 
leak and packed ice around the pipe, then poured in salt 
and froze the water. The leak was then repaired. 

THE benzole recovery plant at the Etruria Works of the 
Stoke-on-Trent City Gas Department was formally 
inaugurated on May Ist. The plant has a capacity for 
treating 8 million cubic feet of gas daily, and yielding more 
than 200,000 gallons of refined benzole per annum. 


Ir is estimated that 20 million units of surplus electric 
energy will be generated in Northern Wisconsin and Upper 
Michigan during this year as a consequence of the heavy 
snowfalls of the winter. The Milwaukee Electric Company 
will give its customers the benefit of this surplus free of 
charge. 

An American strike :—-The General Candy Company, 
Milwaukee, Wis., employs one heating engineer. He went 
on strike on March 28th demanding shorter hours. It was 
a one-man demonstration, but the International Union of 
Operating Engineers regarded it as a full-fledged strike, 
and negotiated his difficulties. 

Contracts for electrical plant, stated to total some 
£375,000, will shortly be placed for the extension of the 
Western Australian electricity supply system. Mr. W. H. 
Taylor, general manager and chief engineer of the elec- 
tricity supply system, is at present in London, engaged in 
the preliminaries of the extension scheme. 

ARRANGEMENTS have now been completed by the 
National Smoke Abatement Society for the holding of a 
special summer conference in London on Friday, June 
8th, to consider the question of smokeless fuels for open 
grates. Those interested should communicate with Mr. 
Arnold Marsh, 23, King-street, Manchester, 2. 

ACCORDING to the seventh annual report of Eldorado 
Gold Mines, Ltd., the company treated last year 58 tons 
of pitchblende from its Great Bear Lake properties, and 
produced therefrom at the Port Hope (Ontario) refinery 
3021 milligrammes of radium in the finished form of 98 per 
cent. average concentration. In addition, there were 
produced 34,940 Ib. of uranium salts and approximately 
22,750 oz. of silver. At the end of the year there was in 
process of recovery an additional 1500 milligrammes of 
radium. The radium refinery at Port Hope was designed 
for a capacity of 3 to 4 tons of pitchblende weekly, and it 
is likely to be working at full capacity at no distant date. 

A RECENT report issued by Marconi’s Wireless Tele- 
graph Company statés that closely following the successful 
inauguration of the new broadcasting station at Cape Town, 
the African Broadcasting Company has decided to install 
two more high-power broadcasting stations at Grahams- 
town and Pietermaritzburg. The new transmitters will 
serve areas of South Africa now inadequately provided 
for by the existing stations, and will thus give further 
stimulus to broadcasting in the peninsula. Their design 
will correspond in all respects with that of the Cape Town 
installation, and both transmitters will have a power of 
10 kilowatts in the aerial. The working wave lengths of 
the stations will probably be between 480 m. and 530 m. 
Series modulation, which is being used with success in all 
the new broadcasting stations designed by the Marconi 
Company, will be incorporated in the design, and the 
transmitted wave length will be stabilised by a constant 
frequency valve device. By an ingenious thermostatic 
device any expansion or contraction of the valve oscillator 
tuning inductance will be compensated, thus ensuring 
that the constancy of the carrier wave will be kept within 
fine limits. The high-tension supply for the transmitting 
valves will be obtained by direct rectification of the three- 
phase power supply by means of a water-cooled thermionic 
valve. At both stations the “ T ” aerials will be suspended 
between two 100 m. insulated lattice steel masts. 
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THE FUTURE OF THE GAS INDUSTRY. 


THE publicity accorded during the last year or 
two to oil and eleetricity has, to some extent, had 
the unfortunate effect of masking the equally 
valuable work done by the gas industry. Recent 
electrical developments have, in the words of 
farl Fitzwilliam, swept the nation and even the 
Government off their feet. Electricity is hailed as 
the coming medium of heat, light, and power ; 
oil, whilst subject to adverse legislation on account 
of being an imported article, is nevertheless—and 
quite rightly—to be encouraged in this country 
by a new survey of our possible natural oil resources 
and by the installation of a great factory at Billing- 
ham to manufacture oil from coal. In view of the 
interest taken in these developments it is hardly 
surprising that one hears from time to time 
expressions of opinion that the gas industry has 
served its purpose, has attained its limit of useful- 
ness, and is beginning to decline. It is well that 
as a corrective to these mistaken beliefs we have 
the recent paper contributed to the Institution of 
Mechanical Engineers by Mr. F. M. Birks and the 
presidential address of Earl Fitzwilliam to the 
Society of British Gas Industries. The gas industry 
has a record of honourable progress extending 
hack to the year 1792, when Murdoch began his 
practical gas-making experiments, which culmi- 
nated in the formation of the Gas Light and Coke 
Company, the oldest and largest gas company in 
the world, in the year 1812. Mr. Birks’s paper 
showed clearly that the gas industry, so far from 
stagnating, has continually built on the experience 
of the past until the manufacture of gas has 
become an operation calling for the highest engi- 
neering knowledge to design the necessary plant, 
and demanding a high degree of technical skill to 
control the operation, together with the collabora- 
tion of chemists and physicists of renown to devise 
new methods and new appliances. This industry 
to-day employs some £200,000,000 of capital, 
directly uses some 20 million tons of coal per 
annum, and directly employs 115,000 men. That 
there is no sign of stagnation may be deduced from 
the further fact that of late years the amount of 
gas sold has continued to increase, but the amount 
of coal consumed has substantially decreased, a 





circumstance due entirely to the enhanced effi- | visualise that the modern crave for labour-saving 


ciency of gas making. 

Since, therefore, the gas industry is likely toremain 
a force in the land, along what lines may it be 
expected to develop ? Prophecy is always danger- 
ous, and never more so than in the industrial field, 
where a new discovery may divert the whole 
course of human endeavour. Taking present indi- 
cations only into account, therefore, it is probable 
that centralisation will be a feature of future gas 
practice. The centralisation of electricity pro- 
duction, of iron and steel manufacture, and of 
chemicals are all phases of this tendency of modern 
industrial practice. The gas industry, however, 
will probably not carry the principle to excess. 
The diverse interests of different districts, the 
needs of the local population and industries, and, 
above all, the cost of transmitting gas over long 
distances will render it more economical to retain 
a large measure of decentralisation of manufacture. 
The thickly populated districts, such as London, 
are specially adapted for centralisation of manu- 
facture, and the results are economical, as Mr. 
Birks’s paper shows. Only in such districts can 
the gas industry take advantage of the economies 
of bulk carbonisation. It would not be surprising 
if the future years saw still further concentration 
of London’s gas supply. Clearly, however, this 
policy, extended over the whole country, must 
depend on the density of the population. It is 
difficult, in view of improving travel facilities, to 
be sure that the bulk of the people and factories 
will continue to be concentrated in towns as they 
are now. If the population becomes more 
scattered, a nation-wide gas grid may be practical 
politics. If, however, there is doubt about the 
extent to which centralisation of production will be 
adopted, there is less doubt about the centralisa- 
tion—perhaps unification would be the better 
word—of sales and of research. The future will 
see the National Gas Council increasing its powers, 
and it will see sales propaganda and policy directed 
from a central authority which will therefore be 
able to afford to employ the best brains in the 
country. Each district must clearly have its own 
sales force, but centralised direction must lead to 
increased efficiency. The centralisation of research 
has proved so valuable in many industries that the 
establishment of a Research Association for the 
whole gas industry may be anticipated. That 
does not mean that individual firms would abandon 
private research into their own problems, but there 
are problems of magnitude that affect the industry 
as a whole and that can best be dealt with by a 
research staff—engineers and scientific men com- 
bined—who are not in such close contact with the 
daily problems of gas manufacture as to become 
static in their ideas, and disposed to regard with 
suspicion whatever is at variance with their current 
practice. If it were not that a few gas companies 
are sufficiently large to maintain highly efficient 
research staffs of their own, this organisation would 
already have come into being. As it is, each gas 
company now willingly shares with its colleagues 
any discovery it may make or new idea that it 
may produce. In any centralisation—perhaps in 
the distant future—coke ovens situated at 
collieries will participate. Blast-furnace coke will 
be made at the steel works, and the collieries will 
compete with—or will assist—the gas industry in 
the domestic coke market. Improved plant will 
certainly be adopted ; efficient as they are, some 
of the methods in use to-day do not suggest that 
they are the last word in scientific practice. Costs 
will therefore be further reduced. Service to the 
consumers will be developed upon far more inten- 
sive lines; to-day a customer is not kept by 
supplying a good article only ; the manufacturer 
must see that that article continues to do its reason- 
able duty. Gas appliances are becoming increas- 
ingly efficient—a fact which very largely explains 
why the output of gas has not risen more rapidly 
over the last few years ; more appliances are con- 
suming less gas per appliance. This tendency will 
increase still further. The methods of charging for 
gas, imposed on the gas companies from without, 
are old-fashioned and the companies do not enjoy 
the freedom which the electrical industry is allowed 
in this respect. Parliament cannot long delay an 
Act to remedy this obvious injustice. The raw 
material—coal—will be improved by scientific 
blending and by better cleaning. Coke, so long 
neglected by the gas industry, is coming into its 
own. To-day the provision of special coke- 
burning open grates and closed stoves is proceeding 
apace, and will be accelerated. The day may well 
come when gas coke and coke oven nuts will replace 
the whole of the raw coal burnt in domestic 
hearths. But in the distant future we may 





devices and the obvious disinclination to do 
domestic work will result in the consumer demand- 
ing that all fuel shall be “on tap”; solid fuel 
will then disappear and gas and electricity will 
take its place. Clearly there is a field for both. 
The use of gas as a substitute for petrol in internal 
combustion engines is interesting many; the gas 
industry may find a wide field here—the future 
alone will show. 

Consideration, therefore, shows that the gas 
industry is at the moment very much alive. It is 
one of our staple industries and is likely to remain 
so and to grow to much larger dimensions. If 
future generations demand that all fuel shall be 
available by tap or switch, the gas industry will 
have to gasify its coal completely and must either 
distribute only lower-grade gas or discover ways 
of enriching that gas. We have said that there is 
a field for gas and for electricity. It is not a matter 
for national congratulation that these two smoke- 
less sources of power, heat, and light should be 
struggling for the mastery. There are many ways 
in which the two industries could collaborate. We 
trust that before long arrangements between them 
such as already exist in America and have been 
made between competitors in other industries, will 
be effected, and that thereby the purchaser may 
be supplied with that source of energy or light 
which is the best or most economical for his 
requirements. 


Circuit Breakers. 


PRo.iric as British contributions to the advance- 
ment of electrical engineering have been, new ideas 
emanating from abroad have not always been. 
received with open arms by British engineers. As 
a well-known power station man recently reminded 
us, when the Peebles-La Cour converter was intro- 
duced, attempts were made to show that it had 
littletorecommend it, yet when the patents expired 
several of the largest electrical firms took up its 
manufacture. Similarly, when metal-case rectifiers 
began to make headway on the Continent, argu- 
ments were advanced to show that they offered 
no important advantages over rotary converters, 
except perhaps at the higher D.C. voltages 
That a demand for that class of apparatus 
was inevitable was, however, duly recognised, 
and firms that had the good sense to realise that 
it was futile to try to stop the march of progress 
turned their attentions to the development of 
large rectifiers. More recently there has been 
opposition to the use of circuit breakers that operate 
without oil or with relatively very small quantities 
of oil, but again there are signs that British manu- 
facturers are beginning to realise that such breakers 
are likely to be called for, and that it is inexpedient 
to ignore modern Continental practice. Captain 
J. M. Donaldson, the chief engineer of the North 
Metropolitan Electric Supply Company, can claim 
the distinction of being the first engineer in this 
country to install modern British-made water 
circuit breakers, but it is not improbable that before 
very long others will follow his example. 

As far as can be gathered at the moment, the 
general opinion among British switchgear designers 
is that on the whole modern oil circuit breakers are 
preferable to other breakers. On the other hand. 
Continental! firms, such as Siemens-Schuckert and 
the A.E.G., claim substantial advantages for new 
apparatus, as exemplified by an article on “‘ The 
Outdoor Expansion Circuit Breaker,” by F. Kessel- 
ring, appearing in a recent issue of the Siemens 
Review. The large quantities of oil required for 
200-kV outdoor breakers is shown to be a decided 
disadvantage, both as regards cost and treatment, 
and the equipment necessary for erection and dis- 
mantling the breakers, which may be anything 
from 25ft. to 20ft. high, and may weigh as much 
as 30 tons per pole. The large quantity of oi! is 
necessary, not merely because it is essential for 
extinguishing the arc, but also for insulating pur- 
poses, and although it is admitted that it has 
recently been possible to reduce the quantity for 
200-kV breakers by one half or even three-quarters. 
it is explained that this means that the oil is sub- 
jected continuously to considerably higher dielec- 
tric stresses, and that operating experiences with 
200-kV breakers with such small quantities of oil 
are not yet available. These considerations have 
led Continental firms to develop circuit breakers 
in which the liquid is used virtually only for 
extinguishing the arc, while the insulation of the 
live parts to earth and from each other is provided 
by a combination of solid insulation and air. 
With the constructional details of these Con- 
tinental breakers we need not deal here, as some 
of them were described in our issue of March 24th. 
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1933. The important point to be emphasised is 
that the quantity of oil used is said to amount in 
the case of a 200-kV breaker to only 0-5 per cent. 
of that required by an orthodox oil circuit breaker. 
To be sure of reliable extinction of the arc under 
all conditions, it was necessary to conduct exhaus- 
tive investigations on the phenomena of arc inter- 
ruption, and of the many arrangements tested by 
Siemens-Schuckert. the multiple-stage flexible 
expansion chamber, proposed by W. Kaufmann, 
proved most satisfactory. With this device the 
duration of the arc is very short, which results in a 
material reduction of the energy liberated in the 
breaker. While the arc duration in a 100-kV oil 
breaker is specified at 10-20 half waves (values 
which British designers will probably assert 
do not represent modern practice), that of 
the expansion breaker developed by Siemens- 
Schuckert is only 1 to 2 half waves, and since 
the length of the arc and the arc voltage are only 
one-tenth of those of the orthodox circuit breaker, 
it follows that the rupturing energy of the 
multiple-stage flexible expansion chamber is 
only about one-hundredth part of that of the 
ordinary oil equipments. This means, Mr. Kessel- 
ring explains, that the whole of the phenomena 
attending the rupture of the are are of a much 
lighter nature, and that the gas generated is only 
about 1 per cent. of that usually produced. The 
same applies to the formation of the carbonaceous 
products, burning of the contacts, and the mecha- 
nical stresses arising from the pressure of the gases. 
Notwithstanding the small quantity of oil, it is 
said to have been found that in general the soot 
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formation is relatively scarcely any greater than 
that in an oil breaker. In consequence of the low 
rupturing energy, it is now possible to rupture 
1 to 2 million kVA in a cylinder 8in. in diameter 
and 13}in. high. Withdrawal of the expansion 
chamber is a very simple matter, for by means of 
a winch weighing less than 65 Ib., in the case of a 
100-kV breaker, the fixed contact with the expan- 
sion chamber and the whole of the mechanism 
is removed from the interior of the insulator. 
Inspection is thus made possible in a short space 
of time without having to dismantle the breaker or 
to remove the liquid. 

It is not difficult to find, however, among the 
writings of British switchgear designers, views 
contrary to those expressed in Mr. Kesselring’s 
article. Dealing with the subject in general in 
B.T.H. Activities of May-June, 1932, Mr. H. 
Trencham contends that the oneargument that may 
be raised against a definite recommendation to con- 
tinue the use of oil circuit breakers with improved 
arc extinguishing devices and built into metal- 
enclosed equipments is fire risk, which is not 
considered at all serious. The past record of the 
oil circuit breaker as built in this country is not 
considered to be a bad one, and modern improve- 
ments have reduced the quantity of oil required. 
Nor does Mr. Trencham believe that the new Con- 
tinental equipments can show advantages as 
regards cost or the space occupied. Similar con- 
troversies have, however, raged before, and it will 
be interesting to see, now that at least one British 
firm has shown willingness to meet new require- 
ments, what will happen in the future. 








Temperature and Latent Energy 
in Flame Gases. 


By Professor 


[’ is generally assumed that the temperatures 
reached as a result of the combustion of gases are 
equal to those calculated in the usual way from the 
heat of combustion of the fuel and the specific heats 
of the products of combustion, making allowance, of 
course, for any heat loss by radiation which may occur 
during the process of combustion. It is the object 
of this paper to show that these temperatures are 
never reached ; indeed, that in the process of com- 
bustion at atmospheric pressure, as in most furnaces, 
the temperatures may, and generally do, fall short 
of the calculated temperatures by many hundreds 
of degrees Centigrade. 

It is not outside the bounds of possibility that 


Fic. 1—‘‘ AFTER -GLOow’”’ 


something of the nature of a “‘ dope” may be dis- 
covered which will enable the flame gases to develop 
higher temperatures, but experiments have made it 
clear that by increasing the pressure at which com- 
bustion takes place, higher temperatures are 
developed. 


W. 





IN CARBON MONOXIDE 


T. DAVID. 

The temperatures given in this paper have been 
measured by means of platinum thermometry during 
the fairly long period of constant pressure burning 
(the * pre-pressure period’’) which occurs after 
the ignition of inflammable gaseous mixtures con- 
tained in a large explosion vessel. This method of 
determining flame temperatures has two distinct 
advantages, viz.: 

(i) The composition of the mixture is accurately 
known, and arrangements can be made for perfect 
mixing before combustion ; and 

(ii) The flame temperature measurements can 
be postponed until chemical equilibrium or apparent 
equilibrium has been reached by the burning gases. 


MIXTURES 


Before giving the results of experiments made 
in this manner, it is proposed to describe and discuss 
briefly measurements of the luminous radiation 
emitted by inflamed gases, and also temperature 
measurements made by various observers in open 
flames by the sodium line reversal method. These 
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measurements show that the flame gases are in an 
abnormal condition, and that they do not consist 
merely of heated ordinary CO,, H,O, Ng, &c. With 
this abnormal condition is associated in some way 
or other a latent energy of large amount and of great 
apparent stability. 

It is this which apparently prevents the full 
development of the calculated temperatures in thi 
inflamed gases. The amount of latent energy and 
the extent to which it varies with pressure can hb 
inferred from the platinum thermometry measure 
ments. It will be shown that when combustion take: 
place at atmospheric pressure it is rarely less than 
15 per cent. of the heat of combustion. 


LuMINOSITY EXPERIMEN'S. 


In these experiments the light emitted by the 
inflamed gases contained in a closed vessel was 
recorded on a moving photographic film. For this 
purpose a small quartz window was let into the walis 
of the vessel, and the light from the inflamed gases 
transmitted through it was focussed in the form of a 
very thin rectangle on the film. <A record of the 
pressure developed by the inflamed gases was recorded 
simultaneously on the same film. From the pressure 
the mean temperature of the inflamed gases could be 
deduced. 

Reproductions of three photographic films taken 
in this way are shown in Fig. 1. The inflammable 
gaseous mixture composition was the same in each 
case, viz., 28 per cent. carbon monoxide, and 72 per 
cent. air, but the initial density was 1 atmosphere 
in the first, and 2 atmospheres in the second, and 
3 atmospheres in the third. 

An examination of the records shows that the 
light was emitted not only during the explosion 
period, during which time the gases were completely 
inflamed, but continued to be emitted for some time 
afterwards. The duration of the “ after-glow ” 
will be seen to increase as the density is increased. 
Numerous experiments proved that this was due to 
slower cooling in the higher density mixtures, and, 
indeed, that the intensity and duration of the after 
glow depended only upon the temperature of the 
inflamed gases.1 In one experiment designed to 
make the @ooling take place very slowly, the after- 
glow was visible to the eye for at least fourteen 
seconds. 

Similar experiments with hydrogen mixtures and 
also with mixtures of hydro-carbon gases gave similar 
results. 

It seems inconceivable that chemical combination 
in the ordinary sense could possibly have been 
proceeding for such a long time after inflammation 
as to be responsible for the after-glow, and it has 
been shown by Withrow and Rassweiler® that the 
spectrum of the after-glow differs from that of the 
flame front as it travels through the unburnt gases, 
except in the case of carbgn monoxide mixtures. 
On the other hand, it is well known that gases like 
carbon dioxide, water vapour, nitrogen, &c., in 
their normal condition, when heated by external 
means to temperatures such as inflamed gases have 
in these experiments, remain dark. 

It seems clear, therefore, that gases after inflamma- 
tion are in an abnormal condition of some kind, and 
the long duration of the after-glow (provided the 
temperature is kept up) show that they remain in 
this abnormal condition for some time. Furthermore, 
with this abnormal condition must be associated 
latent energy in some form, otherwise there could be 
no luminosity. 

Soprum TEMPERATURES. 


Many observers have measured the temperatures 
of open flames by the sodium line reversal method, 
and these are nearly always—particularly in the 
case of “ over-rich’’ mixtures—much greater than 
those shown by the platinum thermometry experi- 
ments to be described in the next section. It is 
believed. that the sodium temperatures are higher 
than those corresponding to the mean molecular 
translational energy of the flame gases. 

In support of this view it is interesting to recall 
the fact that Jones, Lewis, and Seaman found that 
when thallium salts were used in the spectral line 
reversal experiments, the flame temperatures inferred 
were some 140 deg. Cent. lower than with sodium 
and lithium.* Furthermore, in the case of very 
over-rich mixtures of ethane, propane, ethylene and 
air, they found the sodium flame temperatures to 
be very much higher than even the ideal calculated 
temperatures. A possible (though, in view of their 
experimental arrangements, not probable) explana- 
tion was that secondary air had infiltrated into their 
flames, thus making the mixtures during combustion 
in the flames less over-rich than those supplied to 
the burner, and, consequently, capable of developing 
higher temperatures. 

Infiltration of secondary air becomes impossible 
when inflammable mixtures are burnt in Smithell’s 
separator, as was done in the sodium temperature 
measurements of Ellis and Morgan.5 These observers 
used well-mixed mixtures of carbon monoxide and 
air in varying proportions, and they again found 





1 David and Davies, Phil. Mag., Vol. IX (1930), page 390. 
2 Ind. Eng. Chem. 23 (1931), page 769. 

3.J., Am. Chem. Soc., L iii, No. 1, page 869. 

4 Tbid. 

5 Proc., Faraday Soc., Vol. 28, page 862 (1932). 
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temperatures with very over-rich mixtures which are 
higher than the calculated ideal temperatures 
assuming no loss of heat by radiation. For a mixture 
containing 50 per cent. carbon monoxide and 50 
per cent. air, they found the sodium flame tempera- 
ture to be 1910 deg. Cent., which is about 150 deg. 
Cent. higher than the calculated ideal temperature.® 
The sodium temperatures make it clear that sodium 
utoms in flame may be excited to an extent much 
yreater than can possibly correspond to the mean 
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FiG. 2—-- EXPLOSION VESSEL 
molecular translational energy of the flame gases, 
and in order to effect this abnormal excitation of the 
sodium atoms there must be considerable latent 
energy in the flame gases. 

It will be shown in the next section that the maxi- 
mum platinum wire temperature attained in a 50 per 
cent. carbon monoxide-air mixture is 1450 deg. Cent., 
which is about 300 deg. Cent. below the ideal and 
about 450 deg. Cent. below the sodium temperature. 
As the radiation loss is smal], it cannot account to 





The inflammable gaseous mixture of known com- 
position, the flame temperature of which is to be 
determined, is introduced into the spherical vessel 
and allowed to stand for some time, so as to effect 
perfect mixing.” It is then ignited centrally at the 
spark gap 8. Flame spreads outwards, and very 
shortly reaches a thin platinum-rhodium wire P 
(0-0005in. diameter and about 2in. or more in length). 
The change of resistance of the wire as it gets heated 
up by the inflamed gases is recorded by means of an 
optical galvanometer in circuit with an electrical 


In the same figures are plotted (thin line curves 
marked Ti) the ideal temperatures,!® which should 
have been reached by the inflamed gases, calculated 
from the heat of combustion and the specific heats 
at constant pressure of the products of combustion, 
assuming complete combustion and no loss of heat by 
radiation. The dotted curves Td show the ideal 
temperatures taking thermal dissociation into account. 

It will be seen that in the weak hydrogen mixtures 
the measured temperatures are much greater than 





the ideal temperatures. There seems little doubt 
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system upon a photographic film wound round a 
revolving drum. Simultaneously on the same film 
the pressure of the inflamed gases is recorded by means 
of an optical indicator I. 

Two typical records—the first for a weak mixture 
and the second for a fairly strong mixture—are shown 
in Fig. 3. The line P,P, represents the zero pressure, 
reckoned from the initial pressure in the vessel before 
ignition, and TT, is the line of zero temperature 











that this is due to some form of surface combustion. 
It may be that in these weak mixtures there is a 
certain amount of free hydrogen and free oxygen, 
and that this combines on the surface of the hot wire, 
yielding high wire temperatures as in the well-known 
phenomenon of surface combustion. 

But generally it will be seen from the figures that 
the wire temperatures are some hundreds of degrees 
below the calculated ideal temperatures. To take a 
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any appreciable extent for the large difference of 
300 deg. Cent. between the ideal and the platinum 
temperatures, and the suggestion is that it corre- 
sponds to a considerable amount of latent energy. 
PLATINUM WIRE TEMPERATURES. 

As already indicated, the platinum wire tempera- 
tures were secured during the pre-pressure interval 
which occurs after the ignition of inflammable gaseous 
inixtures contained in a large explosion vessel. The 
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vessel employed for the most part in making these 
experiments was a spherical one of 18in. diameter, 
though sometimes it was found convenient, particu- 
larly in the case of weak (slow burning) mixtures 
to use a smaller one. The general arrangements are 
shown in Fig. 2. 


6 The ideal temperature was estimated on the basis of specific 
heats calculated by Nernst and Wohl (Zeit. f. Tech. Phus., 
10, 1929, page 613), but it may be stated that no reasonable 
system of specific heats would yield calculated temperatures 
nearly so high as the sodium temperatures of Ellis and Morgan. 





temperature. At A the spark is passed. Shortly 
afterwards the flame reaches the platinum-rhodium 
wire, and as a result the wire temperature rises rapidly 
as shown by BC. During the interval CD the 
temperature remains remarkably steady, but after D 
it begins to rise again. This rise is clearly due to the 
adiabatic compression of the inflamed gases surround- 
ing the wire, for, as is shown by the indicator record, 
the pressure begins to rise at D. The interval A D 
is the pre-pressure interval, and during it there is no 
sensible rise of pressure. This is due to the fact that, 
although the flame has spread a considerable distance 
outward from the spark, the total volume inflamed 
is small in comparison with the total volume of the 
vessel. 

As has been stated, the platinum-rhodium wire, 
after the initial rapid rise, is maintained at a steady 
temperature during the pre-pressure interval, and 
experiment has shown that the temperature may be 
maintained at its sensibly steady value for an even 
longer time® by prolonging the pre-pressure interval. 
This can easily be arranged by employing a larger 
explosion vessel. There is clear justification therefore 
for regarding the temperature C D as the final flame 
temperature, subject to corrections for losses of heat 
by radiation from the wire and from the inflamed gases 

but, as will be shown presently, these are small. 

The steadily maintained wire temperatures 
measured in this way are shown plotted against the 
mixture strength (thick lined curves marked Tw) in 
Figs. 4, 5, and 6 for various gaseous mixtures at 
atmospheric density. Fig. 4 shows the results for 
hydrogen-air mixtures ; it was not possible to measure 
the temperatures for stronger mixtures than about 
15 per cent. hydrogen and 85 per cent. air, because 
the pre-pressure interval became too short. Figs. 5 
and 6 give the results for carbon-monoxide-air 
mixtures® and methane-air mixtures respectively 
over @ wide range of mixture strengths. 





7 This process was sometimes speeded up by means of a fan 
inserted in the vessel through air-tight glands. 

8 Except in so far as a slight cooling of the inflamed gases by 
radiation takes place. 

® David and Jordan, Phil. Mag., Vol. xvii (1934), page 172. 


mixture gives a measured temperature of 1800 deg. 
Cent., whereas the ideal temperature is about 2300 
deg. Cent., or, taking dissociation into account, 
about 2100 deg. Cent.;4 a 40 per cent. carbon 
monoxide-air mixture gave a measured temperature 
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of 1650 deg. Cent., as compared with a calculated 
ideal of 2070 deg. Cent.; and an 8 per cent. mixture 


10 In the case of methane mixtures on the over-rich side, it 
will be noticed that two ideal curves are drawn. One of these 
has been calculated upon the assumption that hydrogen is pre- 
ferentially burnt and the other on the assumption that carbon 
monoxide is preferentially burnt. The correct curve will lie 
somewhere between the two, but in view of the uncertainty in 
regard to dissociation constants for flame gases it does not seem 
desirable to attempt to calculate this curve at present. 

11 As the actual temperature is only 1800 deg. Cent., thermal 
dissociation in the flame gases is negligible, and the fairer com- 
parison therefore is with the ideal temperature calculated without 





taking dissociation into account. 
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of methane and air gave a measured temperature of 
1510 deg. Cent., as compared with an ideal of 1790 
deg. Cent. 

In explanation of the large differences obtaining 
between the measured and ideal temperatures, it 
might be argued that 

(¢) the wire temperatures require correction on 
account of radiation loss, both from the inflamed 
vases and also from the wires : and 

(ii) the calculated ideal temperatures are too 
high on account of incorrect specific heat values. 


But as will now be shown, neither of these explana- 


tions is at all adequate. 
In regard to the first of these, experiments made 





flame gases hold a latent energy, in an apparently 
stable form, associated with their abnormal condition. 

The nature of the latent energy must be left vague. 
It may be that it is held within the freshly formed 
triatomic molecules of CO, and H,O (metastable 
molecules), or it may be that these molecules are of 
abnormal structure and that, in virtue of this, con- 
tinual dissociation and recombination of some form 
or other takes place. Such dissociation, however, 
must be quantitatively widely different from ordinary 
thermal dissociation, for this is negligible at the 
temperatures which have been measured in the 
inflamed gases. 

Estimates of the latent energy are easily made from 
the temperature measurements. In CO-air mixtures 


must consequently be responsible for only a small 
part of the large difference between the ideal and the 
measured temperature. 

A complete series of experiments at still higher 
densities has not yet been made, but a few preliminary 
experiments with carbon monoxide mixtures at 
8 atmospheres density (curve Tw 8, Fig. 7), which 
show an increase of some 150 deg. Cent. over thos: 
at | atmosphere, seem to indicate that at sufticientl, 
high densities an approach to the calculated tem 
peratures is to be expected, and in these circum 
stances the latent energy would, of course, beconx 
small, 

It would seem clear from these experiments 





that by raising the pressure at which combustion 
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in this laboratory! show that the loss by radiation 
from the inflamed gases during the pre-pressure 
interval cannot have exceeded about 1 or 2 per cent. 
of the heat of combustion,’* and calculation shows 
that radiation loss from the very thin platinum- 
rhodium wires cannot account for a greater differ- 
ence than about 30 deg. Cent. between the tempera- 
tures of the wires and those of the inflamed gases. 
Furthermore, as will be clear presently, an examina- 
tion of the complete experimental results makes it 
obvious that the correction for radiation loss from the 
wire is negligible in comparison with the difference 
between measured and ideal temperatures. 

The corrections to be applied to the wire tempera- 
tures are, therefore, small, but no attempt has been 
made to make them, for it is not clear that they 
are not balanced by a surface combustion on the 
wire similar to, but not so large as, that which is 
obvious with the weak hydrogen mixtures. 

In regard to the second of the explanations which 
may be urged, it should be stated that the specific 
heats selected were those calculated by Nernst and 
Wohl" upon the basis of the Planck-Einstein quantum 
expression. A paper justifying the use of these 
specific heats will shortly be published from this 
laboratory, but it is of interest to note that this 
system of specific heats yields lower ideal flame 
temperatures than those yielded by other systems. 
The specific heats of Partington and Shilling, 
for example, yield calculated ideal temperatures of 
the order of 100 deg. Cent. higher. 

It may therefore be taken definitely that the 
temperatures (mean molecular translational energy) 
attained by inflamed gases burning at atmospheric 
pressure are some hundreds of degrees Centigrade 
below the temperatures which ideally should be 
attained, assuming complete combustion, but making 
the relatively small allowance necessary for radiation 
loss during combustion.'* 

The natural inference is clearly that combustion 
in flames is not complete, though, in view of the 
fact that in the experimental method employed, 
it has been possible to postpone the temperature 
measurements for a time almost infinitely long in 
comparison with molecular standards after the 
initiation of inflammation, it is hardly likely that 
incomplete combination (at any rate, in the ordinary 
meaning of the phrase) exists. To imply that incom- 
plete combination exists involves the suggestion 
that some 80 per cent. of the molecules rapidly com- 
bine after the initiation of inflammation, and then 
all further combination suddenly ceases—a seemingly 
absurd suggestion. 

Rather it is suggested, recalling that luminosity 
experiments indicate that the flame gases are 
abnormal and remain so for a long time,’ that the 





'2 Leeds University, Engineering Department. 


13This at first sight seems completely at variance with 
radiation measurements from open flames which show radiation 
losses amounting to about 10 per cent. of the heat of combus- 
tion. H. Hartley (Communication No. 63, Inst. Gas Engineers, 
1932, page 22), however, has shown that only about one-seventh 
of the total radiation loss from open flames is emitted by the 
visible flame (including the inter-conal gases), thus providing 
an explanation of the apparent discrepancy between open flame 
radiation measurements and measurements made during the 
pre-pressure interval in explosions in closed vessels. 


14 Zeit. f. Tech. Phys., 10, 1929, page 613. 
15 “The Specific Heat of Gases,” Benn (1924). 


16 Experiments have also been carried out with a large number 
of hydrocarbon gases with similar results. 


30 40 50 
PER CENT. CARBON MONOXIDE IN MIXTURE 


OF CARBON MONOXIDE AND AIR AT VARIOUS DENSITIES 





1,200 
70 60 70 


Fic. 8—MIXTURES 


it increases with the mixture strength. Making 
allowance for small radiation losses, it varies from 
about 15 per cent. of the heat of combustion in a 
20 per cent. mixture to about 20 per cent. in mixtures 
in the neighbourhood of the ‘correct’? mixture. 
In methane-air mixtures it is sensibly constant for 
all mixture strengths, being about 15 per cent. 
of the heat of combustion. 

The following scheme has been suggested.’ It 
is assumed that combustion, defined in the sense 
of the overall process of conversion of chemical 
energy into thermal energy, takes place in two stages. 
In the first stage during the combustion of, say, 
carbon-monoxide (A) with oxygen (B), we have : 


A+B=fAj [B+ H—-~ (1) 


which indicates that abnormal molecules fj [Bj are 


formed with which is associated a latent energy 
x. Thus, during this stage, which may roughly be 
called the combination stage, only H—« of the heat 
of combustion H is released for the development of 
temperature. 

In the second stage the latent energy - is released 


thus : 
fAj (BjK—A B+2 


where AB represents normal molecules of carbon 
dioxide. This stage takes place very slowly for, as 
the wire temperature remains sensibly constant for 
a long time, very little of the latent energy is released 
as long as the temperature of the inflamed gases is 
kept up. Probably this stage only takes place 
effectively during cooling. There is little doubt that 
it does take place during cooling, for it is ordinary 
experience that in calorimetry measurements of 
gases by the usual methods, the whole of the heat 
of combustion is given up. The luminosity experi- 
ments also support this view, for the after-glow dies 
out as the inflamed gases cool. 


(2) 


VARIATION OF FLAME TEMPERATURE WITH DENSITY. 


The results of similar experiments at various 
densities are shown in Figs. 7 and 8. The results 
in Fig. 7 relate to carbon monoxide-air mixtures at 
initial densities of 4, 1 and 5 atmospheres (curves 
marked Tw 4, Tw, Tw 5), and those in the latter figure 
to methane-air mixtures at similar densities. It 
will be seen that the temperature for any given 
mixture strength increases, and, therefore, the 
latent energy decreases, as the density increases. 
In the carbon monoxide mixtures the temperatures 
increase by about 100 deg. Cent. as the density is 
raised from 1 to 5 atmospheres, and in the methane 
mixtures the increase in the temperatures for the 
same density range is about 60 deg. Cent. 

The increases in the temperature as the density 
is raised from 4 to 1 atmosphere, and from 1 atmo- 
sphere to 5 atmospheres, are practically independent 
of the mixture strength, and, therefore, of the tem- 
perature. This lends strong support to the view 
already expressed that the radiation losses are small. 
It is also of interest to note in this connection that 
the difference between the ideal methane tempera- 
tures and the wire temperatures (Fig. 6) does not 
vary greatly with the mixture strength, and, there- 
fore, with the temperature. The radiation losses, 
which, of course, vary rapidly with temperature, 


17 David and Davies, Phil. Mag., Vol. IX (1930), page 400. 
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takes place, a largely increased rate of heat trans- 
mission from furnace gases is probable. 

It with great pleasure that I express 
indebtedness to Mr. J. Jordan, M.Sc.. for 
enthusiastic and effective assistance. 
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SIXTY YEARS AGO. 


WooLWIC# as the central national arsenal is undoubtedly 
badly situated. Quite apart from the fact that it has 
to draw its raw materials from distant sources, it is highly 
vulnerable. That fact was impressed upon us during 
the Great War, and, although, as it so happened, the 
enemy's aircraft succeeded in doing very little damage 
to the establishment, it was commonly argued that as 
soon as possible after peace was restored the Arsenal 
would have to be removed to a less exposed position, 
probably to some place near Bristol according to some 
commentators. The problem,was not a new one. In 
1859 a Royal Commission appointed to consider the 
defences of the United Kingdom was informed that the 
Government had decided that it was no longer desirable 
that guns and war material should be concentrated in 
one place, and was instructed to examine the suggestion 
made by a still earlier Commission that a depét for stores 
should be established at Weedon, in Northamptonshire, 
80 miles or so away from Woolwich. The Commissioners 
visited Weedon, but found it unsatisfactory for the 
intended purpose. It was argued that if a new arsenal 
was to be established, it should be so situated that it 
would form a rallying point for the defenders of the 
country in the event of London falling into the hands 
of the enemy. Of the numerous places visited, Cannock 
Chase appealed to the Commissioners as the most desirable 
situation for the new arsenal, both from the strategic 
and the manufacturing points of view. A subsidiary 
arsenal, they added, could with advantage be established 
at the same time at Runcorn. The Commissioners’ 
report was fully endorsed by the Standing Committee 
on Defence, presided over by the Duke of Cambridge. 
The “ absolute necessity ’’ for the creation of one or more 
central depéts to relieve the concentration of stores and 
material at Woolwich was fully recognised and warmly 
urged by the Committee. That was in 1860. Fourteen 
years later, as we learn from a leading article in our issue 
of May 29th, 1874, the subject was still under debate. 
Nothing had been done to implement the Royal Com- 
mission’s recommendations. Woolwich was still the 
centre of armament manufacture, and the chief store 
of our war material. There were as many in favour of 
retaining the dominance of Woolwich as there were 
in favour of establishing a new arsenal in the centre of the 
Kingdom. For ourselves, we gave expression to a view 
which almost uncannily anticipated what was actually 
to occur forty or so years later. In the event of a severe 
war, so we argued, the private engineering trade of the 
country, assisted, perhaps, by the staff of Woolwich 
Arsenal, would come to the rescue. Woolwich might be 
captured or destroyed, but so long as we had Sir William 
Armstrong’s factory at Newcastle, Sir Joseph Whitworth’s 
at Manchester, and the numerous other establishments 
accustomed to the manufacture of warlike stores, or 
capable of turning to their production, the nation would 
not be rendered incapable of defending itself. Since 
1860, we added, the private engineering resources of 
the country had increased enormously, and it was more 
than probable that if a new Royal Commission were 
appointed to consider the subject, it would, taking the 
growth of those resources into account, come to a different 
view from that expressed by the 1859 Commission... . 
Sixty years have gone by since then. Woolwich is still 
our central national arsenal. It is exposed to a form 
of attack unthought of in those days, and is called upon 
to manufacture or store munitions of a nature and variety 
far surpassing those which served the needs of the mid- 
Victorian Navy and Army. The problem, in short, is 





still unsolved. 
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New Grain Warehouse at Leith Docks. 


~— 


()* Monday of this week, May 28th, the new grain 
warehouse at the Imperial Dock, Leith, was 
formally opened by Sir F. C. Thomson, K.C. The 
first grain elevator warehouse at Leith Docks was 
erected by a private firm in 1903 at the Edinburgh 
Dock and was taken over by the Leith Dock Com- 
mission in 1906 and thereafter worked as part of the 
dock undertaking. It had a storage capacity of 
20,000 tons and consisted of timber bins surrounded 
by brick walls to afford protection from the weather. 
In 1928 the Commissioners constructed a new 
building of about 16,000 tons capacity immediately 
adjoining the original warehouse, and connected to 
it by a covered. way in order that the old and the new 
building might be operated as a single unit. The new 
warehouse was built of reinforced concrete. In 
January, 1930, the original 1903 warehouse was com- 
pletely destroyed by fire. The 1928 building survived 
the disaster, but as its capacity was not sufficient for 
the needs of the port the Commissioners decided to 
erect a new building of 20,000 tons capacity to replace 
that which had been destroyed. This new building, 
now opened, is situated at the east end of the Imperial 
Dock, where the depth of water available is 4ft. 6in. 
greater than at the Edinburgh Dock. 

The new warehouse, except in so far that it is 
larger, is generally similar in essential features to the 
1928 building. The principal difference lies in the 
fact that, whereas at the Edinburgh Dock warehouse 








about one-tenth of the whole capacity is provided by 
flat floors, the whole of the accommodation at the 
Imperial Dock warehouse is provided by silos, flat 
floors having been found of relatively low value as 
compared with vertical silos. 

The new warehouse, of which views are given 
above, is built entirely of reinforced concrete. It 
is rectangular in plan, measuring about 160ft. in 
length by 143ft. in width, and has a height to the roof 
level of 150ft. It consists of a storage section having 
silos capable of holding 20,000 tons of grain and a 
delivery section having delivery silos of 2500 tons 
total capacity. together with six working floors for 
distribution, weighing, and delivery of the grain. In 
the storage section there are sixty-nine silos, each 
about I4ft. by 12ft. 6in. in plan, capable of holding 
1000 quarters of grain each and sixty silos, measuring 
about l4ft. by 6ft., each with a capacity of 500 
quarters. All these bins are about 77ft. in height and 
are fitted with hopper bottoms of reinforced concrete. 
In the delivery section there are twenty-five silos. 
They are fitted with steel hopper bottoms, through 
which the grain is fed to portable automatic sack- 
weighing machines on the delivery floor. The elevator 
tower of the delivery section rises to a height of about 
150ft. above the ground and is provided with elevating 
machinery and equipment for handling the grain and 
cleaning up the dust. Special trunking from large 
weighing machines is installed to permit the grain to 








be delivered in bulk to railway vans or road lorries, 
which, while being loaded, are protected from the 
weather by a verandah extending along the whole 
front of the warehouse. 

Two pneumatic ship-discharging plants placed on 
the quay of the Imperial Dock serve the warehouse. 
These plants are of the travelling type and can be 
placed at any point along the quay to suit the hatches 
of the grain ship being unloaded. Each plant can 
discharge 180 tons of wheat per hour. The grain is 
automatically delivered to one or other of two con- 
veyor belts situated in a gallery above the roof of the 
quay shed. Each discharging plant has two 10in. 
pipes for lowering into the hold of the vessel. The 
vacuum pumps serving the plants are of the vertical 
double-acting reciprocating pattern and are elec- 
trically driven through double helical gearing. They 
are coupled to two large air pipes extending along 
the front of the quay shed and provided at intervals 
of about 18ft. with connections for the discharging 
plants. 

The grain transported by the conveyor belts in 
the gantry is delivered to a weighing house imme- 
diately adjoining the warehouse and is there weighed 
by means of two automatic machines, each of 2 tons 
capacity. It is then discharged on to the main con- 
veyor belts inside the warehouse, from which it 
passes on to one or other of five bucket elevators, 
which lift it to the top of the building. Thence it 
passes by chutes to the nearby bins or is taken by 
conveyors to the more distant bins. 

From the bins the grain is drawn off for delivery 
through the hopper bottoms and is discharged on to a 
conveyor belt in a tunnel at the ground level. From 
this conveyor it is lifted to the top of the delivery 
tower by bucket elevators, whence it passes through 
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one or other of five 3-ton automatic weighing machines 
before being discharged into a delivery bin or directly 
through chutes into wagons or lorries. If the grain 
has to be delivered in sacks it is drawn from the 
delivery bi and weighed by portable automatic 
machines, being finally delivered in sacks to wagons 
or lorries standing beneath the verandah. 

Each storage bin is equipped with an electrically 
controlled temperature recorder, whereby the tem- 
perature of the grain at points every l0ft. down the 
bin can be indicated on a switchboard on the dis- 
tributing floor. From a switch-house on the ground 
floor all the motors throughout the building as well 
as the lighting are controlled. In this house a 
sequence board is provided, whereby it can be 
arranged that should any one of the machines, con- 
veyors, or elevators in use at any time between the 
ship and the storage bins stop for whatsoever cause, 
all the other parts of the equipment in the line will 
also stop and thereby prevent the grain from being 
piled up at the point of breakdown. The plant is 
supplied with electric energy at 6600 volts from the 
Edinburgh Corporation’s Portobello power station. 
The current is changed to 440 volts pressure in a 
transformer house adjacent to the warehouse. An 
alternative source of supply is available from the 
Comnaissioners’ automatic station at the Edinburgh 
Dock. 

The Superintendent and Engineer to the Com- 
missioners, Mr. A. H. Roberts, M. Inst. C.E., has been 
responsible for the whole of the scheme. The pre- 
paration of the designs and the construction of the 
work were carried out under the direction of the 
Chief Assistant Engineer, Mr. J. D. Easton, M. Inst. 
C.E. The Commissioners’ Engineering Department 
constructed by direct labour all the new railways and 
roads, together with the piled foundations for the 
pump and transformer houses. The contractors for 
the reinforced concrete building were Stewart and 
Partners, Ltd., of London and Belfast; while 
Melville, Dundas and Whitson, Ltd., of Glasgow, 
were the contractors for the reinforced concrete piled 
foundations. Henry Simon, Ltd., of Stockport, 
supplied the machinery and equipment in the build- 
ing; Robert Boby, Ltd., of Bury St. Edmunds, the 
pneumatic plants, pumps, conveyors, and galleries ; 
and Cowans, Sheldon and Co., Ltd., of Carlisle, the 
electric cranes on the quay. 








A Large Butt Welder. 


iN connection with plant required by Imperial Chemical 
industries, Ltd., for a special process, a large number of 
joints had to be made in alloy steel tubing, with a sec- 
tional area of 30 square inches, and in view of the exacting 
conditions, it was decided to resistance-weld them. For the 
purpose the special butt welder shown in the accompany- 
ing illustration was designed and built by British Insu- 
lated Cables, Ltd., of Prescot. After the tubes have been 
fixed in position and a small control switch has been 





operated, the machine is fully automatic in action and the 
sequence of operations take place until the current is 
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sure also being variable to suit the section of the material 
being welded. ‘The left-hand slide has vertical and hori- 
zontal adjustments, and to obtain the correct alignment 
of the butting ends of the tubes, the design is such that 
this adjustment can be made, while the tubes are clamped 
in position. This slide can also be adjusted to enable the 
required gap between the main contacts to be set for tubes 
of different diameters. 

The right-hand saddle is operated for preheating, 
flashing and final upsetting by means of motor-driven 
cams and hydraulic rams, and the machine can be set so 
that the ends of the tubes may be preheated for any 
desired period before the flashing operation takes place. 
After the tubes have been preheated the usual flashing 
and upsetting operations follow, and the final upsetting 
pressure may be applied at any predetermined time after 
the flashing operation has begun. Automatic switches 
prevent any two operations inadvertently coming into 
action simultaneously. The machine will weld flanges on 
to tubes up to 30 square inch section, and by a different 
arrangement of clamps tubes up to I4in. in diameter can 
be welded. 








Tubular Scaffolding in Shipyards, 


ALTHOUGH tubular steel scaffolding is now very widely 
used for modern building construction and repair work, 
its use in shipyards is comparatively new. One of the 
first installations of such scaffolding to be specially 
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Automatic Lighting Set. 


IN spite of the grid system there is still much scope 
in this country for the application of small self-contained 
lighting sets for country houses, farms, and the like. Two 
systems have been in use. In the first, the generating 
set runs only occasionally, and charges electric batteries 
which are capable of carrying the whole load; and in 
the other, there are no batteries, and the generating 
set has to run even if only one lamp is burning. Both 
systems have disadvantages, the one being expensive in 
first cost, but economical in use, while the other is com 
paratively cheap in first cost, but, since the generating 
set seldom runs on anything approaching full load, 
uneconomical in use. 

The | kW lighting set illustrated was manufactured 
by Petters, Ltd., of Yeovil, and is installed in a private 
house at Shipton Gorge, near Bridport, Dorset. It is a 
compromise between the “full battery”? and “no 
battery ” systems, and while cheaper than the first, it 
is more economical in use than the second. It comprises 
a 2 B.H.P. “ Universal ” air-cooled engine, direct-coupled 
to a G.E.C. 100-volt, 30-ampére generator. A forty-six 
cell storage battery, which is provided, is capable of 
carrying loads up to 100 watts, so that if only one or two 
lamps are in use, the engine does not run. But if this 
load is exceeded, the generating set starts up automaticall) 
and supplies current to the system at a rate in excess 
of the demand, the surplus being used to re-charge the 
storage battery against subsequent small demands. 
When the demand has fallen to about 75 watts, the 
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AUTOMATIC LIGHTING SET 


designed and adapted for shipyard work has just been 
supplied and put to work at the Scotstoun yard of the 
Blythswood Shipbuilding Company, Ltd., by the Allied 
Steel Scaffolding Company, Ltd., of Glasgow. It consists 
of standard lengths of tubing with patented coupling 
devices and fittings, and has been arranged so that it is 
neat in appearance and gives regular support for the 
planking for gunwale ribands and plate lines, while it 
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engine “cuts out.” The engine speed is electrically 
controlled proportionately to the current demand in 
order to minimise fuel consumption. The only electrical 
controls actually mounted on the engine are the magnetic 
governor and a magnetic “ strangler,’”’ to aid in obtaining 
a certain start under any conditions. The other electrical 
controls are contained in a metal box with a glazed 
door mounted on the wall. Every possibility of failure 

















switched off and the weld is finally consolidated. The 
machine is 1ldft. 6in. long, 8ft. 3in. wide, and 8ft. 6in. 
high, whilst its total weight is 26 tons. 

A 600-kilowatt transformer working at 400 volts on the 
primary side and with twenty-four secondary tappings 
supplies the necessary current which can be regulated 
according to requirements. The upsetting pressure 
applied by means of hydraulic rams may be varied from 





10 to 50 tons for the final “ upset,” the preheating pres- 


LARGE BUTT WELDING MACHINE 


can be effectively employed for ships’ gangways complete 
with hand rails, and similar work. It is claimed that 
compared with the older form of wood poles and thwarts 
with chain lashings and wedges, it provides a lighter and 
more permanent structure with greater accessibility and 
safety. It can also be quickly adapted to meet changes in 
hull form. The units ean be easily handled by one man, 
so that the process of building up a staging is greatly 
simplified. 


is guarded against. Besides voltmeter, ammeters, fuses, 
&c., and the relay controlling the starting and stopping 
of the set, there is a low-voltage relay guarding against 
over-discharge of the battery on loads, which, normally, 
would be insufficient to bring the engine into action, 
and a “ motoring” time limit relay which cuts off the 
battery from the dynamo should the engine fail to start. 
There are also, of course, the automatic switches for 
bringing the dynamo into operation, &c., and a “ hand 
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automatic ’’ switch, which enables the set to be run without 
the electrical controls in operation for the periodical 
boosting charge of the battery. It is suggested that in 
the case of an existing installation of the large battery type, 
in which the storage cells are in an inefficient condition, 
a small automatic set of this type installed might make the 
battery last for two or three years longer without renewal. 
‘The set described has been in use for about four months, 
and we are informed by the makers that it has performed 
very satisfactorily. 








Outdoor Circuit Breakers. 


For rural electrification schemes and for other installa 
tions, on which elaborate protective devices are unneces- 
sary, a new oil circuit breaker, as shown in the accompany- 
ing illustrations, has been introduced by the General 
Electric Company, Ltd., of Magnet House, Kingsway, 
W.C.2. It is suitable for currents up to 300 ampéres 
at 11,000 volts, and has a breaking capacity of 75,000 kVA. 
Primarily it is designed as an outdoor unit, and is made 
in various standard forms to suit the conditions most 
usually encountered. For pole mounting, the breakers 
can be fitted with outdoor porcelain insulators or three- 
core cable boxes on one or both sides. For bolting direct 
on to a transformer, an adapter chamber is fitted on one 
side of the breaker. Double cable boxes to take two 
three-core cables can also be provided, whilst for floor 
mounting cable boxes are supplied on both sides, and 
special forms of circuit breakers, on which vertical draw-out 
isolation can be provided, are available for ring main and 
switchboard use. 

The general construction is shown in the third and 
fourth illustrations. The porcelain terminal bushings, 
cable boxes, or adapter chambers are mounted on the 
body. Gaskets at the joints, fitted so that they cannot be 
displaced by internal pressure, ensure that the breaker is 
waterproof. Separate compartments in the welded steel 
tank are provided for each phase, and are divided by a 
treated non-resinous plywood lining. Any gas that may 
be generated under fault conditions is readily liberated. 
The tank, which is bolted to the breaker body, can be 
readily lowered by a special box spanner for inspection 


purposes. While the fixed contacts are of the standard 





Protective Panels for Crane Motors. 


A NEW range of totally enclosed protective panels for 
A.C. and D.C. crane motors working at pressures up to 
500 volts has been introduced by the B.T.H. Company, of 
Rugby. A typical contactor equipment with the cover 

















D.C. CRANE PROTECTIVE PANEL 


broken away to expose the interior is shown in the first 
illustration. Jt comprises a double-pole D.C. or triple- 
pole A.C. line contactor circuit breaker with renewable 
contact tips, powerful blow-out, and are chutes, mag- 





on any convenient portion of the crane. ‘The front cover, 
which can be made waterproof, is designed to lift off, but 
it can also be raised on its top hinges and be propped 
open by a hinged strut. A ruby glass window is provided for 
the pilot lamp and on one side of the case there is a weather- 
proof switch socket and plug for the portable lamp circuit. 
If desired, the push-button switch and the two double 
pole switch fuses can be mounted on a separate sheet 
steel base, forming an auxiliary control panel. When 
an ammeter and voltmeter are required, they are 
mounted on the top of the case, the instruments being 
of the moving iron, gravity-controlled pattern, both for 
A.C. and D.C. circuits. 

A crane panel of the switch and fuse pattern is shown 
in the second illustration. The equipment consists of a 
double-pole D.C. or triple-pole A.C. hand-operated main 
switch in association with rewirable fuses for the main 
circuits, a double-pole switch fuse with an external operat - 
ing handle for controlling the hand lamp circuit, and a 
pilot lamp socket and fuses. As in the case of the con- 
tactor type panel, the components are enclosed in a stout 
sheet steel case, designed for vertical mounting. The 
front cover is interlocked, so that access to the interior 
of the panel cannot be obtained unless the main switch is 
in the * off’ position. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


REGENERATION OF BRITISH RAILWAYS. 


Srr,—Your leading article, “The Regeneration of 
British Railways,” bears an aspect that is most objection- 
able. The expressions of your own opinions indicate a 
political bias that we find very offensive, as we are con- 
fident will the majority of your readers. 

The article further commits an indiscretion which is 
a breach of trust of your supporters, in so much as you 
have clearly taken sides in the competition between the 
products of manufacturers. This must be derogatory 
to your position as a leading technical journai in the 
engineering trade, and must undermine the confidence 
which the trade places in you. 




















OUTDOOR CIRCUIT BREAKER, OPERATING HANDLE ‘AND MECHANISM DISMANTLED 


G.E.C, pattern, designed on the contact controller principle, 
the moving contacts are of wedge section, mounted on 
steel operating rods with insulating beams. Accelerating 
springs ensure the correct speed of break. The main 
operating contacts are readily renewable. 

The free handle operating mechanism is enclosed by 
a metal hood, which can easily be removed for inspection 
and maintenance. By first raising the operating handle, 
shown in the second illustration, to its top position and 
then moving it downwards through 180 deg., the switch 
is closed, whilst it is tripped by moving the handle 
upwards from its closed position. In its lower position 
the handle can be locked to prevent unauthorised opera- 
tion. Auto-reclosing mechanism can be supplied if 
required, 

Overload protection is provided by trip coils comprising 
U-shaped electro-magnets mounted on the moving contact 
carrier, and connected in series with the main circuit. 
A special time lag of the oil dashpot type provides instan- 
taneous tripping under short-circuit conditions, and 
the overload setting can easily be adjusted by altering the 
position of the piston in the cylinder, which is normally 
filled with switch oil, but longer time settings can be 
obtained by using heavier oil. 

For outdoor or indoor ring main service special floor- 
mounting circuit breakers are available, having oil- 
immersed G.E.C. ring main isolators mounted immediately 
above the breaker, and cable boxes for the incoming, 
outgoing, and tee-off circuits. When vertical isolation is 
required, the breaker is provided with plugs, sockets, and 
lowering gear of the winch pattern. Stops are provided 
for holding the breaker in its isolated position, but when 
desired, the stops can be removed and the breaker 
may be lowered on to a truck, a safety cover being 
supplied to screen the line parts when the circuit breaker 
is removed, 

In the case of breakers for switchboard use, air-insulated 
bus-bar chambers are mounted above the breakers, so 
that any number of units can be coupled together to 
form a switchboard, and further extensions can easily 
be added. When vertical isolating gear is called for, it 
is similar to that of the ring main breakers, and for use 
on ring main systems oil-immersed isolators can be fitted 
at the ends of the bus-bar chambers. 














netic pattern over-current relays, with an inverse time- 
lag device to prevent tripping on momentary overloads 
of small magnitude, a push-button switch for resetting 
the line contactor circuit breaker, and two double-pole 

















SWITCH AND FUSE TYPE CRANE PANEL 


switch fuses, with external operating handles (one for the 
control of the contactor operating coil circuits and pilot 
lamp, and the other for the hand lamp circuit). 

The equipment shown constitutes a D.C. protective 
panel for a two-motor crane. All the components are 
mounted on an ebony “‘Sindanyo” base, within a stout 
sheet steel enclosing case, with corner feet for mounting 








Inexcusable and unpleasant as are your observations, 
they are a small matter to the misrepresentations that 
they contain. 

Railway transport in the old form is. indeed, out of 
date. Were it not for the intervention of Governments 
in many countries for the purpose of bolstering up their 
losing investments—it would to-day have been almost 
economically superseded for a superior and more efficient 
form of transport by road vehicle. If proof of this is 
needed, it is evidenced by the almost complete absence 
of any new railway constructional work in any part of 
the world. 

It is common knowledge that the British railways need 
a complete reconstruction of their capital, and what is 
the position of the Argentine, Australian, Indian, French. 
South African, Rhodesian Railways, and numerous 
others ? The methods of the railways in this country 
at the time when they had a virtual monopoly have not 
been forgotten by the trading community. 

If the new “ spirit’ to which you refer indicated a 
desire on the part of the railways to give service on its 
merits rather than attempt to secure traffic by duress 
and a return to the old position of monopoly, it would 
be better appreciated by manufacturers and traders. 
At every Traffic Commissioner’s court the railways 
represented by counsel or solicitors are fighting to deprive 
road operators of their businesses and livelihoods. No 
effort is spared to put them out of business. These are 
not English business methods. Certainly beat your 
competitor in open competition, but do not put him out of 
business by political wire-pulling or mere power of the 
purse. This aspect of “railway regeneration ”’ will, | 
predict, in the long run, do them incalculable harm. 

Your article apparently approves the granting of road 
powers to the railways, but what was their true object 
in applying for these ? Certainly not to give road services 
themselves—such would be manifestly absurd to compete 
with their own invested capital—but merely to undercut 
road haulage operators, and in this way force traders to 
revert to the rail at the old high rates and bad conditions. 
The present mentality of the railways is a menace to the 
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community and industry. They have turned * mad dog,” 
and are out to cripple or destroy the use of all forms of 
road vehicles. ‘The turn of the private car will come next. 

Road transport has developed because it is definitely 
superior, and it is merely putting back the clock to check 
this progress. 

You refer to the * justice of their case,’ which gave rise 
to the Road and Rail Traffic Act. It was solely the result 
of political influence. Unfortunately for the trader, justice 
was not a consideration. 

The restrictions on the motor coach have confined this 
development to very small limits. The public have 
suffered in consequence, but that does not prevent the 
railways from opposing every application in connection 
with licences for passenger vehicles whenever they think 
that such will have the slightest prospect of success. 

There may be a field for the railways in some modified 
form, but not as they are at present constituted. Surely 
it must be clear to all thinking men that we are paying 
far too dearly for our railway systems, which are more 
concerned with politics than service, if every alternative 
and newer form of travel is to be curtailed to pay for them. 

Your article will be found offensive by those advertisers 
in your journal who are engaged in a competitive field. 

THE STEEL BaRREL Company, Lrp., 
H. R. Hoop Barrs, 


Uxbridge, May 28th. Managing Director. 


RECLAMATION OF PONTINE MARSHES. 


Sir, —L have read with much interest the articles on the 
above subject in your issues of May Ilth and 18th. | 
had the opportunity recently to make a tour of the 
Bonifica, including a visit to the city of Sabaudia, two days 
after its Nmauguration. 

Your articles give an admirable account of the engi- 
neering problems involved, and will greatly assist the 
interested visitor to understand what he sees. 

I would like to give you a few of my impressions. 1 
heard it stated that the reclaimed area should become 
as fertile as Lombardy now is, and should eventually be 
capable of supporting a population of 200,000. At 
present, however, the soil has not yet settled down, and 
the crops present an extremely patchy appearance. There 
are, as yet, no trees (except in the existing forests), and 
only the very beginnings of plantations and gardens. 

It is a moot point whether the settlers under the relax- 
ing influence of the Campagne climate will not leave a 
paternal administration to cater for most of the progress, 
as it has already done for supplying the means of existence. 
So far, of course, the whole scheme is conceived with a view 
to the future; very little actual economic activity can 
be seen at present, although when harvest time comes no 
doubt the network of roads and the market centres will 
tind employment. 

Whatever may be said of the total finances of the 
scheme—which must have been on a gigantic scale—it 
has achieved three things : 

(1) Abolished a vast and deadly centre of malaria 
on the outskirts of Rome. 
2) Provided settlements for a population removed 
from overcrowded districts like Venetia. 
(3) Provided a definite means of tackling the ex- 
Serviceman probiem. 
M. ZVEGENTZOV. 
London, W.6, May 25th. 








INTERNATIONAL CONGRESS FOR STEEL 
DEVELOPMENT. 


THE papers to be read at the International Congress 
for Steel Development, which will be held at the Institu- 
tion of Civil Engineers, Great George-street, London, are 
as follows :— 


Session I.—Wednesday, June 20th, at 3 p.m.: (a) 
‘International Steel Frame Building Regulations,” by 
Mr. L. G. Rucquoi, Belgium; (6) * Fire Protection of 
Steel-framed Structures,” by Mr. E. A. van Genderen 
Stort, Holland. 

Session II.—Thursday, June 21st, at 10 a.m.: (a) 
‘Sheet Steel Usage in Building Construction,’ by Mr. 
Frank Main, U.S.A.; (6) ** Housing Schemes Employing 
Steel Frame Construction,” by a French architect ; 
(c) * Working-class Flats at Rotterdam,” by Mr. T. 
Elshout, Holland: (d) ** The Architectural Use of Sheet 
Metal Products,” by Mr. Francis Lorne, F.R.I.B.A., 
Great Britain. 

Session III.—Thursday, June 21st, at 2.30 p.m.: (a) 
‘* Designs for Palais des Expositions, Paris,” by Mr. 
L. Icre, France; (b) * Strength of Steel Columns with 
Concrete Cores,” by Mr. A. Kloppel, Germany; (c) 
“Long Span Bridges,” by Mr. Ralph Freeman, Great 
Britain; (d) ** The Architecture of Modern Industrial 
Steel-frame Buildings,” by Professor Ir. R. L. A. Schoe- 
maker, Holland. 

Session IV.—Friday, June 22nd, at 10 a.m.: (a) “* The 
Application of Rigid Frames in Steel Construction,” 
by Dr.-Ing. Maier Leibnotz, Germany; (6) ** Full-scale 
Tests on Steel Frame Structures,” by Dr. F. J. Baker, 
M.A., Great Britain; (c) “ Types and Tendencies in 
Steel Bridge Design,” by Mr. T. C. Grisenthwaite, B.Sc. 
(Lond.), M. Inst. C.E., Great Britain ; (d) “‘ The Applica- 
tion of Welding to Railway Rolling Stock,” by Mr. A. 
Brandt, Poland. 

2.30 p.m.: (a) 
by Major H. M. 
Professor S. M. 


Session V.— Friday, June 22nd, at 
‘Steel Pit Props and Mine Arches,” 
Hudspeth, D.S.0., M.C., M.Se., and 
Dixon, M.Sc., Great Britain. 
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The Utilisation of Coke Oven Gas.* 
By Major M. KOOPMAN (late R.E,). 


THE economic success of a gas grid will depend upon as 
large a quantity of gas as possible becoming available for 
distribution—that is to say, that as large a proportion as 
possible of the coke oven gas produced must be a surplus. 
Thus, waste heat ovens are quite unsuitable for this 
purpose, as the surplus available after demands for 
heating the ovens have been met, is small. In regenera- 
tive ovens, on the other hand, 50 per cent. or more of the 
gas produced is surplus, and this is the chief reason why 
waste heat batteries are now regarded as obsolescent. 
The particular development which gave the greatest 
impetus to the Ruhr gas scheme, however,. was the con- 
struction of a regenerative battery. of coke ovens in 
Milheim, in 1910, heated with blast-furnace gas. This is 
technically possible because the temperatures required in 
coke ovens are considerably lower than those occurring 
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pense with raw coal, other than that used for produciny 
the coke for the blast-furnaces. This ideal has bee 
realised by the Vereinigte Stahlwerke throughout the 
whole organisation. 

Even after meeting these internal requirements, surplus 
gas was available which had to be transmitted through con 
siderable distances for its disposal. No particular difficult, 
was experienced in putting this into operation, and to-day 
there are pipe lines running from Aachen to Hanover 
whilst others are projected which will ensure a gas supply 
to South Germany. (See Fig. 2.) 

Experience in Germany has shown that for municipal 
purposes coke oven gas can compare favourably with any 
other of the fuels available. Transmission losses are very 
low in comparison with high-tension electric current, and 
transport costs are not high, provided that the load does 
not fluetuate unduly. Moreover, German authorities 
claim that in recent years it has been found possible to 
design industrial gas-fired furnaces whose thermal efti 
ciencies approach that of an electric furnace. 

In some ways, the Belgian gas grid is even more remark 
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in most other industrial furnaces, and a relatively poor 
fuel, such as blast-furnace gas, having a calorific value of 
about 100 B.Th.U. per cubic foot, may be used instead of 
the very rich coke oven gas, whose calorific value is over 
tive times as great. We may note, in passing, that where 
the coke ovens are not built on the site of combined iron 
and steel works, it might be economical to instal gas pro- 
ducers for heating the ovens. This has actually been done 
by the Gas Light and Coke Company at Beckton, and at 
the Cokeries du Brabant, near Brussels. The use of coke 
oven gas for municipal purposes dates back some time in 
Germany, for as early as 1905 the Thyssen Waterworks 
Company was selling surplus gas from its coke ovens to 
Miillheim and Hamborn, and the first high-pressure gas 
line was laid down in the Ruhr district about 1910. The 
chief developments, however, have been in the post-war 
years. The old batteries, which were no longer of use as a 
result of the war and the Ruhr occupation, were scrapped, 
and in their place large compound and regenerative coking 
plants of the most up-to-date design were erected on sites 
carefully selected from economic and technical considera- 
tions. This was facilitated by the amalgamation of many 
important firms in about 1926, and in general, coke ovens 
were erected on the sites of the collieries, and, where 
possible, near the large iron and steel works. The two 
guiding factors are, first, that the transport of coke is 
much cheaper than that of the coal from which it is made, 
and, secondly, that a supply of blast-furnace gas is required 
for heating the ovens. This latter point is considered of 
such importance that pipe lines nearly 3 miles long 
were laid down in one instance and boosting plant 
installed for transmitting the blast-furnace gas. Where 
there are no blast-furnaces near the collieries, gas pro- 
ducers are installed. The present system of gas lines is 
shown in Fig. 1. 

The possibility of finding a market for surplus gas has 
given an enormous fillip to the coke oven industry in 
Germany, and practice has improved correspondingly, 
particularly as regards output. The output of coke per 
oven per day has steadily increased, and the quantity of 
surplus gas per oven per day was nearly doubled between 
1926 and 1929. 

The institution of the grid scheme had one bad effect 
during the years of trade depression. Several munici- 
palities drawing gas from the grid had closed down their 
gasworks in consequence, and many steel works could only 
use coke oven gas for reheating furnaces. Whilst for a 
year or two the demands of the steel works for coke sank 
to a low level, the demand for gas actually increased. 
As this demand had to be met, the result was an over- 
production of coke, which at one time reached serious 
dimensions. This, however, could not have happened 
under normal trade conditions. 

The chief consumers of surplus gas were originally the 
local iron and steél works, and the market was soon 
widened as it became clear that gas firing offered marked 
advantages over coal firing for most purposes. It must 
be remembered that, as a result of mdustrial develop- 
ments, iron and steel and coal interests became bound up. 
Moreover, the sale of gas could be carried out unhindered 
by such statutory restrictions as exist in this country, 
and the potential market was very good, as the consump- 
tion of gas per head of population in Germany was, at 
that time, less than one-third of that of Great Britain. 
With the formation of the Vereinigte Stahlwerke A.G., 
extensive schemes were put into operation, and gas 
was transmitted to all the scattered works of this com- 
bine in sufficient quantity to render the use of raw coal 
unnecessary. It has often been suggested that in an 
iron and steel works the ideal to be aimed at is to dis- 
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THe RUHR GAS GRID 


able than that of the Ruhr district, as the quantity of yas 
distributed per mile of main is considerably greater, as 
has already been mentioned, and a greater proportion of 
gas is used for municipal and domestic purposes. 

Gas is supplied to the grid from five coke oven plants. 
of which it is interesting to note that one was constructed 
as a gasworks, and not primarily for the production of 
coke. This particular works is that of the Cokeries du 
Brabant, at Pont Bradilé, and the others are situated at 
Tertre, Monceau, Marly, and Hoboken. The network of 
the grid thus extends most of the way between the French 
and Dutch frontiers. The main pipe line is 73 miles long, 
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FiG. 2—-EXTENSION OF RUHR GAS GRID 


and the total length, including branches, over 160 miles. 
(This is illustrated in Fig. 3.) The full capacity of the 
system is over 30 million cubic feet per day. 

The formation of ** Distrigaz,’’ the company controlling 
the grid, was facilitated by the fact that a considerable 
proportion of the gas is consumed by companies asso- 
ciated with the producers, and there are arrangements in 
force by which the producers undertake to provide a given 
quantity of gas (which is fixed largely by the estimated 
needs of the consumer), and the consumers in return agree 
to buy 80 per cent. of this quantity. The producers do 
not sell to new consumers without first giving “‘ Distrigaz ” 
the opportunity of doing so. 





aa rece 


Rye eer er mere ore 


ener REET: 


ci een 


eee 





JunE 1, 1934 


THE ENGINEER 


565 








The physical and chemical condition of the gas is kept 
strictly to an agreed quality, and impurities in the gas 
are not allowed to exceed certain specified maxima, In- 
fringements of these conditions are compensated by a 
sliding scale of penalties, and the price of the gas to con- 
sumers is fixed by the quantity bought and the current 
price of coal. b te 

In this system, special interest attaches to the coke 
ovens at Pont Brailé, which were built primarily for the 
supply of gas to replace five gasworks at Brussels and 
\ntwerp, under the control of the Imperial Continental 
Uias Association, and the capacity of the Pont Brilé plant 
to provide an adequate supply of gas of the right quality 
to Brussels and Antwerp was considered a critical test of 
the practicability of the grid scheme. The reason why 
coke ovens were preferred to gas retorts was that there 
was potentially an excellent home market for the sale of 
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FIG. 3- BELGIAN GAS GRID 


metallurgical coke. At that time imports of coke for 
metallurgical purposes were considerable, and there were 
even greater possibilities of disposing of the small coke 
in the domestic market than there are in this country, 
as closed stoves are in more general use for domestic heat- 
ing. In fact, the sale of both gas and coke at remunerative 
prices was assured. 

Essentially, the operation of a coke oven plant working 
under these conditions is different from that of other coke 
ovens, in that the primary consideration is the supply of 
yas, and the coke becomes a by-product. This is of par- 
ticular importance in choosing coals or coal blends for 
carbonisation, but, nevertheless, the production of a sale- 
able coke is still of great importance. Actually, a greater 
range of choice is available here than with gas retorts, and 
it is possible, by careful blending, to satisfy requirements as 





consumption of gas per head of population in France is 
only about one-third of what it is in England. 

In France, as in Belgium, there has been a shortage of 
metallurgical coke, and even now about one-third of the 
coke quantity used has to be imported, Of the remainder, 
which is produced in France, about one-half comes from 
the coke ovens in the north of France. In 1930, before 
the slump, the consumption of metallurgical coke was 
10 million tons, and the production of coke oven gas 
about 14,000 million cubic feet, as compared with a total 
output of town gas of rather more than 5000 million cubic 
feet. Actually, the consumption of town gas was about 
equal to the production of coke oven gas in the north of 
France. 

* If necessary, a much larger surplus of gas could be made 
available for distribution, as only one coke oven plant 
(Anzin) is heated with producer gas, although heating by 
producer gas is customary in gasworks. On the other 
hand, there has been a tendency for the consumption of 
coke oven gas in the mines to which the coke ovens are 
attached to decrease, as it has been found more economical 
to burn inferior coals under the boilers. 

The latest figures available show that the quantity of 
gas distributed annually by the grid is now of the order 
of 9000 million cubic feet. 

Coke oven gas has been put to a variety of uses in France, 
and one of the most important developments has been 
its increased competition with fuel oil, in cases where 
the latter had ousted town gas. It has certain technical 
advantages over fuel oil, notably that it can be regene- 
rated, and also the primary air may be regenerated ; 
whilst, when fuel oil is used, it is unsafe to heat the primary 
air above 200 deg. Cent., as otherwise the oil may be de- 
composed before combustion, and coke deposited. It has 
been found most useful in cases where the material to be 
heated is only in the furnace for a short time, and rapid 
heating is therefore essential; and in many such cases 
considerably increased output has been obtained. Its 
chief industrial use has been in the metallurgical industry— 
in forges, for annealing, and other heat treatment, and for 
melting (e.g., bronze)—but it has also been used in glass 
and ceramic works, and even in bakeries. Many towns, 
notably Metz, draw the bulk of their supply of gas from 
coke ovens, and in Valenciennes the annual consumption 
per head of population is 8000 cubic feet. 

Finally, to complete any survey of development on the 
Continent, some reference must be made to the State mines 
in Holland, to which are attached coke ovens where 
surplus gas is distributed through a grid. Unfortunately, 
very few details of this system have been published, but 
rapid and extensive developments have taken place during 
the last few years. 
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A consideration of the present position in this country 
leads inevitably to the conclusion that, so far, we have 
lagged behind our neighbours in this respect, despite the 
fact that gas consumption per head of population is con- 
siderably greater in Great Britain than in any of the other 
countries so far considered. 

The chief district in the country which has a sufficient 
concentration of coke oven plants to render the formation 
of a gas grid possible is South Yorkshire, or, more par- 
ticularly, the Sheffield area. Possibilities in this direction 
have been carefully considered by experts in the past, 
and the idea has met with their practically unanimous 
approval. In fact, the Departmental Committee on Area 
Gas Supply, in reporting to the Board of Trade in 1930, 
went so far as to say that the formation of a South York- 
shire gas grid was urgently necessary. Nevertheless, 
although certain coke oven plants are selling surplus gas 
to municipal gas undertakings, practically no progress 
has been made with the scheme for the formation of a grid. 

The bulk of the gas distributed by such a grid would 
have to be consumed by industrial users, chiefly the 
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regards both gas and coke, using fairly cheap coals. 
The chief difficulty which might arise is that the produc- 
tion of coke of suitable quality from a given blend might 
require a long carbonising period, and a decreased rate of 
production of gas. 

Results so far obtained augur well for the success of the 
scheme, although it has not yet been in operation for a 
long time. Capital costs were a good deal lower than they 
would have been in this country, and labour and other 
operating costs have not been unduly high; whilst 
expectations have. been fully realised in the quality of 
the products. 

France is another country in which a gas grid has been 
established in the last few years, around Bethune, Douai, 
Lille and Valenciennes, as centres, and extending over a 
large part of the north of France. (A plan of the grid is 
given in Fig. 4.) It is interesting to note that this has been 
an economic success, despite the fact that the annual 





various iron and steel manufacturers in the district. 
The advantages of clean town gas or coke oven gas over 
other fuels have been fully established in the iron and 
steel industry. This will be discussed at a greater length 
later ; but it suffices to say at this juncture that a supply 
of gas at an economic price—say, 1- 5d. to 2d. per therm— 
would have a ready and assured market. As a matter of 
fact, the increase in the use of coke oven gas in recent years 
is clear proof that consumers have found it entirely satis- 
factory for their needs. 

The total quantity of coke oven gas sold in this country 
in 1932 was about 15,500 million cubic feet, and it is esti- 
mated that the potential consumption in iron and steel 
works alone in the Sheffield area (assuming that the gas 
was used for firing open-hearth furnaces as well as for 
other purposes) would be about 23,500 million cubic feet 
per annum. Even this figure represents only about one- 
half of the calorific value of the raw coal which would be 


replaced by gas. It is clear that to satisfy this demand, 
and to have surplus gas available for other consumers, 
some of the older plants in the South Yorkshire area would 
have to be modernised, although it would probably be 
unnecessary to alter the location of the existing plants. 
Under these circumstances, the figure suggested for the 
maximum possible output is 33,000 million cubic feet per 
annum, a figure which compares with the annual distribu- 
tion of gas through the Ruhr grid. 

The scheme proposed by the Area Gas Supply Com- 
mittee er for the collection of gas from nineteen 
coke oven plants to a maximum of 80 million cubic feet 
per working day. This would involve laying down a net- 
work of 734 miles of mains, and if it were found possible 
to sell gas outside the Sheffield area, no technical diffi- 
culty would be anticipated in installing compressing 
plants, and making the necessary arrangements for long- 
distance transmission. 

The greatest hindrance to the furtherance of such a 
scheme would be the statutory restrictions at present in 
force. These were enacted originally mainly to protect 
existing gas undertakings, but as the success of the grid 
scheme would necessitate the co-operation of the existing 
gas companies, it should be possible for the necessary fresh 
legislation to be passed without overmuch opposition. 
For example, at present new gas undertakings are debarred 
from transmitting gas across main roads without the 
consent of existing gas companies. This restriction would 
have to be removed, and also it would be desirable to 
give the Minister of Transport statutory powers to grant 
wayleaves, when necessary, for cross-country transmis- 
sion, as is already the case for the transmission of electric 
supply. 

There is no reason why the rights of existing gas com- 
panies should be interfered with, and it has been suggested 
that those parts of South Yorkshire which do not fall 
within any statutory area should be allocated to the grid. 

It will be remembered that in 1931 a Bill was actually 
put before Parliament to authorise the formation of a 
South Yorkshire Gas Grid Company. This Bill was 
drawn up in the most careful terms with a view to giving 
full protection to existing companies. The conditions of 
sale were rather similar to those of the Belgian grid, to 
which reference has been made. They provided, briefly, 
that coke oven gas should be sold by the grid to the 
existing gas undertakings, up to a figure specified by the 
latter, and that after meeting these requirements, surplus 
gas could be sold in districts not served by the gas com- 
panies. It was laid down explicitly that no existing con- 
tracts should be contravened, and that there should be 
no competition between the grid and the gas companies. 

Despite this, the provisions of the Bill met with vigorous 
opposition from some quarters, and as yet little progress 
has been made with the scheme. 

Conditions are not really favourable, either in West 
Yorkshire or in Lancashire, for the setting up of a grid. 
and the only remaining district which has any possibilities 
is the Cleveland area. This, again, is an important iron 
and steel manufacturing district, and iron and steel works 
would provide the bulk of the gas produced. Conditions 
in this district are such that the cost per therm of producer 
gas is considerably lower than that of coal gas, and 
although a certain amount of coke oven gas could advan- 
tageously be used internally in the works, in cases where 
a high-grade fuel was desired, most of it would have 
to be disposed of to outside undertakings. At the 
present moment most of the gas is wasted or burnt 
where an inferior fuel would be good enough, but the 
supply available would be more than sufficient to meet the 
potential demand. 

In a few instances gas is being sold to municipal under- 
takings, and as long ago as 1914 the Corporation of 
Middlesbrough agreed to buy coke oven gas from Sir B. 
Samuelson and Co., Ltd. (Newport). It is worth noting 
that the price of gas at Middlesbrough is lower than in 
any other place in the country. Other municipalities, 
notably Redcar, have also been prepared to take coke oven 
gas, when available. 

It has been suggested that a grid could be set up here 
by running mains to Stockton and Hartlepool from 
Middlesbrough, with a branch line going through South 
Bank to Redcar, but no scheme has yet been drawn up in 
detail. 

It must not be inferred, from what has already been 
written, that no progress has been made in the internal 
use of coke oven gas in iron and steel works in this country. 
On the contrary, co-ordinated schemes of gas economy 
have been worked out and put into operation in a number 
of instances. There are several outstanding examples 
of this, namely :—Normanby Park Steel Works, at 
Scunthorpe ; Richard Thomas and Co., at Scunthorpe : 
Thos. Firth and John Brown, Ltd., at Sheffield; the 
Consett Iron Company, at Durham: and the United 
Steel Companies, Ltd. (Steel, Peech and Tozer branch), at 
Templeborough. It is interesting to note en passant 
that surplus coke oven gas from the Consett Ironworks 
is sold to the municipality of Newcastle, but it is proposed 
here only to give details of the arrangements at Normanby 
| Park and Templeborough. These two are perhaps of the 
| greatest interest of all, and are essentially different in 
that Normanby Park is a compound works, where blast- 
furnaces are in operation and blast-furnace gas is available, 
whilst Templeborough is a steel works pure and simple, 
with no supply of blast-furnace gas. 
| The scheme in operation at the Normanby Park Works 
has been described quite fully in the technical Press, but 
it will perhaps be convenient to give a brief summarised 
description here. Although the plant was constructed 
before the war, it was designed even then with the idea 
of utilising as much blast-furnace and coke oven gas as 
possible, the utilisation of blast-furnace gas being of 
particular importance in this case, in view of the large 
coke consumption necessary for smelting Lincolnshire ores. 
Before the installation of the present coke oven battery, 
the amount of coke oven gas available was limited, and the 
surplus was mixed with blast-furnace gas for firing the 
mixer, and heating the soaking pits. 

This still left a surplus of blast-furnace gas, and conse- 
quently arrangements were made to heat the new coke 
oven battery with blast-furnace gas. At the present 
time this is the only battery of coke ovens fired by blast- 
furnace gas in this country. By this means, sufficient 





extra coke oven gas was released to enable the steel furnace 
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to be fired with a mixture of blast-furnace and coke oven 
gases. 

There were certain technical difficulties to be overcome 
before the steel furnaces could be successfully fired in this 
way, with regard to both the optimum gas mixture and 
the question of regeneration. It had previously been 
thought that coke oven gas must not be passed through 
hot checkers on account of the dissociation of the hydro- 
carbons. Experiment showed, however, that this was 
actually an advantage, as it increased the luminosity 
of the flame, and also increased the heat transfer by 
radiation, which, in the case of clean coke oven gas, 
is normally very low. It was also found advantageous 
to modify the regenerator design. The number of courses 
of checkers was reduced, shallower checkers were used, 
and the free openings for the passage of gas were reduced. 

In order to ensure regularity of supply, the coke oven 
gas, after leaving the by-product plant, is stored in a 
holder of 100,000 cubic feet capacity at -12in. w.g., and 
conveyed thence to the various points of consumption 
about the works, the supply being controlled by a series 
of distant indicators, alarms being sounded automatically 
when the supply of gas in the holder falls to danger point. 

The hourly production of coke oven gas during a test 
was 443,000 cubic feet. Of this, 36,000 cubic feet were 
used for soaking pits, 275,000 cubic feet for steel furnaces, 
and 132,000 cubic feet for boilers. This latter figure is of 
some significance. Whilst it is obviously economical, 
under the conditions prevailing locally to utilise all the 
coke oven gas in the works, as there is no means of disposal 
outside, yet the gas burnt under the boilers could be 
replaced, if necessary, by an inferior fuel. Probably, if 
the plant were working at full capacity, there would be 
sufficient blast-furnace gas available for the purpose. 
This would leave an annual surplus which, under normal 
conditions, might approach 1000 million cubic feet of 
coke oven gas available for disposal outside the works— 
if there were any means of disposal available. 

It is easy to see that if several works were, at some 
future time, to put similar schemes into operation, in a 
district such as South Yorkshire, the question of surplus 
gas disposal would become one of national importance. 

The case of the Templeborough Works is in many ways 
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price is reasonably low, can be used to replace other fuels— 
more particularly raw coal—in the manufacture of iron 
and steel, and also that surplus gas could be sold through 
a grid to municipal gas undertakings or to other industrial 
consumers, to the mutual benefit of coke oven owners and 
consumers, The chief cause of the present unsatisfactory 
state of affairs is, of course, that too large a proportion 
of existing coking plants are out of date as regards both 
capacity and type of installation. In 1929 it was esti- 
mated that the average capacity of a coke oven plant was 
about one-fifth as much in this country as in Germany or 
America, and it is axiomatic that larger plants are more 
economical than smaller ones, provided that they can be 
operated at reasonable capacity. Moreover, the size 
of individual ovens is far too small in the majority of 
cases. As an example of modern developments, the 
new Otto ovens at the Consett Works, laid down in 
1929, have a weekly output of about 130 tons per oven, 
which is over four times as great as the average for all 
by-product coke ovens in this country in operation at 
that time. 

So far as the type of installation is concerned, only 
regenerative ovens can now be regarded as adequate. In 
recommending the modernisation of plant, it is assumed 
that full use will be made of surplus gas, and that as much 
coke oven gas as possible will be released for disposal 
outside the works. This being the case, waste heat ovens 
are of no use. 

The whole question is one which concerns three very 
important industries—iron and steel, coal, and gas—and 
the willmg and whole-hearted co-operation of all three 
must be forthcoming. The policy advocated is admittedly 
a bold one, but under present conditions the only ultimate 
safety lies in boldness, and there is no reason why all three 
industries should not benefit. 

Each industry would be called upon to make certain 
undertakings :— 

Tron and steel manufacturers would be required to under- 
take to use coke oven gas a good deal more extensively 
than at present, even when such gas would have to be 
purchased from outside undertakings. In addition to the 
technical advantages of coke oven gas firing, the reward 
would be a guaranteed supply of cheap coke of good 
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the most interesting of all, as the gas is transmitted at high 
pressure, and there is an elaborate and efficient system of 
control of distribution. The gas is drawn from the coke 
ovens at Orgreave, 3 miles away, and is boosted at the 
ovens to an average pressure of 12 lb. per square inch. 
It is transmitted through a 16in. main which was designed 
to deal with a daily supply of 10 million cubic feet of gas, 
although under present conditions the consumption 
is only 4-5 million cubic feet per day. The gas reaches 
the steel works at an average pressure of 9 lb. to 10 Ib., 
and, after passing through the control system, is burnt 
in special pressure burners at a pressure of about 4 Ib. 
per square inch. 

Most of the gas is used for firing reheating furnaces, 
which were previously fired with coal or producer gas. 
The change took place on January Ist, 1933, and although 
at that time furnace operators at the works were by no 
means convinced that it would be ultimately successful, 
yet it soon became evident that any doubts they may 
have had were quite groundless, and there has been a 
steadily increasing demand for coke oven gas. The con- 
sumption at present is limited by the amount of gas 
available at the ovens, and there would be no difficulty 
in using more than twice as much gas as is used at present 
if this were to become available in the future. 

The general scheme of distribution throughout the works 
is shown in Fig. 5. It will be seen that some of the gas is 
used for steel furnaces. This gas is mixed with producer 
gas, to give a mixture of nearly constant calorific value. 
Gas pressure is automatically kept constant at all con- 
suming points, so that the burners can be adjusted to a high 
degree of precision to obtain either “theoretical com- 
bustion ”’ or else to control the composition of the furnace 
atmosphere. This latter advantage is of an importance 
which it would be difficult to over-estimate, as it has been 
found in practice that it is not possible to control the com- 
position of the atmosphere so easily, and to the same degree 
of exactitude, with any other fuel. In these particular 
works, the use of high-pressure coke oven gas has led in 
every case to a considerable reduction in the amount of 
sealing of the steel. 

As a result of the high calorific value of the gas, heating 
up is very rapid, and there are no delays occasioned through 
‘* waiting for heat.” Increased outputs have been obtained 
in consequence with a decreased amount of labour, and, 
in some cases, the increase in throughput has been more 
than 25 per cent. It has also been possible to obtain 
more even heating in the furnaces, and the cost of main- 
tenance of the brickwork has been correspondingly reduced. 

The introduction of coke oven gas firing has led in almost 
every case to an increase in thermal efficiency of at least 
25 per cent., and in some cases the thermal efficiency has 
been more than doubled. For instance, continuous re- 
heating furnaces are attaining thermal efficiencies on the 
average of 60 per cent. by using high-pressure gas, and 
being able to control the efficiency of combustion with the 
greatest amount of accuracy. 

It remains to sum up the present position in this country 
and to suggest steps to be taken to bring about an improve- 





ment. It seems clear that coke oven gas, provided the 
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quality, without which future progress will be impossible. 

The gas industry would have to co-operate to the extent 
of not hindering the formation of gas grids, and of purchas- 
ing surplus gas from these grids, and also from isolated 
plants. In return, they will be able to dispose of the gas 
to their own consumers at a remunerative price. 

Colliery owners would have to ensure the production of 
the necessary quantities of suitable coals for coking slacks, 
and also in cases where they own coke ovens to support 
the formation of a gas grid if proposed. If by this means 
there is an increased use of gas and coke—as would 
certainly be the case in the long run—then there will be 
manifest benefits to the coal industry. 








X-Ray Crystal Analysis. 


Aw X-ray photograph from which it is deduced that the 
tiny crystal grains of a chromium-plated deposit were 
roughly only one-forty millionth of an inch in size is one 
of the numerous examples, given in a pamphlet issued by 
the Department of Scientific and Industrial Research, 
which show how the minute inner structure of many 
materials can be revealed by modern X-ray methods in a 
way impossible with even a most powerful microscope. 
The application of these methods requires as a rule that 
the tiny units, the ultimate bricks, as it were, from which 
the materials are built up should repeat themselves in an 
orderly manner ; in other words, that the material should 
be crystalline. But this property is also shared by many 
substances not obviously crystallme to the eye. It is 
found in metals, wood, minerals, pottery, paints, and even 
in wool, rubber and the nerves and muscles of living things. 

Obviously, in the hands of an expert, X-rays used in 
this way can often provide information which can be got 
by no other method. The National Physical Laboratory 
has facilities available for assisting industry in employ- 
ing these methods which have been developed by a 
Committee of the Department of Scientific and Industrial 
Research under the chairmanship of Sir William Bragg. 
These facilities are described in the pamphlet now issued, 
together with examples of the many directions in which 
they can be helpful in industry. 

X-ray methods can indicate, for example, the crystal 
grain size of various substances, which is important indus- 
trially in such matters as the study of the spreading power 
of paints and the electro-deposition of metals, where it 
has been found that the most brilliant chromium deposits 
are obtained when the crystals are extremely small. 

X-rays can be used to indicate the general nature of a 
material, and to show the actual arrangement of the 
crystals. They can be used to reveal and interpret any 
fibre structure, which may occur even in metals, as a result 
of rolling and drawing. The presence of such fibre struc- 
ture, the pamphlet points out, may result in giving the 
material very different properties in different directions. 
For instance, a metal showing a high degree of such a 





structure would be unsuitable for stamping, since it would 
respond to the operation unequally in different directions. 

In other applications these X-ray methods can be usec 
to judge the degree of perfection of the crystals and tv 
detect and measure the internal strain in a materia), 
The pamphlet gives as a typical example of this class of 
application the examination of a magnet steel before an: 
after heat treatment in manufacture. It is shown how a: 
internal strain, which is apparently desirable in such stee! 
disappears if the steel is heat treated at 900 deg. Cent... 
but reappears when it is heat treated at 1200 deg. Cent 
On the other hand, experiments on two electrical trans 
former steels show how the magnetic losses of such stee!. 
are reduced as the crystals are rendered free from strain 
as indicated by the X-ray photographs. 

Since every chemical compound gives its characteristi: 
X-ray picture, X-ray methods can often be used to analys: 
a material chemically, provided exact quantitative analysi: 
is not required. Only a minute amount of the material i: 
required, and it need not as a rule be destroyed or treatec 
in any way. X-rays, the pamphlet says, can also be use«i 
to detect impurities and sometimes to explain differences 
in the behaviour of substances chemically identical! 
An example of the application of X-rays to chemica 
problems is the determination of the composition ef some 
extremely thin scales on steel boiler tubes which had 
burst under puzzling circumstances. Without removing 
the scale, the particular oxides of iron forming it wer 
identified, not only at different points on its surface, but 
at different depths. 

Altogether some fifteen examples covering a wide rang: 
of problems are given of the successful application of 
X-ray methods at the National Physical Laboratory to 
problems where other methods had failed, presented 
difficulties, or had provided only a tentative solution. In 
addition to the examples given, these methods have been 
used at the National Physical Laboratory and elsewhere 
for the examination of jewels for pivots in instruments, 
opal glasses, porcelains, insulating papers, paint materials, 
the effects of cold work and heat treatment on steels 
and other metals, electrolytic deposits of numerous metals, 
surface films, patent leather, waxed papers, rayon, asbestos, 
lubrication greases, rubbers, cellulose, devitrification of 
glass, soaps, metallic welds, synthetic resins, diamonds 
for drills, galvanised coatings, the effects of traces of 
impurities in metals, ice cream, precious or semi-precious 
stones, pearls, and a host of other commercial appli- 
cations. 

The National Physical Laboratory is prepared to under- 
take such X-ray examinations or to give advice regarding 
them. ‘If occasion requires,’ the pamphlet states, 
* officers of the Laboratory are prepared to pay visits to 
works or industrial centres to discuss problems on the spot. 
Work which is undertaken is charged for in such a way as 
merely to cover the costs of the investigations themselves. 
It is not possible to give a scale of fees, since the fees 
payable must vary considerably with the nature of the 
material and the amount of work necessary for a complete 
study. The fees normally vary from a few guineas for a 
simple investigation requiring a relatively small number of 
photographs to a larger amount for a test which involves 
considerable expenditure of time in obtaining and inter- 
preting the X-ray patterns. No charges are made for 
advice, and the Laboratory welcomes any inquiries, and 


| is willing to put such experience as it has at the disposal 


of those interested.” ° 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


HERBERT Morris, Ltd., Loughborough, have received, for 
over the twentieth year in succession, the contract from the 
Admiralty for the supply of pulley blocks. 


Ruston-Bucyrus, Ltd., of Lincoln, inform us that amongst 
recent orders they have received are :—-One 21-B }-yard petrol 
shovel for the State alluvial diamond mines, South Africa ; one 
37-B Diesel grabbing crane, with 35ft. boom and 32/40-cubic 
foot grab, to be mounted on pontoon for digging 35ft. below 
water level, and one 37-B Diesel grabbing crane with 50ft. 
boom and 1l}-yard grab, mounted on standard caterpillars, for 
South Africa ; and a 52-B Diesel dragline, with 80ft. boom and 
1}-yard bucket, for irrigation work in Australia. 


YARROW AND Co., Ltd., Glasgow, have received from Peter 
Dixon and Son, Ltd., Grimsby, an order for a complete new 
boiler plant, which includes three Yarrow land type boilers with 
side water walls, &c. Each boiler is designed for an evaporation 
of 37,000—55,000 lb. per hour at a working pressure of 425 Ib. 
per square inch, superheated to 700 deg. Fah. The order also 
includes a new steel frame boiler-house, coal-handling plant, 
overhead bunkers, feed pumps, de-aerating plant, &c. With 
each boiler is incorporated a Foster economiser and Yarrow 
tubular type air heater with individual forced and induced 
draught and secondary air fans. The boilers are to be fired by 
chain-grate stokers of the Underfeed Stoker Company’s ‘‘L” 
type. Messrs. Yarrow have also received from the City Council 
of Pretoria an order for two Yarrow land type water-tube 
boilers, each to evaporate 80,000—100,000 Ib. per hour at a work- 
ing pressure of 365 lb. per square inch, and a steam temperature 
of 690 deg. Fah, with chain-grate stokers by Babcock and 
Wilcox, Ltd., Foster type economiser, Yarrow air heaters. 
Davidson fans and grit catchers, and Weir feed pumps. Another 
recent order is from the Burmah Oil Company, Ltd., for three 
Yarrow land type water-tube boilers, each to evaporate 
17,000 lb. per hour at a working pressure of 220 lb. per square 
inch and steam temperature of 555 deg. Fah., to be suitable for 
firing by fuel oil, gas, or Dubbs coke and acid tar. The contract 
includes Yarrow oil burning equipment, Hunter’s gas burning 
equipment, and Crosthwaite’s Pa draught grates and fans : 
and for four similar boilers fitted with stokers of the Underfeed 
Stoker Company’s class “‘ L”’ type. 





STERLING FriucroaTion Tasies.—The second edition of 
Kingston’s “Sterling Fluctuation Tables’’ having been ex- 
hausted, a third revised edition has been published by King- 
ston’s Translations Institute, Leadenhall House, 101, Leaden- 
hall-street, at the price of ls. Owing to the fact that dollars 
are now no longer (as until recently) a measure of sterling 
depreciation, it became necessary to find another convenient 
one, and no better measure could be found than the current 

rice of fine gold, the parity rate of which is 84s. 114d. per oz. 

roy. This edition —— provides a column giving against 
red percentage of sterling depreciation the sterling value of 
gold. 
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The Steel Trade in the Melting Pot. 


Now that the uncertainty regarding the con- 
tinuation of the import duties has been removed, the 
-arious sub-committees set up by the British Iron and 
steel Federation to deal with the different sections of the 
vorganisation scheme are busily at work. The committee 
.ppointed. to select a Chairman has found the task some- 
what more difficult than had been anticipated, and a 
decision is not expected immediately. Another com- 
mittee, under the chairmanship of Sir William Firth, is 
engaged in considering the question of subsidies for the 
export trade, whilst one composed of members of the 
heavy steel-making trade is drawing up plans for the 
expansion of the British Steel Export Association, which 
at present handles sections, joists, and plates, into an 
organisation to deal with the export business in other rolled 
steel products, excluding tin-plates and sheets. Naturally 
enough, considerable dissension exists amongst sections of 
the industry as a result of the adjustments which will be 
necessary to bring the reorganisation scheme into opera- 
tion, but those who have identified themselves with the 
proposals are sanguine that good progress is being made. 
Discussions have been taking place recently as to the 
advisability of applying for an increase to 50 per cent of 
the present duty upon finished steel products, and it is 
possible that an application will be made, At the same 
time, there is talk of an advance of £1 per ton in the prices 
of the descriptions of steel most generally used. Conversa- 
tions also are reported to have taken place lately between 
the British and Continental steel makers, although nothing 
in the way of official negotiations are likely to be entered 
into until the reorganisation scheme is in a more advanced 
stage. In the meantime the Continental steel makers’ 
selling organisations have readjusted their prices for steel 
bars in this country, and have raised them slightly from 
£4 9s. 3d. to £4 10s. It is understood that the conver- 
sion rate from gold to paper has been fixed at 50 per cent., 
and that in future changes when necessary will be made in 
the basis gold prices. Export prices also have been 
reviewed by the Continental makers, and those for joists 
have been readjusted to 1s. gold below the bar price, which 
varies in different markets. The principal markets, such 
as Great Britain, India, China, and Japan, however, are 
not affected by this change. 


The Pig Iron Market. 


Although it is reported that negotiations for the 
renewal of contracts which will expire during the next 
few weeks have been opened, current business in pig iron 
is somewhat flat. During the summer the demand usually 
shrinks a little, and consumers are already limiting their 
purchases. This, however, is a seasonal movement, and 
the producers are in too strong a position for them to feel 
any anxiety. There is little likelihood of any reduction in 
prices, since, contrary to the usual course of the market 
at this time, coke prices have a tendency to advance, if 
anything, and the quotations for ore have become firmer 
during the past week or two. Scrap values also have 
ceased to fall, so that the outlook in the pig iron market 
remains very favourable. The demand for Cleveland 
foundry is steady, and, as was expected, the phosphoric 
iron now being produced by one or two of the Scottish 
ironmasters has not appreciably affected the Scottish 
market for North-East Coast iron. The increased pro- 
duction—there are five furnaces making foundry qualities 

has eased the position to the extent that the makers can 
now look for export orders, but although they have cut 
their prices, competition from foreign sources has been too 
strong to enable them to obtain much business. The 
Midland ironmasters also are in a strong position, and with 
stocks at a reasonable level are not finding it easy to keep 
abreast of consumers’ requirements. The engineering 
concerns have been good customers lately and the demand 
from this quarter looks like expanding. The market in 
Scotland for foundry iron keeps steady and the require- 
ments of the light castings manufacturers are expanding. 
At some foundries extensions to plant are being carried 
out which promise a sustained demand for pig iron. The 
call for forge iron is poor, and it is difficult to discern any 
real improvement in the market. On the other hand, 
there has been a small spurt in the demand for hematite. 
The producers on the North-West Coast, after experiencing 
a short lull, are now obtaining more orders, and it is 
announced that another furnace is to be put into com- 
mission in July at the North Lonsdale plant, which has 
been idle for some time. The East Coast hematite makers 
have good order books, and are sending considerable 
quantities to the Midlands. The export outlook seems 
rather brighter and from 60s. to 61s. is accepted, but, on 
the whole, the tonnage disposed of is disappointing. 


Semi-finished Steel. 


A few months ago the position in this depart- 
ment was more stringent than in any other. The works 
found it difficult to keep their deliveries up to date, and 
premiums were charged on the official prices. The steady 
expansion of production at the British works and a slight 
shrinkage in the demand for billets has brought about a 
change. For some weeks nothing has been heard of 
premiums, and some of the producers are not now finding 
it easy to obtain orders to make up for those which are 
worked off. Competition also has developed in the 
British market from Continental works, and whilst for the 
first 24 months of this year comparatively small quan- 
tities were offered, lately the selling organisations of 
this country have pressed to obtain business and have 
accepted 2s. 6d. or so below the British works’ quotations. 
This means that whilst British makers quote £5 10s. for 
billets in 500-ton lots, with a graduated scale of prices for 
smaller quantities, Continental works are willing to sell 
at £4 17s. 6d., and even this figure is said to have been 
shaded. Comparatively little business, however, has been 
transacted in foreign material since the Association 
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Unless otherwise specified home trade quotations are delivered f.o.t. 


arrangement, which includes most of consumers of billets 
and prevents the use of foreign steel, except in special 
circumstances. According to report, however, the 
quantity of foreign semi-finished steel bought during May 
is considerably in excess of that taken in the previous 
months of this year. Lately there has been a good demand 
for carbon billets, which range from £6 to £8 17s. 6d., 
according to the carbon contents. Rather easier con- 
ditions have overtaken the market for sheet bars, although 
at no time has it been so strong as the billet market. The 
quotation for sheet bars is not controlled so rigidly as 
for billets, and there is therefore a wider range of prices. 
Welsh works quote sheet and tin-plate bars at £5 d/d, 
and whilst most of the English works would take a similar 
figure, some are asking £5 2s. 6d. The quiet conditions 
ruling in the sheet trade are no doubt largely responsible 
for the weaker tendency of this market ; but recently the 
home demand for the manufactured article appears to 
have improved, and this may be reflected in an increased 
demand for sheet bars. 


Scotland and the North. 


Conditions in the Scottish steel trade are as good 
probably, as in any part of the country, excepting perhaps 
in the re-rolling department, in which there is a certain 
amount of short-time working. For the time being the 
re-rollers are experiencing a scarcity of orders and strong 
competition from English unassociated works for the littie 
business that comes in sight. In the black sheet depart- 
ment most of the works are busy on home trade orders, 
and lately there has been some improvement in the export 
demand, but overseas business is still beset with difficulties. 
The motor industry is taking a good tonnage of sheets and 
there has been an active demand for special qualities. 
Work on some of the vessels under construction on the 
Clyde also has reached the stage at which a large quantity 
of sheets is required for ventilators, partitions, and similar 
purposes. A heavy tonnage of plates and sections is being 
taken by the shipyards, and although no important new 
contracts for ships have been placed, the order for two cargo 
steamers of 3600 tons, which was secured by D. and W. 
Henderson and Co., is a welcome addition to the work in 
hand. Orders for a number of small craft also have been 
given out recently. In the Lancashire market the demand 
seems to remain stationary and losses in one depart- 
ment are offset by gains in another. At the moment 
business in special and alloy steels is expanding largely 
as a result of the quantities used by the motor car manu- 
facturers. On the other hand, whilst most of the re-rollers 
are still busy, the rate of operations in this branch has not 
been maintained. The official price for small steel bars of 
£8 12s., less a rebate of 2s. 6d. for 4-ton lots not less than 
1 ton of a size, to consumers using British material only, is 
not attractive against the quotations of unassociated 
works at £7 15s. and of Continental material at £7 delivered 
and including duty. For some time business in foreign 
steel in Lancashire was exceedingly poor, in spite of the 
low price at which it was obtainable, but during the last 
week or two the demand has increased, to the detriment of 
the local works. The heavy steel works are well employed 
and a more cheerful tone has developed in the plate depart- 
ment as a result of inquiries received from the locomotive 
builders. Business in boiler plates has been so quiet that 
the prospect of any important business developing has had 
an appreciable influence upon the market. The official 
quotation is £8 5s., but less than this would be accepted 
for a good line. 


Midlands and South Wales. 


The market in the Midlands has scarcely recovered 
the rate of activity ruling before the holiday break, and 
with the approach of the summer rather quieter conditions 
may be expected. Nevertheless, most branches of the 
steel industry, including the engineering trades, report 
that there is a considerable volume of work in sight, 
although some of it may be held up for a few weeks. In 
some cases the holiday period was prolonged for a day or 
two, it was said, owing to the need to overhaul machinery, 
but in a few instances the hope of accumulating fresh 
orders so that a restart could be made with a good reserve 
of work in hand may have been the chief motive. There is 
no doubt that some of the re-rollers have not been securing 
so much business lately as they would have liked, but the 
removal of any doubt as to the permanence of the import 
duties may bring out some fresh buying. At the same 
time, the competition of unassociated makers as well as of 
cheap Continental sellers makes the position of the asso- 
ciated firms difficult. A more cheerful tone prevails in 
the engineering branches, and not only have more con- 
tracts reached them lately, but others are expected to be 
placed in the near future. The steel works have a good 
tonnage of orders in hand for joists and sections, but for 
the time being new business has been rather light and an 
improvement in the position of the constructional engineers 
should make good this deficiency. The plate works are 
not too well off for business, particularly in regard to the 
thicker plates; on the other hand, the request for the 
thinner gauges keeps up well. The demand for boiler 
plates is spasmodic, and the price varies, but for firm 
business about £8 2s. 6d. would probably be quoted. In 
South Wales conditions have improved again after a short 
period when business was on the light side. The knowledge 
that negotiations are proceeding to reach an international 
tin-plate agreement regarding markets and prices has 
brought out a certain amount of buying, and quotations 
are firm at 17s. 3d. to 17s. 6d. f.o.b. per standard box. 
The arrangement between the British, American, and 
German manufacturers seems to be in working order, and 
the negotiations are going on with the French and Italians. 
The improvement in the tin-plate department has been 
reflected in nearly all other branches in South Wales. 
The production of steel for the first four months of the 
year was about 18,000 tons higher than in the correspond- 
ing period of 1933. 
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Current Business. 


Richard Thomas and Co., Ltd., the leading South 
Wales tin-plate interest, has made an offer for the purchase 
of the shares of the Melingriffith Company, Ltd., which 
is under consideration by the shareholders. As a result 
of the decision to continue the duties upon iron and steel 
for an indefinite period, the reconstruction scheme at 
the Cardiff Works of the British (Guest, Keen and Baldwin) 
Iron and Steel Company, Ltd., will be proceeded with. 
The scheme involves the expenditure of two million pounds, 
and the preliminary work is to be put in hand at once. 
National Shipbuilders’ Security, Ltd., have purchased 
the shipyard of Palmers Hebburn Company, Ltd. The 
ship and engine-repairing and the dry-docking works at 
Hebburn are to be continued by anew company. Amongst 
the orders recently placed by Arcos, Ltd., are contracts 
for steel sections with Colvilles, Ltd., of Glasgow ; boiler 
plates with the British (Guest, Keen and Baldwin) Iron 
and Steel Company, Ltd.; and for machine tools with 
Alfred Herbert, Ltd., of Coventry. Owing to the demand 
for coalite, Low Temperature Carbonisation, Ltd., have 
decided to put up an eighth battery of retorts at Askern, 
near Doncaster. This extension means a total addition 
of seventy-two retorts to the Askern plant this year, and 
a world’s record of 288 retorts for a complete plant. The 
Department of Overseas Trade reports that the following 
contracts are open for tender :—Indian Stores Depart- 
ment: Buffer recoil springs (Simla, June 18th); North- 
Western Railway, India, three locomotive tank engines, 
2ft. 6in. gauge, standard 2-6-2 Ghat (Z.F.) type, with 
9}-ton axle load, fitted with superheater and ‘“‘ Caprotti ” 
valve gear (Lahore, June 28th). Brazil, Rio Grand do 
Sol State Railways: Ten cold storage wagons for meat 
transportation (Port Alegre, July 10th). Johannesburg 
Municipality: 300 30ft. wrought steel lighting poles 
fitted with base plates and finials; supply, delivery, 
and erection of one paraffin engine, speed below 750 
r.p.m., capable of delivering 12 B.H.P. at an altitude 
of 5400ft. above sea level (Johannesburg, June 21st). 


Copper and Tin. 


The course of the electrolytic copper market has 
been irregular of late, and has depended largely upon con- 
tradictory advices from the United States. Sentiment 
improved upon the news that a proposal had been made 
for the Reconstruction Finance Corporation to take over 
the stocks of copper, which amount in round figures to 
500,000 tons, and finance them until they are absorbed 
by the requirements of the Army, Navy, and in public 
works. The improvement in the market, however, was 
only temporary, as if the suggestion were acted upon it 
would not remove the stocks, and as most of the American 
demand for some time past has been from sources which 
would be supplied from the stocks, it would naturally 
affect the demand for new copper. The export price, 
however, improved from 8-124 c. to 8-20 ¢., or from 
£35 15s. to £36 5s. The difficulties of operating the code 
are still upsetting the American domestic market, but the 
price remains steady at 8-50c. Transactions in non-Blue 
flagle copper have been prohibited until June 15th, but 
this measure does not apply to export business. The 
European demand for electrolytic copper has been poor, 
and is likely to remain so whilst the restrictions upon 
business in imported copper remain in force in Germany 
and Italy. The standard market has shown rather more 
life this week, although there have been no important 
price movements. There is a large bull account out- 
standing, but it is said that a good proportion of this is 
copper held by investors and is not likely to be thrown 
on the market for some time.... Little interest has 
been taken in the tin market since the holidays, and the 
general tendency is to wait until the next meeting of the 
International Tin Committee on June 5th, after which 
something definite may be heard regarding the proposed 
Buffer Pool. Business with America has been poor, and 
apparently consumers in that country have covered their 
requirements for the time being. The announcement 
that the world consumption of tin increased by 29 per 
cent. for the twelve months ended March, 1934, has had 
little influence upon the market, although the consump- 
tion is estimated at 129,000 tons compared with 100,020 
tons for the previous year. Business with Continental 
users also has been limited to a few small parcels ; in fact, 
at the moment operations in this market seem to be 
confined almost entirely to professional dealings. 


Lead and Spelter. 


There has been a slightly firmer tone in the lead 
market of late, in spite of the fact that in the United 
States the price last week was reduced to 4c. The indus- 
trial demand in this country is distinctly good, and owing 
to the duty is almost entirely for Empire lead., It is 
practically impossible to obtain these brands for May 
delivery, and it is understood that nearly all the lead due 
to arrive in June has been sold. As a consequence duty- 
free metal is stil! being taken out of warehouse and dis- 
posed of to consumers at a considerable premium over the 
market price. The statistical position in the United States 
does not improve and the stocks at the end of April were 
222,900 tons, compared with 221,400 tons at the end of 
March. On the other hand, production was reduced in 
April to 32,100 tons, compared with 35,500 tons in the 
previous month. Deliveries showed little change, being 
30,700 tons for April, against 30,300 tons for March... . 
Steady conditions have ruled in the spelter market. 
although the failure of the price to advance as a result of 
the light arrivals has caused some disappointment. There 
is a distinct tightness in the market, not only as regards 
Empire brands, but also in Continental metal. This is 
reflected in a narrowing of the margin between the cash 
and three months’ price to 2s. 6d. The statistical position 
seems to be improving, but it is reported that the demand 
from consumers on the Continent has weakened of late. 
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Steelmakers : joists, 22s. 6d.: plates and sections, 15s. 
Pp 
PIG IRON. | STEEL (continued) 
Home. Export. | Home. Export. 
(D/d Teesside Area) | Grasaow anp District— zs. ¢. g's. a. 
N.E. Coast— £ 8s. d. £3. d. Angles ae ee Re 1, 430 
Hematite Mixed Nos... 3 8 0.. .. 3.0 0 | Tees. . 2 418.4 S..4...9 
No. 1 vv OB Bs d0 Xs 3.0 6 Joists 815 0. qi he 
Cleveland— (Did Teesside Area) | Channels. 812 6. 712 6 
Né. 1 a 310 0.. 3 0 | Rounds, gin. nen S 3m8. . 7 6 
No. 3G.M.B. "8 eS 21 6 | . under 3in. sch Hig, 7 0 0 
No. 4 Forge .. .. 3) Bi Mis: 217 0] Plates, jin. (basis) 815 0. 715 0 
Basic (Less 5/- rebate) . 3 65 0 = | ao tahiti). 0504. 8 0 0 
MipLanps— } i din. .. 9 6 0. & 5 0 
Staffs— (Delivered to Black Country Station) a orgin. «2 910 0. 810 0 
North Staffs.Foundry.. 311 0.. .. » fin. .. 9 2 6. 8 5 0 
+ ne Forge TL eee : Boiler Plates . . Ss & 3... 712 6 
Baxic (Less 5/— rebate) 310 0.. | Scien Otis Ase 
Northampton— | £ s. d. £s. d. 
Foundry No. 3 an af ae ~ | Angles Se Fi @ x , 2 
MR feck naka niunded «Mts Wy B | Tees... Oi Tir8. 8 7 6 
Derbyshire— | Joists 815 0. PTE 
No.3Foundry .. .. 311 0.. .. | Channels. . 812 6. 712 6 
Ries ek. Sige Rounds, Se. ond wp gs MO Be > 7 
- under 3in. 812 0. 7*.0 6 
ScoTLanp— } 
Hematite, f.o.t.furnaces 3 11 0.. } Plates, jin. (basis) S117" 9": 715 0 
No.1Foundry,ditto .. 312 6.. ate Sia 9°." : 8 0 0 
No. 3 Foundry, ditto B46h0:<: mS he des en ier 
Basic, d/d (Less 5/-rebate) 3 6 0 .. | 5: EG os. 5.0 RD 810 0 
ya ae nis. chic Moree 8 5 0 
: (3 15 6 d/d Glasgow TRELAND— BELFAST. Rest oF IRELAND. 
Hematite Mixed Nos. .. i ’ eo Sheffield OS Aaret 
4 5 6 ,, Birmingham | Angles 812 6. 815 0 
MANUF | Tees. . e129 6. 915 0 
'ACTURED IRON. Joists 900. 9 2 6 
Lanos.— Home. Export. | Channels. : S17" @: < 9 0 0 
£ s. d. Ss. a. Rounds, gin. and up 912 6. 915 0 
Crown Bars et ie Se | es under 3in. he ya 9 4 6 
Best Bars is SB | 
_ | Plates, jin. (basis) 0,9. 9 2 6 
8. boner al re S Aa. 3 950. 9 7 6 
wna -. --  :- erat! | 5 READS es 910 0. 912 6 
Best Bars .. .. .. 10 2 6. | Am. .. 915 0. 917 6 
Mrptanps— tin. .. 910 0.. 915 0 
Crown Bars .. . She 2 Oe 8 | 
Marked Bars (Staffs.) ee } OTHER STEEL MATERIALS. 
Nut and Bolt Bars 7 5 O0to715 0 eee. Export 
ScoTLanp— Sheets. £ s. d. £s.d 
: 
Coun meee oc cc feel @ Mar®. chic ee vo 10-G. to 13-G., f.o.r. BO Di nO vrcictes 815 0 
Bedtissi ens io cole hou. . 915 0 14-G. to 20-G., d/d BO: iO cloids 9 0 0 
iE “Goines —_ freee d/d 10°10 @'.. 9 & 0 
Common Stam... <..,--:, 9.18. 6.5. yeni 815 0 ee p PARIS py hin > big 
SR aad 1. © sk 915 9 The above home trade prices are for 4-ton : lots and over ; 
Teudin SethBlace 1oae Go! 60: 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
: 30s. per ton extra. 
7 Galvanised Corrugated Sheets, Basis 24-G. 
STEEL rie 
‘ | e. So. as 
LONDON AND THE SouTH— Home. Export. | 4-ton lots and up .. 13 0 0 
£ s. d. £s.d 2-ton to 4-ton lots 13 7 6 
Angles 810 0. Lb Ril Under 2 tons . 15 0 0 
Tees. . 910 0. eae Export : £16 7s. éd., oi. duty paid India. 
ange 817 $. Je de 4 £11 5s. Od., f.0.b. other markets. 
wéipeeat 815 0. 712 6 Scandinavian Markets Free. 
Rounds, gin. seh up ee Se 8 7 6 . 
under 3in. 8 14 6 — as a 
I : ; ; ; 20 by 14 basis f.o.b. Bristol Channel ports, 17/3 to 17/6. 
Plates, fin. (basis) oO Oo: 715 0 Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 
tt meee sae os 66: 8 0 0 Bille 
, ts. Send 
» tn. .. : 10 0. 8 5 0 Basic, Soft (25-41%C.) .. 6 0 0 
» win. .. ; Is 0. 810 0 , Medium (0-42% to 0-60%C.).. 6.17 6 
» in. 976. 8 5 0 » Hard (0-61%t00-85%C.) ..7 7 6 
Norts-East Coast— ss » (0-86%to0-99%C.) a 
£sd > 4, - » (1% C. and up) vi BA. 8 
Angles 2 TE De Soft (up to 25% C.), 500 tonsandup.. 5 10 0 
Tees. . 9 7.4 8 7 6 100 tons . 516 0 
Joists 815 0 7 7.38 Rails, Heavy, 500-ton lots, f.o.t.. . 810 0 
Channels. . 812 6 712 6 » Light, f.0.t... ti . 710 0 
Rounds, Sin. and up S..7. & 8 7 6 
mn under 3in. 812 0 7 0 0 
Plates, jin. at) 815 0 715 0 FERRO ALLOYS. 
oo” - Mm etfs 900 8 0 0 | Tungsten Metal Powder. . 3/6 per Ib. 
or ee) oS *s..’S 8 5 0 | Ferro Tungsten 3/3 per Ib. 
boo ES, « 910 0 810 0 } Per ton. Per Unit. 
” BR Tor i o 3 Ss 8 5 0 | Ferro Chrome, ¢p.c.to6p.c.carbon £23 0 0 7/- 
Boiler Plates jin. 8 s& 7 12.2 * ‘s 6 p.c. to 8 p.c. £21 12 6 7/- 
MIDLANDS, AND LEEDS AND DistRicT— " Tone wre: ms kes we 
Panay gay 3 Specially Refined .. 
eget “ 1d Max. 2 p.c. carbon £36 5 0 Llj— 
Angles ee So ee 4 iv Be 
I il ie hal eel US ce 8 76 ” » »  lp.c. carbon £38 15 9 11/- 
Rotate 815 0 fi 72/8 e a » 0-70p.c.carbon £42 0 0 12/6 
o. oe o- o* oe é ‘ 
Cineviaia: ; : 812 6. 712 6 ” » carbonfree .. 104 perlb. 
iat Motallic Chromium. 2/5 per lb. 
Rounds, Sin, and up O76. 8 7 6 
= pre a Np 812 0 2 @°® Ferro Manganese ipen ton) £10 15 Ohome 
i ; ¢ » Silicon, 45 p.c. to 50 p.c. £13 0 Oscale 5/— p.u. 
Plates, gin. (basis) 817 6. RAGED | -5, » Spc £18 2 6 scale 6/—p.u. 
” tein. oe: sot ian Dirhy Cre 8 0 0 , Vanadium 12/8 per lb. 
” tin. dette cet Br Tews + 8 5 0 »  Molybdenum.. 5/6 per Ib. 
» in... 912 6. 810 0 » Titanium (carbon free) 9d. per Ib. 
oo may tT LE Pee A as BE 8 5 0 | Nickel (per ton) £200 to £205 
Boiler Plates, jin. Re oe 7 12 6 | Ferro Cobalt 5/3 per lb. 








NON-FERROUS METAL. 


ein 


Official Prices, May 30th. 


lj » 1934 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated Britis 
Export orders of 250 tons and over may be subject to special quotations. 





CorpPpER— 
RIMMRY aca be sts 19 £32 10 Oto £32 11 
Three months .. £32 16 3to £32 17 
Electrolytio .. £36 0 Oto £36 5 
Best Selected Ingots, ava Bir. 
mingham ‘ £36 10 0 
Sheets, Hot Rolled £62 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 10d. 10d. 
»  Brazed (basis) 10d. 10d. 
Brass— 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 4 
Home. Export. 
Tubes, Sold Drawn, 2/1 alloy 9d. 9d. 
a Brazed. . ee 11d. 11d. 
Trn— 
CARs! 08 nes .. £232 10 Oto £232 15 » 
Three months .. . £229 15 Oto £230 0 0 
Leap. £11 2 6to £11 5 0 
Sreuran We £14 16 3to £14 17 6 
Aluminium Ingots (British) . £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth—NavigationUnscreened 13/3 to 13/6 
»  Glasgow— | 13/6 
” 9» Splint .. 15 /— 
AYRBSHIRE— 
(f.0.b. Ports)}—Steam 11/3 to 11/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Steam. . 13/3 to 13/6 
Unscreened Navigation 12/- to 12/9 
LoTHiaNns— 

(f.0.b. Leith)}—Hartley Prime. . - to 12/6 
Secondary Steam .. ws 11/9 
ENGLAND. 

YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 17/6 to 20,6 
Furnace Coke 13/;- to 17/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 13/9 to 14/- 
»  Second.. 13/- 
» Best Small .. 10/6 
Unscreened 12/— to 13/6 
DurHamM— 
Best Gas. . ; 14/8 
Foundry Coke 19/— to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/— to 26/- 
South Yorkshire Best .. 20/- to 22/- 
South Yorkshire Seconds 16/6 to 18/6 
Rough Slacks. . 6/-to 9/- 
Nutty Slacks 7/-to 8/6 


CaRDIFF— 
Steam Coals : 

Best Admiralty Large .. 
Secatideis 6.4 en ree!) 
Best Dry Large 
Ordinaries .. : 
Best Steam Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEa— 

Anthracite Coals : 
Best Large .. . 
Machine-made Cobbles. d 
Nuts 
Beans 
Peas Py ae 
Rubbly Culm. . 

Steam Coals : 

Large 
Nuts 
Smails 


SOUTH WALES. 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diese! Oil 


19/6 
19/— to 19/44 
18/9 to 19/- 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/- to 26/- 
22/— to 37/6 
19/6 to 21/- 

21/- 


35/— to 38/6 
42/6 to 51/- 
40/-— to 50/- 
25/- to 30/- 
18/— to 21/- 
10/- to 10/6 


18/— to 20/6 
18/6 to 22/6 
11/- to 13/- 


Per Galion. 
343d. 
4d. 


Manchester prices ia. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Machinery and Unemployment. 


THE proposal that has been made from time to 
ime to debar the use of machinery from the execution 
{ public works undertaken for the relief of unemploy- 
ment has found a first application at La Rochelle, where 
he municipality has decided that an extensive foundation 
x a public construction shall be excavated entirely by 
and. It is not known how many additional men will 





lus be provided with work, or how much unemployment 
pay they are at present receiving, but it is estimated 
hat the use of these extra men in the place of machinery 
will cost ratepayers 250,000f. At the same time, the | 
exclusion of machinery reacts upon employment in the | 
engineering and iron and steel industries, as well as upon 
the contractor’s specialised staff, so that from an economic 
point of view, there is every prospect of this additional 
local employment costing more to ratepayers and tending 
to produce unemployment in other directions. The men 
for whom work is being found on excavating this par- 
ticular foundation are probably of a class who would be 
equally useful in rural undertakings, where there is little 
need for machinery, or where preparatory work has to 
be done for the installation of machines, such as the con- 
struction of a dam for hydro-electric plant. Then there 
is the question of the capital value of works carried out | 
under any scheme of unemployment relief. An example 
of the way in which the importance of this factor has | 
heen under-estimated is afforded by the construction of | 
tenement buildings by the municipality on the site of the 
Paris fortifications. They were intended for habitation 
by wage earners with families. <A limit was fixed for the 
rents to be paid, but on the completion of the buildings 
the cost had so far exceeded estimates that rents had to 
be raised to beyond what the ordinary class of wage 
earners could pay. For financial reasons the capital 
value of relief works is taken into account in determining 
the enterprises that will be put in hand under the pro- 
gramme of public works now being prepared by the 
Government. They must bring in some return, either | 
directly or indirectly, and any small addition to rates and | 
taxes involved thereby must be justified by advantages | 
accruing from the works. This means that account 
must be taken of economy in the execution of works, and 
they must be arranged on a general plan so that local } 
relief will not be provided at the expense of labour interests | 
elsewhere. Employment in the engineering industries | 
is just as important as it is in other branches of industrial | 
activity, and there is no intention to sacrifice it, as appears | 
evident from the considerable number of engineering | 
enterprises that are included in the list of undertakings 
now under Government consideration. The La Rochelle | 
incident has had one good result in giving prominence | 
to the economic factor in unemployment relief works. 





Cross-Mediterranean Traffic. 


The collapse of foreign trade exchanges ot 
diverted interest to colonial development, and to the 
necessity of providing more rapid transport facilities | 
between Marseilles and North Africa. A beginning has 
been made with the laying down of a ship at the Penhoét | 
shipyard at Saint-Nazaire for the Compagnie Générale | 
Transatlantique. It will have a length of 141-9m.| 
at the water line, and a width of 19-2m. It will have 
three decks, and the displacement will be 8760 tons. The 
specification provides for a speed of 23 knots on trial 
with 18,000 horse-power, but normally the engines will 
develop 14,000 horse-power and the speed will be 21-8 
knots. With accommodation similar to that on the 
Atlantic liners, except that ample provision will be made 
for fourth-class passengers, the ship will carry about a 
thousand passengers of all classes. This acceleration of 
the sea passage, and the increasing traffic with North 
Africa, have rendered necessary the execution of plans 
which the Marseilles Chamber of Commerce has long had | 
in preparation to provide docking facilities in the Joliette | 
basin. It is hoped that the funds provided for the pro- | 
gramme of public works will allow of the construction of | 
four moles, which will be connected directly with the 
railway system, so that ships can dock alongside and avoid | 
delays that at present cause serious inconvenience to 
cross-Mediterranean traffic. 


North African Railways. 


The railways across Tunis and Algeria have 
been connected up with the railways in Morocco by the 
construction of a line about 220 miles long between 
Oudjda and Fez, which was officially opened last week. 
The topography of the country necessitated a consider- 
able amount of tunnelling, the three longest tunnels being 
respectively, 2300 m., 2600 m., and 1260m. There are 
numerous short viaducts and bridges crossing dried-up 
river beds which, in rainy seasons, become torrents, and 
foundations for piers and buttresses had to be sunk 
to depths of about 18m. The railway was completed 
two years before the contract date by the use of a full 
equipment of excavating and other machinery. 


The Railway Deficit. 


Now that the reports of all the railway companies 
have been published, it is seen that the total deficit for 
1933 was more than 3861 million francs, an increase of 
281 millions as compared with the previous year, despite 
the fact that during the period the companies realised 
economies amounting to about 500 million frances. As 
the profit derived by the State in the form of taxes on 
traffic, the postal service, and military and other free 
transport, as well as other taxes of different kinds, reached 
a total of close upon 3000 million francs, the principal 
reason for the failuré of the railways to pay their way 
becomes obvious. The reduction of the State tax on 
passenger fares from 32-5 per cent. to the normal 12 per 
cent. will only affect the situation during the present year. 
The traffic receipts for the first quarter continued to be 
unsatisfactory, and it is not expected that there can 
be any improvement until the road and rail organisation 





is completed. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


408,912. November 30th, 1933.—Puriryinc Steam, The 
Superheater Company, 60, East Forty-second-street, New 
York. 

The inventors suggest that the steam coming from a boiler 
may be contaminated with material carried in solution by 
entrained water. In order to purify the steam, which comes 
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from the drum A and is delivered at B, it is ‘“* bubbled ’’ through 
the feed water in a secondary drum C. Through this drum the 
feed water is passed from the inlet D. A steam turbine E serves 
to make up any difference between the pressure in the first and 


second drums, and the feed is delivered to the boiler by the | 


pipe F.—April 19th, 1934. 


INTERNAL COMBUSTION ENGINES. 


409,036. October 29th, 1932.—Spark IGNITION CIRCUITS FOR 
INTERNAL CoMBUSTION ENGINES, The British Thomson- 
Houston Company, Ltd., Crown House, Aldwych, London, 
W.C.2 ; Cecil James Morton, of ** Stanway,” 86, Wainbody- 
avenue, Green-lane, Coventry: and Leonard Griffiths, 
of *‘ Kennington,’ 78, Biggin Hall-crescent, Coventry. 

This invention relates to spark discharge circuits of the 
type comprising an inductive winding in which the discharge 
current is induced, and a discharge gap, one side of which 
is earthed, and connected across 
this winding. The brush holder 
moulding A in Fig. 1 revolves 
about the axis, and contains 
a brass insert B along this axis. 
The high-tension current is 
picked up bya brush, not shown, 
at the left-hand end of the 
insert, and is carried along the 
insert and through spring C, 
which presses against and con- 
tacts with the resistance pellet 
D. This pellet is made of resist- 
ance material moulded to dove- 
tail into brass flanges E. The 
spring C presses the pellet D 
against the brass strip F, which 
forms the distributing electrode, 
and which is held by screws G 
and H, which screw into inserts 
in moulding A. When these 
screws are removed, the spring 
C© forces the distributing elec- 
trode F and the pellet D out of 
the brush holder moulding B. 
The screw G is arranged to serve 
as a safety gap electrode. The 
electrode J with which it co- 
operates is carried by a metallic 
sleeve K, which surrounds and 
revolves with the brush holder 
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Fig 2 moulding A, and is earthed 
through ——, bearings, 
not shown. Fig. shows an 


embodiment of the invention inside the case of an ignition coil. 
This coil is of the type having the magnetic core L connected 
to the high potential end of the secondary winding, and carries 
a spike M on one of its brass flanges, and this spike is driven 
in among the laminations or wires of the magnetic core L to 
provide a contact and a mechanical support. The spring N 
makes contact between the top flange of the resistance pellet 
D and the high potential terminal socket O.— April 26th, 1934. 


409,246. December 6th, 1933.—CyYLINDERS oF INTERNAL 
ComsBustiIon Enerves, Henry Kent-Norris, of 15, Bucking- 
ham-road, Newbury, Berkshire. 

In high-compression oil engines, such as multi-cylinder 
heavy-oil engines operating on the two-stroke cycle, the spray 
or injection valve is usually situated in the cylinder head, and 
ports are provided in the cylinder wall which are used for 
scavenging, exhaust and charging of the cylinder. Owing to the 
high temperature of the gases which pass through the exhaust 
port, certain difficulties are met with owing to uneven expansion 
and contraction, especially in cases where, owing to the size 
of the exhaust port, the latter has to be divided into sections 
by means of so-called ‘‘ port bars.” The object of the invention 
is to overcome these troubles. A is the liner or interior wall of 
the cylinder ; B are the air inlet ports, and C the exhaust ports ; 
D are port bars in the air inlet port, and E are the port bars in 
the exhaust port, three port bars being shown in the example 
illustrated. F is the water jacket surrounding the liner A 
which cools externally the portions of the liner contiguous 
to the air inlet ports B, and which admits cooling water to the 
hollow interior of the port bars E. G is the tube around which 
the metal of the cylinder is cast during the formation of the 
port bars. The port bars are disposed at an angle of approxi- 
mately 30 deg. to the axis of the liner A, and the port bars 
are cast around the tube G, which, when in position, allows 
cooling water to pass therethrough. Each tube G is of a helical 
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form longitudinally so as to form throughout its length a true 
helix in relation to the axis of the cylinder, and slightly twisted 
throughout its length so that the upper and lower trapezoidal 
shaped ends are located in planes substantially parallel to one 
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another, the port bar when cast around the tube G having a 
similar curved, inclined and slightly twisted shape.—A pril 26th, 
1934. 


SWITCHGEAR. 
409,047. November 9th, 1932.—Swircucear For Hicu- 


TENSION AERIAL ELEcTRIC TRANSMISSION LiNEs, William 
Herbert Turner, of The Grove, Meanwood, Leeds, and 
William Herbert Isherwood, of 4, Caythorpe-road, Leeds. 
The object of this invention is to provide a cheap and effective 
means of connecting or disconnecting a transformer or spur or 
branch line to or from the main supply conductors. A base A 
with bolts serves for securing the equipment to the pole or other 
support, and with a bracket B arranged for attachment of fixed 
insulators C carrying contacts D and auxiliary contacts E, both 
of usual type, and terminals F for attachment of leads from the 
line, from cable box, or the like. Upon the base A there is a 
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sliding member which may be a frame composed of side pieces 
G, and cross bars H, retained in position by guides, and having 
a bracket J arranged for attachment of moving insulators K, 
only two of which are shown, fitted with switch blades L, 
and terminals M, from which flexible connections may be taken 
up to the leads of a controlled line, or to terminals mounted 
in a suitable position. The switch contacts D and blades L 
are so designed and adjusted that when the assembly of the 
sliding frame, bracket, insulators, and switch blades is moved 
upwards, the blades will properly engage with the contacts, 
and when moved downwards will disengage and separate the 
contacts and moving blades by the required amount. The 
movement is effected by handle N.—A pril 26th, 1934. 


TRANSMISSION OF POWER. 


409,083. January 5th, 1933.—ScroLits oR WorMs For UsE IN 
Driving Worm WHEELS, Ernest Scragg and Sons, Ltd., 
of Paradise Works, Macclesfield, Chester, and Thomas 
William Scragg, of the same address. 

This invention has reference to scrolls or worms for driving 
worm wheels, and has for its object to provide improvements 
therein whereby they may be mounted on shafts which are in 











place, without the necessity; 


bearings to slide the scroll or worm along it, the invention 
being particularly designed for use in connection with spinning 


for removing theJshaft from its 


and winding machinery. The scroll or worm is made in two 
parts longitudinally divided, as shown, one end of the scroll 
or worm ving a boss, the two halves of the boss, when in 
position, being held together by screws, and the opposite end 
of the scroll or worm being surrounded, if desired, by a small 
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bearing or ring, the scroll or worm being smooth at the opposite 
end to provide engagement with the bearing or ring, or having a 
boss similar to that at the other end.— April 26th, 1934. 


FURNACES. 


408,704. October 24th, 1932.—Reruse Destructors, Petrie 
and McNaught, Ltd., Crawford-street, Rochdale, and G. 
Petrie. 

This refuse destructor has a travelling grate A, with a forced 
draught air-box B. The air is supplied by the fan C, which sucks 
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from the outgoing end of the furnace. The refuse is dumped 
on the grate through the openings D D, and the clinker taken 
away by the elevator E. It is cooled by -water sprays at F, 
and the furnace walls are water-cooled, A secondary combustion 
chamber is provided at G.—April 19th, 1934. 


SHIPS AND BOATS. 


409,082. January 3rd, 1933.—FrErry Boats, John I. Thorny- 
eroft and Co., Ltd., of Thornycroft House, Smith-square, 
Westminster, and Kenneth Coules Barnaby, of Woolston 
Works, Southampton. . 

With ordinary double-ended ferry boats with a screw at 
each end, it has been found that the bow screw propeller is 
inefficient, and to remedy this disadvantage, a clutch has been 
fitted between each end of the driving shaft of the main engine 
and the corresponding propeller shaft. While the use of such 
clutches enables the inefficiency of the bow propeller to be 
obviated to some extent, they involve extra complication 
and may result in overloading the ait propeller should there be 

a restricted depth of water. The invention has for its object 

to provide a double-ended ferry boat wherein the bow propeller 
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will be relieved of most of its load without the use of a clutch, 
while the aft propeller will give a gocd efficiency. The boat 
is provided at each end with an open tunnel A dying away in 
the direction of, but not extending to, the midship section of 
the boat, and within which is a screw propeller carried by and 
rotated by a shaft connected to the driving engine of the boat. 
Each screw propeller is, as shown, of such a diameter that it is 
only partly immersed when the boat is at rest. When the driving 
engine is a steam engine, the propeller shafts will be directly 
and positively connected to the crank shaft of the engine, while, 
in the case of an internal combustion engine, the propeller shafts 
can be directly and positively connected to an auxiliary shaft 
adapted to be driven from the engine shaft, and to be rotated 
in one direction or the other at will by means of reversing gear.— 
April 26th, 1934. 


MISCELLANEOUS. 


409,025. October 26th, 1932.—Execrric Cut-outs, Ferguson 
Pailin, Ltd., of Buckley-street, Higher Openshaw, Man- 
chester, and George Pailin, of the same address. 

The object of this invention is to provide an improved 
cut-out which is not dependent for its action upon the fusion 
of a wire, and in which the ratio between the normal current 
and the “blowing” current 
can be any desired amount. A 
further object is to provide a 
cut-out in which the operative 
parts can be readily replaced at M 
small cost. The cut-out com- 
prises a long hollow cylinder A 
having electrically conducting 
flanged collars B and C. The 
cylinder ‘presents an internal H 
shoulder at D to receive the end 
of a short sleeve E in which the 
piston F is located. An internal 
fillet or ledge G supports the 
piston. The conducting wire 
H extends through the piston to 
which it is secured, through a 
space J in the piston (where gun- 
powder or some other gas-evolv- 
ing body is placed), and through 
a plug K in the top of the sleeve 
to the upper side of the latter, 
where it is clamped by a plate M, 
which is secured to the sleeve E 
by screws, and above which is a 
plug N screwing into the collar 
C. A flexible conductor O 
extends from a plug P to the 
flanged collar B. ‘he conducting 
wire H is of reduced section, and 
is not under tension at this part. 
When heating of the part of the 
conductor H within the space J 
containing the gas-evolving body 
occurs, ignition of the body 
takes place, with the rapid evolution of a large body of gas. The 
pressure of the latter causes the piston F to break away the fillet 
G, which holds it in place and the pistonis propelled forward with 
great force, causing fracture of the wire Hand rapid separation 
of the fractured ends, whilst it forces the flexible conductor O out 
through the open end of the cylinder A. To make the cut-out 
again available for service, it is only necessary to replace the 
sleeve E and piston F, and associated operative parts, by a new 
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409,172. July 19th, 1933.—-Fusip_e Exvectrric Cut-outs, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

According to the invention, the porcelain in the vicinity of 
the terminal clips of a fusible cut-out is coated with a layer 
of metal as is indicated at A, with which the terminal clips are 
in contact. This serves to short circuit the air gaps between the 
terminal clips and the porcelain whereby all the electrostatic 
field is confined to the porcelain casing itself. By this means 
the air gaps are, in effect, entirely eliminated, thus doing away 
with the oceurrence of corona and of sparking due to the pre- 
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sence of air gaps in series with the porcelain. The porcelain 
alone has sufficient dielectric strength to withstand the stresses 
set up by the potential between the terminal clips. The coating 
or plating of the parts of the porcelain may be effected in any 
suitable manner and by any suitable process. Preferably, the 
inventors leave unglazed the portion of the porcelain which is 
to be coated and apply the metal coating to it by a suitable 
spraying process. By the invention a metallic shield is provided 
for the terminal clips by means of which voltage at which corona 
or sparking takes place becomes materially higher than would be 
the case were the coating not present.—April 26th, 1934. 


409,190. August 30th, 1933——Mrercury Vapour Arc ApPa- 
RatTus, Aktiengesellschaft Brown, Boveri et Cie., of Baden, 
Switzerland. 

The invention relates to a mercury vapour are apparatus with 
are guiding sleeves surrounding the anodes and control grids 
in the sleeves, which are disposed immediately in front of the 
anode, the eontrol grids having optionally placed in front of 
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them at least one non-controlled grid and the control grids and 
the holders for the same consisting of refractory materials 
such as graphite, molybdenum, &c. A separate holder for 
the control grid is provided, which closely surrounds the anode 
in the form of a sleeve A and the grid B is loosely held at the 
lower edge of the sleeve so that distortion or jamming of the 
grid due to thermal stresses is prevented. C is the anode sleeve. 
—April 26th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 
Iron AND STEEL, INsT.—Annual meeting in London. 
programme see page 433. 
PuysicaL Socrery.—At Imperial College of Science and 
Technology, 8.W.7. Council meeting, 4 p.m.; meeting, 4.45 
for 5 p.m. 


For 


SaTURDAY, JUNE 2ND. 
Inst. or EtectricaL EncIneERsS: Lonpon StupENTs.— 
Summer outing. Tour of electrification scheme of the Southern 
Railway. Leave Victoria noon. Further particulars from Mr. 
N. Rice, 32, Elsie-road, Dulwich, S8.E.22. 


Inst. or Etectrican EnGineers: SovutH MIDLAND 
StupEents’ SectTion.—Annual summer meeting. Visit to 
Stonebridge Park power station, near Wembley. Leave New- 


street Station, Birmingham, 11.50 a.m. 
Monpay, JUNE 4TH. 


Roya Inst. or Great Baritain.—2l, 
Piccadilly, W.1. General meeting, 5 p.m. 


TUESDAY, JUNE 5TH, TO FriIpay, JUNE 8TH. 


Albemarle-street, 


WEDNESDAY, JUNE 6TH, TO SATURDAY, JUNE 97H. 

Inst. oF TRANSPORT.—Congress at Leeds. For programme ser 
page 494. 

Newcomen Socrery.—Summer meeting in Derbyshir: 
Headquarters, the Friary Hotel, Derby, Wednesday : Recep 
tion at Art Gallery and Museum by the Mayor of Derby, 8 p.m. 
Thursday: Leave headquarters for visit to Old Crown Der|, 
China Works, King-street, 9 a.m.; visit to L.M. and 8. Railwa\ 
Museum, Midland Station, 11 a.m.; lunch in Derby, 1 p.m 
leave headquarters by motor coach for visit to quarries of Cla 
Cross Lime Company at Ambergate, to see the quarries at 
Crich, Stephenson winding engine, 2 p.m.; leave for Belper t; 
visit hosiery works of George Brettle and Co., Ltd., demon 
stration of the working of an old stocking frame, latest hosiery, 
machinery, 3.45 p.m,; tea at the Strutt Arms Hotel, Milford, 
4.45 p.m.; visit Little Eaton pumping station, 5.30 p.m., 
dinner Friary Hotel, Derby, morning dress. Paper, ‘‘ Notes on 
Old Derbyshire Industries,” by Rhys Jenkins, or paper, ‘ Th: 
High Peak Railway,” by Mr. David P. Carr, 7.30 p.m. Friday : 
Leave headquarters by motor coach and proceed vid Belper 
Cromford, vid Gellia-Winster to Birchover Quarries, 9 a.m.: 
visit the works of the D.P. Battery Company, Ltd., 11 a.m.: 
lunch at the Royal Oak Hotel, Bakewell, 12.30 p.m.; depart 
for Mill Close Lead Mine, Darley Dale, 2 p.m.; depart for 
Whitworth Institution, inspection of the barmaster’s records, 
4.15 p.m.; leave Whitworth Hotel for Lea Bridge to inspect the 
Smelt Mills associated with the Mill Close Mine (it is hoped that 
the High Peak Railway, Cromford Section, may be inspected, 
and pornhiy a@ pumping engine situated near the Cromford 
Canal), 5.15 p.m. erby will be reached about 7.45 p.m. 
Saturday : Leave headquarters by Trent omnibus for Tutbury 
Glass Works, 9 a.m.; arrive in Derby for lunch, 1 p.m. 


FRripay, JUNE 8TH. 

NationaL SMOKE ABATEMENT Society.—71, Eccleston- 
square, 8.W.1. Symposium on Smokeless Open-grate Fuels. 
The Fuels, 11 a.m.; The Fuels in Use, 2.30 p.m. 

WEDNESDAY AND THURSDAY, JUNE 131TH AND 14TH, 

Hamsure Tank Soo.—Visit to Leith and Glasgow. 


Monpay, JUNE 18TH, TO WEDNESDAY, JUNE 20TH. 
Inst. OF HEATING AND VENTILATING ENGINEERS.—Summer 
meeting at Hastings. Monday: Queen’s Hotel, Council meet- 
ing, 5.30 p.m. Tuesday: Queen’s Hotel, “Some Heating and 
Ventilating Problems,’’ Mr. A. F. Dufton, 9.30 a.m.; reception 
and banquet, 6.45 for 7.15 p.m. Wednesday: Circular motor 
tour, 10 a.m. 


TurEspAay TO SaturRpDAy, JUNE 267TH TO 30TH. 
British WATERWORKS AssociaTION._Summer meeting at 
Edinburgh. For programme see page 373. 
WEDNESDAY, JUNE 27TH. 


Roya METEOROLOGICAL Soc.—Visit to Croydon Aerodrome. 
Reception, 3.30 to 4 p.m. Address, ‘* Developments in the 
Meteorological Services for Aviation,’’ Mr. F. Entwistle, 4 p.m. 
Inspection of the Aerodrome, 5.15 p.m. 


WEDNESDAY, JULY 4TH. 

Inst. oF ELECTRICAL ENGINEERS : SOUTH MipLAND CENTRE. 
—Summer visit to works of Callenders’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 
street Station, Birmingham, 8.20 a.m. 

Turspay To Fripay, Juty 10TH To 13TH. 
Inst. oF Nava Arcuirects.—Preliminary programme for 
summer meeting, see page 440. 
SaTURDAY TO WEDNESDAY, JULY 28TH TO AUGUsT 8TH. 
Inst. oF ELEectTricaL ENGINEERS: LONDON STUDENTs. 


Summer tour to Ruhr District of Northern Germany. Par- 
ticulars from Mr. T. 8. Smith, 51, Exeter-road, Welling, Kent. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Ruopes, BryDon anv Youart, Ltd., of Stockport, have been 
appointed sole agents and distributors in Great Britain for the 
Sihi self-priming water pumps, vacuum pumps, and com- 
pressors. 

Be.v’s AsBESTOS AND ENGINEERING Supp.its, Ltd., has 
appointed Mr. M. H. P. Allen, who during the last ten years has 
been manager of the Birmingham branch, director and general 
manager of Bell’s Asbestos (London) African Agency, Ltd. He 
will sail for Cape Town in August. 


B.E.N. Parents, Ltd., Park Royal, London, N.W.10, have 
appointed Mr. A. G. Roper assistant sales and service manager 
at their head office in Gorst-road, Park Royal. Previously, 
Mr. Roper was in charge of the showrooms at 92, Tottenham 
Court-road, and his place there has been filled by Mr. A. Keall. 








INSTITUTION OF STRUCTURAL ENGINEERS: CHARTER 
LuncHEon.—A happy event in the quarter-century history of 
the Institution of Structural Engineers took place on Thurs- 
day, May 24th, when a luncheon was held at the Mayfair 
Hotel, London, W.1, in order to commemorate the granting of 
a Royal Charter of Incorporation. The President of the Insti- 
tution, Major A. H. 8. Waters, V.C., took the chair, and close 
upon 250 members and guests were present. A telegram was 
read from the Prime Minister who regretted his inability to 
attend. The Charter was formally handed to the President by 
Mr. Ernest Brown, the Parliamentary Secretary of the Depart- 
ment of Mines. In proposing the toast of “ The Institution of 
Structural Engineers,” Mr. Brown said that the Institution had 
grown out of a real need, and he paid a personal tribute to the 
improvements he had noted in recent building styles and 
designs. He expressed the hope that the Institution would 
assist in the creation of future buildings, not only noteworthy 
for their size and solidity, but structures which in every way 
would become lasting monuments worthy of a great people. 
Major Waters, in responding to the toast, said that the Insti- 
tution had not only grown out of a great need, but had developed 
under the same necessity. The granting of a Royal Charter 
meant added responsibility for all its members. The Institution 
was started only twenty-five years ago by a small band of 
enthusiasts, but its membership had now become more than 
3500. The President-elect, Mr. Ewart 8. Andrews, A.M. Inst. 
C.E., proposed the toast of ‘‘ Our Guests,’’ and Mr. Ewart G. 
Culpin, F.R.I.B.A., the Vice-chairman of the London County 
Council, replied. Mr. Culpin spoke of the Council’s Building 
Acts, and said that it would be at least three years before the 
recommendations of the Advisory Committee which had now 
been sitting for three years, could be put into legislative form. 
Without tampering with matters affecting safety, could not 
some way be devised, Mr. Culpin asked, by which new building 
methods and research results could be quickly put into practice ? 
Possibly parts of the Building Acts might be replaced by 
Council by-laws, which could be put immediately into practice 
after due notice had been given. Mr. Culpin was supported 
by Mr. H. Berry, A.M.I. Mech. E., the Chairman of the Build- 
ing Acts Committee of the London County Council, who spoke 
of the partnership of the Institution of Structural Engineers in 








set of such parts which form a complete self-contained unit readily 
placed in position and relatively inexpensive.— A zril 26th, 1934. 








Inst. oF British FounpRyMEN.—Annual Conference at 
Manchester. For programme see page 464. 


advancing development in the structural engineering and 
building industries. 
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A Seven-Day Journal 


Birthday Honours. 


ENGINEERS, industrialists, and scientists alike 
figure in the list of honours conferred by the King 
on the occasion of his sixty-ninth birthday on Sunday, 
June 38rd. Lord Wakefield is made a Viscount for 
his public services, especially to civil aviation. Sir 
Hugo Hirst, the chairman and managing director 
of the General Electric Company, Ltd., and Mr. 
Gerald W. E. Loder, the chairman of the Southern 
Railway Company, are created Barons, while Sir 
John Priestman, shipbuilder and industrialist, is 
made a Baronet. A Knighthood is conferred upon 
Commander C. W. Craven, R.N. (Ret.), the managing 
director of Vickers-Armstrongs, Ltd. In the Order 
of the Bath, Military Division, Engineer Vice-Admiral 
H. A. Brown becomes a K.C.B., while in the Civil 
Division, Dr. R. E. Stradling, M. Inst. C.E., Director 
of Building and Road Research, is made C.B. In 
the Order of the Indian Empire, the following 
members of the Indian Service of Engineers have been 
made C.I.E.:—Mr. J. M. B. Stuart, Irrigation Branch, 
Burma; Mr. F. T. De Monte, Chief Engineer, Posts 
and Telegraphs, and Mr. 8. H. Bigsby, Superintending 
Engineer, Punjab. Recipients of honours in the 
Order of the British Empire, Military Division, 
include Engineer Rear-Admiral J. H. Hocken 
(Ret.), who becomes C.B.E. In the Civil Division, 
Sir Alan Garrett Anderson has been raised to the 
rank of G.B.E. for valuable services rendered to 
Government Departments, and a like honour is 
bestowed on Sir John C. W. Reith, Director-General 
of the British Broadcasting Corporation. The 
honour of C.B.E. is bestowed on Captain Geoffrey 
de Havilland, director and designer of the de 
Havilland Aircraft Company, Ltd., and Mr. Loughnan 
St. Lawrence Pendred, who has been Editor-in- 
Chief of THE ENGINEER since January, 1905, when 
he followed his father, Vaughan Pendred, who had 
occupied the editorial chair for nearly forty years. 
Mr. Loughnan Pendred was educated at the ‘‘Central”’ 
and “Finsbury,” served his time with Davey, 
Paxman and Co., Ltd., and worked as an improver 
with Van den Kerchove, of Ghent, and the Chemins 
de fer de l'Ouest. He then went to Elswick, where 
he spent three years in the Ordnance Factory, part 
of the time on Mr. Saxton Noble’s staff. In November, 
1896, he was appointed a sub-editor of THE ENGINEER. 
He was President of the Institution of Mechanical 
Engineers in 1930, President of the Institution of 
Engineers-in-Charge from 1926 to 1928, and President 
of the Newcomen Society, of which he was one of the 
founders, in 1922 and 1929. He is an Honorary Life 
Member of the Institution of Mechanical Engineers, 
an Honorary Member of the Junior Institution of 
Engineers, and a member of the Iron and Steel 
Institute. He has served on numerous committees, 
and is known to many engineers as a lecturer and 
speaker. In 1930 he went to America as the official 
delegate of the engineering profession of Great 
Britain, and was presented with the Commemoration 
Medal of the fiftieth anniversary of the American 
Society of Mechanical Engineers. 


A Thames Passenger Transport Inquiry. 


THE Minister of Transport has requested the London 
and Home Counties Traffic Advisory Committee to 
hold a public inquiry into the desirability and prac- 
ticability of the provision of a regular passenger 
transport service on the river Thames, and to report 
to him thereon. Under the powers conferred upon 
it by the London Traffic Act, the Advisory Com- 
mittee has now appointed five of its number to hold 
this inquiry. The Chairman will be Sir Henry Jack- 
son, and the other four members are Mr. H. E. 
Clay, Mr. F. Bertram Galer, Mr. C. Latham, and 
Sir John R. Pakeman. Notice has been given that 
the inquiry will take place in the Traffic Commis- 
sioners’ Court at Caxton House (West Block), Tothill- 
street, S.W.1, at eleven o’clock on Thursday morning, 
June 28th, 1934. It is further requested that any 
person affected by the subject-matter of the inquiry 
who desires to make representations thereon, should 
send to the Secretary of the Advisory Committee, at 
7, Whitehall-gardens, London, 8.W.1, on or before 
June 20th, a clear and concise statement showing the 
nature of the representations he desires to make, 
and whether he desires to be heard at the inquiry. 


State Coal Control in Belgium. 


THE Belgian colliery industry has fallen into a 
condition of helplessness from which it is hoped to 
rescue it by empowering the State to take over entire 
control of the coal trade, with the object of enabling 
coalowners to carry on without accumulating stocks 
until such time as there is an improvement in the 
situation. The control is admittedly experimental, 
and will be abandoned if it fails to work satisfactorily. 
A Bill giving to the Government the necessary powers 
is expected to be introduced into Parliament almost 
immediately. All matters relating to production, 
imports of coal, sales and prices, will be dealt with 
by the Government after consultation with a com- 
mittee composed of coalowners, miners, consumers, 
importers and exporters, while actual production 


| wit be regulated on the recommendation of a com- 
; mittee of coalowners. Attempts by coalowners 
themselves to come to an agreement for a reduction 
of output have failed, and the Government will 
have the power, on the passing of the Bill, to adopt 
the views of the majority as to the extent of the 
reduction which will have to be enforced if other 
proposals are to be put into effect. Nothing, for 
example, can be done to modify the conditions of 
the existing convention between Belgian and German 
coalowners with regard to imports of German coal 
unless Belgian coalowners undertake to reduce their 
output. The State will adjust production and 
imports in a way to ensure a balance between the 
home production and consumption, without entailing 
any increase in the cost of coal to the consumer. 
The Government refuses to exercise any control over 
miners’ wages, and coal owners have consented to 
suspend for a further period the notice for a wage 
reduction which was decided upon at the beginning of 
the year. It is proposed to create a “‘ compensation 
fund ” by means of the tax on imported coal, as well 
as a tax of 2f. a ton on the coal produced at home 
collieries, with the object of assisting coalowners and 
miners. It is uncertain whether the suggestion that 
the fund should also be utilised for the payment of 
bounties on exported coal will be entertained. 


Admiralty Appointments. 


THE Admiralty announces that Mr. A. L. Anderson, 
M. Inst. C.E., has been selected to succeed Mr. T. B. 
Hunter, C.B., M. Inst. C.E., as Civil Engineer-in- 
Chief, on the retirement of Mr. Hunter in November 
next. Mr. Anderson was educated at Cheltenham 
College. During his Service career he has been engaged 
in important work both at home and abroad, which 
has included the preparation of designs in connec- 
tion with the Rosyth Naval Dockyard, and more 
recently those for the new naval dockyard at Singa- 
pore. On Saturday last, June 2nd, a further inter- 
esting announcement was made in connection with 
the Permanent Secretaries of the Admiralty. At 
the request of the First Lord of the Admiralty— 
Sir Bolton Ayres Monsell—Sir Oswyn A. R. 
Murray, G.C.B., has consented to serve as Permanent 
Secretary beyond the normal age for retirement until 
the latter part of 1936. In similar circumstances, 
Sir Vincent W. Baddeley, K.C.B., has consented to 
serve as Deputy Secretary until the end of 1935. Sir 
Oswyn Murray, who will be sixty-one in August, has 
been Secretary of the Admiralty since 1917, and Sir 
Vincent Baddeley, who will be sixty in September, 
has been Deputy Secretary since 1931. He was 
appointed First Principal Assistant Secretary in 1921 
and was transferred to the Admiralty from the War 
Office in 1899. 


The Suez Canal. 


SPEAKING at the annual general meeting of the 
Suez Canal Company, held in Paris on Monday, June 
4th, the Marquis de Vogiié said that expenditure had 
been reduced by 31 per cent. compared with 1930, 
and the savings under the head of personnel accounted 
for about two-thirds of the reduction. On the other 
hand, in view of the difficult situation of the shipping 
industry, fresh decreases had been effected in the 
transit dues, which had been brought to a lower level 
than those of pre-war days, reckoned in gold francs. 
Criticism was still met with, and there were those who 
referred to the pitiless attitude of the management 
and talked of the canal as a barrier to world com- 
merce. The increase in the shipping which had passed 
through the canal was, however, an answer to this. 
The returns for the first quarter of 1934 showed that 
a part of the shipping that had left the canal for the 
Cape route during the past two years was returning. 
But although the statistics of the company showed 
that the commercial activity was reviving, it was not 
to be supposed that trade had begun to march towards 
normal. Of the many causes of the disturbed state 
of trade the monetary question was perhaps one of 
the most influential and insistent. Faced by the 
difficulty of transfer, many countries had concen- 
trated on internal trade and had restricted importa- 
tion, thereby shutting themselves off from foreign 
markets for their own goods. The return of con- 
fidence was essential to the restoration of normal 
economic life, and anything that contributed to it was 
to the interest of the canal company’s undertaking. 


L.M.S. Road Vehicle Programme. 


Some indications of the important part which road 
transport vehicles now play in modern railway 
practice is afforded by the fact that orders for over 
1000 new road motor vehicles have recently been 
placed with British manufacturers by the London, 
Midland and Scottish Railway Company. The orders 
comprise no less than 515 motors, which, together with 
557 trailers, make a total of 1072 vehicles forming the 
company’s 1934 road programme. When these vehicles 
are delivered the company will be in a position con- 
siderably to improve the efficiency of its road trans- 
port fleet and will be able to meet increased traffic 
requirements. The wide diversity of the road trans- 
port work carried out by the railway company is 
exemplified by the different classes of vehicles ordered, 
which include passenger saloon cars, parcels and 
general utility vans, livestock lorries and motor horse 
boxes, heavy lorries and tipping lorries, shunting 








tractors, and works trucks. A special item in the 
present programme is the placing of orders for 294 
** mechanical horse ’’ tractors and 540 trailers, which 
are required for collection and delivery work to and 
from important goods depéts. Among the firms 
with which orders are placed are Albion Motors, Ltd., 
Morris Commercial Cars, Ltd., the Ford Motor Com- 
pany, Jowett Cars, Ltd., Dennis Bros., Ltd., Karrier 
Motors, Ltd., Scammel Lorries, Ltd., Cranes (Dere- 
ham), Ltd., Eagle Engineering, Ltd., Harrow Indus- 
trial Company, Ltd., Scottish Motor Traction, Ltd., 
Miles, Ltd., Commer Cars, Ltd., Leyland Motors, 
Ltd., Austin Motor Company, Ltd., International 
Harvester Company, Ltd., Lansing Bagnall and Co., 
Ltd., and Douglas Motors (1932), Ltd. 


Gas Charges. 


On Thursday, May 3lst, the Gas Undertakings 
Bill, which contains a number of miscellaneous 
clauses affecting the law with regard to gas under- 
takings, including regulation of the issue of capital and 
of the charges for gas, came before a Standing Com- 
mittee of the House of Commons. Mr. Oswald Lewis 
moved a new clause to give gas undertakings power 
to make a minimum quarterly charge of 10s. or the 
price of 10 therms, whichever was the less. He said 
that for some time electricity supply undertakings had 
been given power to make a minimum charge, and if 
gas companies were denied that power, it would put 
electricity undertakings in an unfair position. If 
it were thought that the minimum charge was too 
high, those responsible for the clause would be pre- 
pared to consider an amendment. Obviously, if 
the new clause were passed, some small consumers 
of gas would have to pay more. Dr. Burgin, Parlia- 
mentary Secretary to the Board of Trade, strongly 
opposed the amendment on the grounds that the 
basis on which the Bill was passed through the House 
of Lords was that no minimum charge should be 
made. The Government, he said, secured, what it 
thought, was agreement with the gas industry that no 
such proposal should be put forward. The Govern- 
ment was not prepared to have millions of consumers 
told at the end of a quarter that they must pay for gas 
they had not used. The amendment was ultimately 
withdrawn, and Dr. Burgin asked the Committee 
to accept a new clause which, he said, would make it 
impossible for a local authority to prohibit a tenant 
having the form of light and power he desired. The 
clause was moved by Mr. Lewis, and was agreed to. 


Waterloo Bridge. 


On the evening of Wednesday, May 30th, a 
parliamentary debate took place on Sir William 
Davidson’s amendment to the London County 
Council’s Money Bill, which, in effect, declared that 
the House of Commons confirmed the view it expressed 
two years ago, that Waterloo Bridge should be re- 
conditioned rather than replaced by a new structure. 
The debate, which proceeded on fairly evenly balanced 
lines, seemed on the whole to show some converts in 
favour of the scheme for a new bridge. On a free 
vote the House of Commons decided by 194 votes 
to 159 against the demolition of the existing bridge. 
On Monday, June 4th, it was decided by the Highways 
Committee of the London County Council, despite 
the adverse parliamentary vote, that, subject to the 
concurrence of the Finance Committee, a recom- 
mendation should be submitted by the Highways 
Committee to the Council at its meeting on June 12th 
to demolish the present bridge. The proposal is to 
replace it with a new bridge of not more than five 
arches over the river of sutficient width to take six 
lines of traffic, the cost of the bridge to be charged to 
revenue account. The estimated cost of the new 
bridge, based on Sir Gilbert Scott’s design, is £1,295,000, 
which will involve a penny rate for five years. 


The Gas Industry. 


In his presidential address to the Institution of 
Gas Engineers at the annual meeting held on 
Tuesday, June 5th, Mr. F. P. Tarratt, the engineer 
to the Newcastle-upon-Tyne and Gateshead Gas 
Company, said that the gas industry was in a more 
intensely competitive position than ever before. The 
industry had for many years been pressing for 
amended legislation to give it greater freedom of 
action, and certain important provisions had been 
embodied in the Gas Undertakings Bill of 1934, but 
that Bill was not so comprehensive as the industry 
was entitled to expect, particularly in the matter of 
methods of charge. With the competition which the 
industry was called upon to meet it would be neces- 
sary to use to the full the machinery and the resources 
of the four national gas organisations, and to adopt 
fresh methods and extend old methods to promote 
the industry. New uses for gas and its by-products 
were needed. Mr. Tarratt said that he was optimistic 
enough to think that if the industry realised at once 
the importance of research and technical investiga- 
tion on a scale hitherto hardly visualised, then one 
might regard the full development of the use of gas 
as just commencing rather than terminating, as some 
professed to believe. He stressed the necessity of 
weighing carefully the merits and limitations of fuels 
and electricity, and pointed out that the national 
importance of the gas industry was tending to increase 
rather than diminish. 
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The Development of the Parsons 
Steam Turbine. | 


No. 


(Continued from 


THE HACKNEY TURBO-ALTERNATOR, 30,000 KW 
at 3000 R.P.M. 


FURTHER advance in the design of turbo-genera- 
‘4 tors running at 3000 r.p.m. was realised in 1930 by 
the construction of a 30,000-kW unit at this speed for 
the Hackney municipal power station. The turbine 
is provided with two cylinders in tandem, the low- 
pressure cylinder being of the double-flow type. It 
was designed to work with steam at 350 1b. gauge 
pressure, superheated to a temperature of 750 deg. 
Fah. at the stop valve, and to exhaust into a vacuum 
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Fic. 179—HEAT CONSUMPTION OF TURBINES AT 
HACKNEY 


of 28-7in. When heating the feed water to 280 deg. 
Fah. by means of steam tapped from the turbine at 
two points the heat consumption of the unit at 
its most economical load of 24,000 kW is 11,080 
B.Th.U. per kWh, corresponding to an overall thermal 
efficiency of 30-8 per cent. 

It may be remarked that the Hackney station, 
like that at Derby, provides a practical demonstration 
of the development of central station machinery, both 
as regards size and efficiency. The first Parsons 
turbo-generator supplied to Hackney was a unit of 
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FiG. 180—SECTION THROUGH 30,000-KW HACKNEY 


7500-kW capacity, ordered in 1918. This machine 
has already been referred to in these articles. It com- 
prised, as will be remembered. a single-cylinder 
turbine running at 3000 r.p.m. and created a record 
at the time for output at that speed in a single 
cylinder. The heat consumption of this unit was 
14,540 B.Th.U. per kWh, equivalent to an overall 
thermal efficiency of 23-5 per cent. Two years later 
a second machine, this time of 10,000-kW capacity, 
was supplied, the heat consumption in this case being 
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reduced to 13,400 B.Th.U. per kWh. This was 
followed, in 1925, by a machine of the same size, but 
arranged for regenerative feed heating to 140 deg. 
Fah. When working under feed heating conditions 
the heat consumption of this latter machine was 
13,100 B.Th.U. per kWh. Finally came the 30,000-kW 
set referred to above, with a heat consumption of only 
11,080 B.Th.U. per kWh. The progressive increase 
in efficiency is illustrated graphically in Fig. 179, 
which shows the heat consumption of the respective 
units and the years in which they were designed. 

A section through the 30,000-kW turbine is repro- 
duced in Fig. 180. The high-pressure cylinder is of 
cast steel, except for the rearmost portion, where 
pressures and temperatures are both very moderate. 
The simplicity attained in the design of this cylinder 
is very noticeable. With a view to securing the 
utmost symmetry of the casting, the overload valve 
has been removed from its usual place on top of the 
cylinder and accommodated in the separate steam 
chest. Solid bars, cast across the steam belts, serve 
to stiffen the cylinder and prevent distortion, a 
valuable improvement first adopted in the 20,000-kW 
single-cylinder machine for Derby. The rotor of the 
high-pressure cylinder carries thirty-seven rows of 
blades, ranging in height from 2-25in. to 7-125in., in 
which the steam is expanded down to a pressure of 
about 10 lb. absolute. All blading in this cylinder is 
of stainless iron, the first thirty-three rows being end- 
tightened and inserted in the form of built-up groups 
or segments. The last four rows of blading are of the 
radial clearance type, each blade being rolled inte- 
grally with its root, which also forms a,spacing piece. 

The end-tightened blading of this machine embodies 
an improvement on previous practice, which still 
further increases its efficiency. Ever since the intro- 
duction of the principle of end-tightening it had been 
the custom to use only a single shrouding piece over 
the blade tips, with the result that the steam had a 
small ‘‘ step” to negotiate when entering the lower 
part of every moving row. In the new arrengement, 
illustrated in Fig. 181, it will be seen that the shroud- 
ing of the fixed blading has been duplicated, the outer 
layer serving the ordinary duty of preserving steam 
tightness, while the inner layer acts as a guide to give 
the steam a fair entry into the next moving blade 
row. The edges of both elements of the shrouding 
are made sharp, so that no harm could result in case 
of accidental contact while the machine is running. 


A further improvement, though one mainly of 
importance from the manufacturing point of view, is 
the placing of the side-locking strips of the rotor 
blading segments on the upstream side of the segments 
and on the downstream side of the cylinder blading 
segments. This change was made in order that the 
depth of the locking strips might be standardised. The 
former practice of putting the locking strip on the 
other side of the blading introduced difficulties when 





TURBINE 


the blading was made conical, because every different 
angle of cone involved a different depth of strip. By 
putting the strip in front of the rotor blading this 
trouble is avoided. The strip is shown in this new 
position in Fig. 181. 

The steam passes from the high-pressure to the low- 
pressure cylinder of the turbine through two large 
overhead pipes, provided with expansion pieces. In 
previous tandem machines, such as those at Barking 





and Brimsdown, it had been the practice to place the 





corresponding steam pipes beneath the engine-room 
floor level. This arrangement was neater and made it 
easier to open up the cylinders when required, but 
the difficulty of finding room for such large pipes 
below the floor made the overhead position preferable 
in this case, and it is indeed now generally adopted. 
The steam enters the low-pressure cylinder at the 
centre and exhausts at each end to the condenser. It 
passes on its way through a set of seven rows of 
running blades, ranging in height from 4in. to 14-5in. 
The last two rows are of mild steel and are fitted with 
anti-erosion shields, as illustrated in Fig. 182. 

On the upstream side of these two shielded rows 
will be seen a drainage belt surrounding the cylinder, 
the function of which is to get rid of as much as 
possible of the moisture in the steam before its further 
expansion. The proportions of this belt and its 
position relatively to the blading are shown to a larger 
seale in Fig. 183. It had been proved experimentally 
by Messrs. Parsons that drainage belts of any reason- 
able size were practically useless unless a fair amount 
of steam was also caused to leave the turbine through 
them. If this was not done a very large proportion 
of the water which it was desired to eliminate would 
jump across the belt, being entrained by the main 
steam flow, as well as being helped onwards by the 
propelling action of the blades. To produce a steam 
flow into the belt and thus to induce as much as 
possible of the water to pass out that way, the belt is 
connected to a small drain condenser, through which 
a portion of the condensate flows in parallel with the 
flow through the condenser of the air ejector. Witha 
29in. vacuum in the main condenser and the turbine 
running at its most economical load the steam pressure 
in the belt would be about 1-5 lb. absolute, and the 
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Fic. 181—END-TIGHTENED BLADING WITH DOUBLE 
SHROUDING 


steam would carry about 9 per cent. of moisture at 
this point. The drain condenser was designed to 
raise the temperature of one-fifth of the condensate 
by 10 deg. Fah., which corresponds to a steam flow 
through the belt equal to about one-thousandth part 
of that passing onwards through the blades. Since 
the steam temperature would be 115 deg. Fah. and 
the condensate temperature 79 deg. Fah. under the 
conditions taken, there is a sufficient margin for the 
drain condenser to remain efficient over a consider- 
able range of load on the turbine. 

Drainage alone, however perfectly carried out, will 
not take out enough water to prevent injury to the 
last blade rows, so that the fitting of anti-erosion 
shields was decided on. The fitting of these shields 
was the outcome of a-long series of experiments 
undertaken with the object of finding a means of 
overcoming the erosion to which the final running 
rows of blades in a turbine were liable. It was found 
by experience that blades exposed to the action of 
wet steam moving at high velocity soon became 
roughened and pitted along their entrance edges, and 
that the process went on until the original contour 
of the blades was totally destroyed. 

Although careful tests showed that the efficiency 
of the turbine was not sensibly impaired by this 
effect, which, in any event, was confined to a few 
blade rows only, the blades in time became weakened, 
and eventually might have to be replaced on this 
account after a working life of a comparatively few 
years. Trouble of this kind had not been met with 
in the earlier turbines of the reaction type; it only 
became evident with the adoption of higher blade 
speeds and with the increased wetness of the steam 
owing to its fuller expansion. An examination of the 
problem made it clear that the effect is in no way 
attributable to corrosion. It is rather the physical 
erosion of the blades by the action of minute droplets 
of water entrained with the steam. The fixed 
blades, working with wet steam, naturally become 








; 











JuNnE 8, 1934 


THE ENGINEER 


573 








covered with a film of water which collects towards 
their leaving edges, and is swept off in drops by 
the current of steam. These water particles have 
not the time to acquire the velocity of the steam 
before the latter enters the next row of moving 
blades ; hence, they are struck by the edges of the 
blades with such violence as to cause the destruction 
of the surface of the metal at the points where the 
blows are received. ‘The surface, therefore, loses 
its original smoothness, becoming covered with an 
infinite number of little congruent craters, some so 


ticable to fit shields to blades already in position in 
the turbine, and thus to protect existing machines 
in which blade erosion has already begun to make 
itself evident. The addition of the shields obviously 
affects the form which the blades present to the enter- 
ing steam, but no measurable loss of efficiéncy can 
be detected. Indeed, so satisfactory has this method 
of protection been found to be, that it has been 
provided as a standard feature of Parsons turbines 
‘since its introduction in 1926. 





Another improvement incorporated in the Hackney 











Fic. 182—-TURBINE BLADE WITH ANTI-EROSION SHIELD 


deep that the blade is actually perforated where the 
thickness is sufficiently small. 

In order to find out what blade material, if any, 
would resist the attack of particles of water at high 
speeds, an elementary turbine was constructed, 
consisting of a single wheel in a casing. The wheel 
could be driven by a motor at any desired speed. 
It was fitted with readily interchangeable blades 
or metal pins set radially round its circumference, 
so that comparisons of different materials could be 
made under identical conditions. To imitate the 
action of wet steam, water in a finely divided condition 
was sprayed from an atomising nozzle against the 
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FiG. 183--DRAINAGE BELT 


blades while the wheel was rotating. The result of 
the experiments was to show that the one quality 
of outstanding importance, so far as resistance to 
water erosion was concerned, was hardness. Tough- 
ness, ductility, tensile strength, and even the chemical 
nature of the metal are all secondary to pure hard- 
ness, a8 measured by the Brinell method. Nor is 
it sufficient that this hardness should be merely 
characteristic of the surface; for chromium-plating 
did not afford the protection desired. Eventually, 
a tungsten alloy of such hardness was discovered 
that it would withstand the erosive action of water 
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FIG. 184—VALVE CHEST 


droplets at high speed for an apparently indefinite 
period. 

It was, of course, out of the question to manufac- 
ture turbine blades of this material. It was, there- 
fore, decided to make little curved shields of it, and 
to braze them on to the leading edges of the blades 
which were subject to attack. There is no need to 
shield the whole length of the edge, as erosion is only 
serious towards the outer ends of the blades, and 
since only two or three running rows of blades at 
most require protection, the fitting of the shields 
involves no expense at all comparable with the 
benefits gained. Moreover, it is found quite prac- 





turbine is an arrangement for preventing the escape 
into the engine-room of the steam used for sealing 
the turbine glands. For many years—indeed, ever 
since the invention of the steam-sealed gland in 1891 
—it had been the custom to allow the leakage steam 
to escape directly to the atmosphere through a small 
chimney pipe fitted to the gland. The wisp of 
steam coming from the top of the chimney afforded 
a visible indication that the sealing steam was 
leaking outwards along the shaft, and, therefore, 
that no air could be entering at the gland. Con- 





to the system. The steam from each gland is con- 
densed separately and flows away as water, thus 
giving a visible indication that the gland is properly 
sealed. 

Like all modern turbines, the Hackney machine 
is arranged for progressive regenerative feed heating. 
The condensate, first warmed by the heat recovered 
from the steam used in the air ejectors, enters the 
drain heater, where it is raised to 109 deg. Fah. 
The low-pressure heater, fed by steam tapped off 
from the turbine at the exhaust of the high-pressure 
cylinder, where the pressure is 10 lb. absolute, raises 
the temperature to 180 deg. Fah. It gains another 
12 deg. Fah. from the heater fed by the exhaust 
of the boiler feed pump, and 48 deg. Fah. from the 
evaporator heater. The condensate is finally raised 
to 280 deg. Fah. in the high-pressure heater by steam 
tapped off from the turbine at a pressure of about 
63 lb. absolute. 

The steam chest, of cast steel, is separate from the 
turbine and connected to it by means of flexible 
pipes. A section through the chest is reproduced 
in Fig. 184, showing the emergency valve on the 
left, the throttle valve in the centre, and the overload 
valve on the right. Steam entering the chest passes, 
first, through a strainer, then upwards through 
the emergency valve, and so to the centre of the two 
double-beat valves. The emergency valve is held 
open by a catch against the closing action of a strong 
spring. The tripping of the catch, either by hand 
or by the operation of the runaway governor in 
case of overspeed, results in the instant closing of 
the valve, all steam being then shut off the turbine. 
A small cylinder at the top of the emergency valve 
spindle, serves as a dashpot to enable the valve to 
close without undue shock, while, by the admission 
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venient in many ways as this practice was, the escape 
of steam into the engine-room had objectionable 
features. In cold weather the nuisance was some- 
times serious. One way of preventing it was to close 
the top of the chimney pipe by an automatic flap 
valve. The steam was then normally led from the 
interior of the chimney to the main condenser by a 
small pipe. The proper functioning of the gland 
could be verified when desired by closing a valve 
in the connecting pipe, when the sealing steam escaped. 
visibly at the top of the chimney. This arrangement 
was open to criticism on the grounds that when the 
steam was passing to the condenser, there was a 





























AND GOVERNOR DETAILS 


possibility that air was finding its way through the 
flap valve or past the outer gland rings, and was 
being drawn into the condenser by the vacuum. 

The method of disposing of the gland steam 
adopted by Messrs. Parsons in the case of the Hackney 
turbine consists in condensing it at atmospheric 
pressure in miniature condensers, mounted vertically 
by the side of the turbine, and covered by the cleading 
of the latter. The steam is condensed by coming 
into contact with a coil of copper tube, cooled by 
the passage of condensate taken from the discharge 
side of the main extraction pymp. The latent heat 
of the gland steam is thus recovered and returned 








Fic. 185--37,500-KVA HACKNEY ALTERNATOR 


of live steam to the cylinder above the piston, the 
valve can be easily reset after it has been tripped. 

Both the throttle valve and the overload valve are 
of the balanced double-beat type, the former bemg 
controlled by the speed governor through an oil 
relay. The valve spindle is connected to the rod of 
the relay piston by crossheads and long external rods, 
an arrangement which obviates the use of an oil- 
tight gland under pressure, such as would have been 
necessary if a direct connection had been made 
between the relay piston and the valve.. The design 
has also the further advantage of making the con- 
nection much more flexible, so that both valve and 
piston can be closely guided without fear of friction 
due to any possible distortion of the mechanism. 
The valve is opened by the pressure of oil under the 
relay piston, which is loaded on its upper side by a 
strong closing spring. 

The details of the governing apparatus are also 
illustrated in Fig. 184. The admission of oil under the 
relay piston is controlled by the position of the 
balanced plunger (1), which is determined directly 
by the speed governor (2). The plunger works in a 
movable sleeve (3) containing ports which either admit 
oil to the relay cylinder or connect this cylinder with 
the oil drain, according to circumstances. The sleeve 
is coupled to the throttle valve by a system of levers, 
so that its position bears a definite relation to the lift 
of the valve. Oil at a pressure of 50 lb. to 60 lb. per 
square inch is delivered by the relay oil pump, 
situated immediately above the main lubricating oil 
pump, to the ports (4) in the sleeve (3), but its admis- 
sion to the relay cylinder depends upon the relative 
position of the plunger and the sleeve. The surplus 
oil is discharged by a relief valve, which maintains a 
constant pressure at the ports (4). 

Under conditions of steady load the collar on the 
plunger (1) covers the inlet ports to the relay and 
prevents the admission or discharge of oil under the 
relay piston. In case of an increase of load the 
governor moves the plunger to the left, admitting oil 
to the relay. The throttle valve is thereby lifted, its 
movement being transmitted by the levers (5) to the 
sleeve (3). This sleeve is thereby displaced in the 
same direction as the plunger, thus cutting off any 
further supply of oil to the relay. The differential 
motion of the plunger and sleeve render the action 
of the relay positive and prevent the throttle valve 
moving beyond the point corresponding to the 
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governor position at any moment. Furthermore, as 
the plunger is centrally over the admission ports at 
all steady loads, a definite relation exists between the 
lift of the throttle valve and the position of the 
governor sleeve. 

The ratio between the lift of a governor valve and 
the load on a turbine is not constant, the lift having to 
increase very rapidly to maintain the speed at heavy 
loads. The ideal conditions for governing require a 
constant ratio between speed variation and load 
variation, and to secure this in the Hackney turbine 
a cam (7) is attached to the valve spindle, so that the 
displacements of the sleeve (3) shall be always pro- 
portional to the load on the machine. 

The speed of the turbine can be regulated at will 
by means of the hand wheel (6) above the governor 
casing, or alternatively by the electric motor operated 
by distance control from the switchboard. Both 
methods of regulation vary the position of the floating 
lever (5) and thereby adjust the position of the 
sleeve (3). The electric control affords a speed varia- 
tion from 5 per cent. below to 6 per cent. above the 
normal, while with the hand control the speed can be 
varied from 5 per cent. below to 12 per cent. above 
the normal. 

With the turbine at rest there is, of course, no oil 
supply from the relay oil pump to lift the throttle 
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velocity of the rotor and therefore without incurring 
undue centrifugal stresses. To secure this result the 
rotor is made comparatively long, but owing to the 
compartment system of ventilation employed the 
cooling of the machine presents no difficulty. The 
rotor was machined from a solid forging of mild steel 
and fitted with end rings of weldless nickel-chrome 
steel. Its windings are of copper strip insulated with 
mica. During construction it was balanced both 
statically and dynamically, and when completely 
wound was balanced again at its normal running 
speed. As a drastic test of the quality of its material 
and workmanship the completely wound and finished 
rotor was run up to 33 per cent. above its normal 
speed for a period of five minutes in an armoured 
chamber constructed for such tests The centrifugal 
stresses in the metal and windings were thus increased 
to more than one and three-quarter times their value 
under normal working conditions, ample proof being 
thus afforded of the strength and rigidity of the 
construction 

The stator casing is of mild steel electrically 
welded. The core conductors are of helically stranded 
coreless cable manufactured to the shape of the slot. 
The individual wires of each conductor are insulated 
from each other and spiralled in a definite lay to 








avoid eddy currents. The outer insulation is of 
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valve, so that to start the machine it is necessary to 
open this valve a little by hand. For this purpose the 
lever (8) is provided, and by inserting the pawl (9) 
under the crosshead (10) the valve can be held 
open sufficiently to supply steam for warming and 
starting up the turbine. As the machine comes up 
to speed the relay oil pressure opens the valve suffi- 
ciently to release the pawl, when the governor takes 
charge automatically. 

The overload valve is of exactly the same design 
as the throttle valve, and both valves are in parallel 
on the live steam supply. They are connected by 
levers keyed to a weigh shaft, the levers being so 
arranged that the overload valve is caused to begin 
to lift as soon as the throttle valve reaches its full 
effective opening. The relay of the overload valve 
works in parallel with that of the throttle valve, the 
oil pressure in the overload relay serving only to 
balance the pressure of the closing spring, and thus 
to relieve the weigh shaft and its levers from any 
appreciable load when the valve is operating. 

The alternator coupled to the Hackney turbine 
was designed for a continuous output of 37,500 kVA 
or 30,000 kW at 0-8 power factor. It supplies current 
at 6600 volts and 50 cycles. At the time of its con- 
struction an output so large as 30,000 kW at 3000 
r.p.m. was considered rather remarkable, but it was 
attained without exceeding a normal peripheral 





micanite moulded round the conductor, the whole 
being then inserted in the slot as a solid bar. There is 
only one bar on each slot. The micanite insulation 
has a permanent flexibility and elasticity so that it is 
uninjured by the unequal expansion of the copper 
and iron, as well as by the effects of its own dilatation 
under any temperature changes to which it can be 
subjected while the machine is working. The ends 
of the core conductors are divided and are connected 
to the end windings by multiple joints to minimise 
eddy currents and to facilitate cooling. The end 
windings are of copper strip arranged in three banks. 
A drawing of the alternator is reproduced in Fig. 185. 

The machine is ventilated on the closed circuit 
system, the air being kept in circulation by two fans 
housed inside the foundation block. The heat is 
extracted by an air cooler built in two sections, each 
mounted on wheels so that removal for inspection 
is easy. The temperatures of the air and the inlets 
and outputs of the alternator are continuously indi- 
cated by two dial thermometers at the side of the 
machine, and should the outlet air temperature 
rise above a predetermined limit a Klaxon horn and 
@ luminous signal give audible and visible warning 
to the attendant. 

A view of the turbo-alternator at work in the 
Hackney power station is reproduced in Fig. 186. 

(To be continued.) 
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MMHE Iron and Steel Institute held its annual 

Spring Meetings on Thursday and Friday, May 
3lst and June Ist, in the lecture theatre of the Insti- 
tution of Civil Engineers, Great George-street, West- 
minster, London, S.W.1. The two full days were 


wholly occupied in the consideration of papers and 
the reports of the research committees which are 
examining various technical problems, in conjunction 





The annual dinner of the Insti- 


with other bodies. 





Steel Institute. 


I. 


tute was held at the Connaught Rooms, Great Queen 
street, W.C.2, on Wednesday evening, May 31st. 

Mr. W. R. Lysaght, C.B.E., the President, who was 
unable, by reason of illness to attend the meeting in 
Sheffield last autumn, conducted the meeting on this 
occasion. In the meantime he has been travelling in 
Australia, New Zealand, and South Africa, and has 
been able to visit steel works there. The steel works 
in Australia, he said, were extraordinarily efficient, 





the works of the Broken Hill Company being one of 
the finest he had ever seen. The machinery was 
almost entirely modern, the ore was delivered to 
furnaces at 8s. per ton, and pig iron was being made 
at less than £2 per ton. The output was about 8000 
tons per week. The works made plates, rails, wire 
rods (about 1500 or 2000 tons per week), sheet bars 
(1700 or 1800 tons per week), girders, beams, and all 
sorts of constructional merchant iron. He imagined 
+that the works were a model for the world. The 
shadow scheme was adopted, whereby every tool in 
each shop had its shadow painted on the wall behind 
it, so that the foreman could see at once when a tool 
was removed, and the initial of the workman using it 
was put against it. That scheme cost a lot of money, 
but he was told that a lot of time was saved thereby, 
because a workman knew at once where to find a tool 
and very few tools were lost. The offices looked 
almost like a town hall, and the works must be expen- 
sive to maintain. Each of the 3000 men employed 
had a locker, and the men had been trained not to 
open each other’s lockers. 

A new works, of the Australian [ron and Steel 
Company, was springing up. The company had been 
making pipes, rails and sections, and was putting 
down sheet mills. He was really afraid that within 
two or three years hence not an ounce of heavy steel 
would go into Australia, and Great Britain would 
probably lose that market. In addition, the Aus- 
tralians were sending certain products to New Zealand, 
and in that they were helped by the fact that the New 
Zealand exchange was on a par with their own. 

He had also seen the new works that were going up 
at Pretoria, South Africa, on which £4,000,000 had 
been spent, and another £1,000,000 was to be spent. 
It was stated there that pig iron was made at not 
much over £2 per ton; they had quite good ore and 
very fair coke. Alongside there was a wire works. 
The works would supply the rails, not only for the 
Transvaal, but for the whole of the South African 
railways. Stewarts and Lloyds, Ltd., were putting 
up a works there, and it was considered that in a very 
short time they would be making all the heavy material 
required by the Transvaal. So that he was afraid 
that before very long steel makers in this country 
would have to write off Australia entirely and South 
Africa partially from their books. 


THE BESSEMER GOLD MEDAL. 


It was announced that H.M. the King had accepted 
the Bessemer Gold Medal for 1934. The President 
said that Sir Robert Hadfield, Professor Sir Harold 
Carpenter and himself had attended Buckingham 
Palace on May 30th and had handed the medal to 
His Majesty, who seemed to be extremely well, 
bright and cheerful, and was much interested in the 
Institute and the iron and steel trade generally. 

The following papers were then presented :—*‘ An 
Experimental Inquiry into thé Interactions of Gases 
and Ore in the Blast-furnace”’; ‘“ Part III: Pro- 
posed Methods for Comparative Testing of Iron 
Ore,”’ by Professor Bone, Mr. Saunders, and Mr. 
Calvert; ‘Part IV: Equilibria and Velocities in 
Ore Reduction,’”’ by Professor Bone, Mr. Saunders, 
and Mr. Rushbrooke. 

Professor Bone said it could be accepted that the 
equilibrium ratios between CO, CO,, and oxides of 
iron in the various stages of reduction have now been 
ascertained with great precision. 

TESTING OF IRON ORES. 

Some time after the publication of Part I of this series, 
certain blast-furnace managers and chemists, whose interest 
had been aroused, suggested the desirability of devising some 
reliable laboratory apparatus and procedure for comparing what 
may be termed the * reducibilities ’ of typical iron ores. The 
suggestion was kept in mind, and, as soon as circumstances 
permitted, closely examined. Naturally, the first question to be 
decided was which particular characteristic of such ores should 
be selected as the most suitable criterion for comparative pur- 
poses ; and after much consideration it was decided to concen- 
trate upon the two reactions, namely :— 

(i) The carbon deposition resulting from the catalytic 
reversible 2 COZ=C+CO, decomposition in the upper region 
of the furnace, particularly at about 450 deg. Cent., whereby 
the ore may be “impregnated ”’ with finely divided carbon, 
which at still higher temperatures is known to act very power- 
fully as a reducing agent; and ; 

(ii) The direct deoxidation of the ore by carbonic oxide— 
FezOy+COZFezOy_,+CO,—in the middle region of the 
furnace, and for comparative purposes a temperature of 
750 deg. was selected. 

In principle, the methods devised for the purpose are quite 
simple. For while (i) that for the measurement of carbon 
deposition at 450 deg. depends on the fact that in a closed system 
the reaction 2 COZ=C+CO, involves a pressure fall, from which 
its rate can be deduced, (ii) the rate of ‘‘ore reduction” at 
750 deg. FezOy+CO= FezOy-, + CO,. which involves no pressure 
change, is directly proportional to the rate of CO, formation, 
which is easily measured. Indeed, the only difficulty is the 
proper standardisation of the conditions so as to make the tests 
vith different ores truly comparative. __ 

In illustration of the methods five different ores have been 
examined and submitted to these tests ; they were as follows : 


OreA.. Barrow hematite 
OreB.. Spanish Rubio 
OreC.. Lincolnshire 
OreD.. Cleveland 

OreE .. Mesabi 


Particulars are given of the apparatus required, the methods 
of testing, and representative results. ieee 

It is shown that by the employment of quite simple apparatus 
and experimental methods much may be ascertained concerning 
the characteristics which an ore presents to each of the two 
main reactions occurring in the blast-furnace, and the furnace 
manager can draw for himself, from experimental data obtained 
along the lines suggested, his own curves for the particular 





burden he happens to be bstey ae te may see how these curves 
are modified fluctuations in the ratio of the materials which 
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he charges into his furnace. The economic basis of his iron 
production depends primarily upon «# scientific study of the 
conditions obtaining inside the furnace, and any step towards 
this end is one in the right direction. 

ORE REDUCTION. 

In Part IL of the series the subjects of (i) carbon deposition 
at 450 deg. Cent. and its influence upon the ore reduction at high 
temperatures, and (ii) equilibria conditions in the systems 
FezOy + CO<FezOy_, +CO, at temperatures between 750 deg. 
and 975 deg. Cent. were fully dealt with ; also (iii) an experi- 
mental method and procedure were described for comparing the 
relative velocities of the ore reduction reactions under con- 
ditions prevailing in the-blast-furnace as regards both composi- 
tion of the gases (referred to as “‘ B,-F. gas’’ in the text) and 
their speeds of pomnen over the ore. : 

During the past four years the experimental investigation 
has been steadily pursued on the lines then proposed, and the 
present paper embodies a further instalment of the results 
accrued to date and a discussion of their implications in regard 
to blast-furnace practice. 

The further experimental work falls into three sections, 
namely :— 

(1) The determination of equilibria in the systems Ke,Oy 
+COFez0y—, + CO, at 1150deg. Cent., in completion of the 
previous work at lower temperatures. 

(2) Equilibria in the systems FezOy+H,2~FezO0y_,+H,O 
at temperatures between 450 deg. and 850 deg., and 

(3) Relative velocities of the ore reducing—-FezOy+CO 
<FezOy_, +CO,—reactions at various selected temperatures 
between 650 deg. and 1000 deg. 

The paper gives particulars of the apparatus and tests and 
concludes with the following remarks :--- 

While many other matters relative to blast-furnace reactions 
remain to be investigated, and are included in the authors’ 
experimental programme, yet, from the results already accrued, 
and especially those referred to in paragraphs (4), (5), (6), and 
(7) of the present ‘* Discussion of Results,” it has become 
abundantly clear that if the industry is to reap full benefit from 
the research a systematic exploration of the variations in tem- 
perature and other conditions at different levels in a blast- 
furnace under normal working conditions has now become 
imperative. Indeed, the laboratory research, however suggestive 
and revealing its results, can scarcely be correlated with actual 
blast-furnace practice until it is known how, in a typical smelting 
operation, the closely related conditions of temperature, gas 
composition, and degree of ore reduction vary among them- 
selves, and with the rate of driving at various levels in the furnace 
stack. For until such information is norte nae | the precise 
interpretation of laboratory results in relation to blast-furnace 
practice must remain largely conjectural, however significant 
some of them may be. 

This consideration has so strongly forced itself upon the 
authors as well as upon the Iron and Steel Industrial Research 
Council of the National Federation of Iron and Steel Manu- 
facturers, who are financing the research, that some months ago 
a Sub-Committee was set up, with one of the authors (W. A. B.) 
as Chairman, to consider whether any (and, if so, what) steps 
can be taken with a view to organising, and subsequently carry- 
ing out, systematic investigations on some typical British blast- 
furnace plants and to correlate the results so obtained with those 
of the laboratory research since its inception. 

The Sub-Committee, having completed their preliminary 
survey of the matter, have unanimously reported that such an 
investigation on typical blast-furnace plants is both practicable 
and highly desirable. Also, certain blast-furnace proprietors and 
managers who have been approached on the subject have 
expressed their approval of, and willingness to co-operate 
actively in, the project, and an experimental trial carried out in 
December last on a blast-furnace at Park Gate Works, Rother- 
ham, by Mr. F. Clements and his staff, has proved its practic- 
ability. So that not only does the time seem ripe, but the 
atmosphere favourable, for putting it into operation. 

The Sub-Committee are ready to proceed with it; and as 
typical British furnaces can be placed at their disposal, and the 
necessary technical co-operation with the managers can be 
arranged, it only now needs the necessary financial provision to 
enable the project to be put in hand and carried out. 

It need hardly be impressed upon members of this Institute, 
and ironmasters generally, that it would be useless for anyone 
to undertake such a project unless the necessary financial pro- 
vision for its proper carrying through and completion is actually 
forthcoming. And it now remains for the leaders of the industry 
to determine in the near future whether or not it will be, so that 
the work on the chemical phenomena of iron smelting, begun in 
Britain by Lowthian Bell sixty-five years ago, may now be 
carried forward to completion in this country with the help and 
support of his successors. 


DIscussion. 


Mr. F. Clements (Park Gate Iron and Steel Com- 
pany, Rotherham), after remarking that the principal 
point was the phenomenon of the slowing down of 
the reaction between 650 deg. and 850 deg. Cent., 
said one accepted, without question, as technical 
facts, the statements in the papers, but, as the authors 
had indicated, it was necessary to test out whether, 
in the blast-furnace itself, the condition which had 
been found in the laboratory really existed. There 
were many factors which might intervene to counter 
the particular action referred to. He then described 
briefly the efforts that were made at the Park Gate 
works to determine whether or not such an investiga- 
tion was possible. A hole was drilled into the side 
of a blast-furnace at the position estimated to be the 
850 deg. Cent. zone, the hole being fitted with a guid- 
ing casting. A boiler tube of heavy gauge, about 18ft. 
long, of 4in. outside diameter, and roughly in. 
thick, was inserted. In this tube there were inserted 
two other tubes, the central one being that through 
which access was gained to the furnace ; the actual 
hole through which the work was done was of about 
ljin. diameter. It was a relatively simple matter 
to take gas samples. The experimenters had tried 
to measure temperature by means of a base metal 
couple introduced by means of a long tube down the 
centre of the experimental tube, and it was startling 
to find that they registered a temperature of 1180 deg. 
instead of 850 deg. But the greatest difficulty was 
to obtain a solid sample from the burden. A sharp 
thread archimedean screw was introduced through the 
experimental tube to draw back the necessary sample 
from the burden. But that did not work ; although 
the steel was heat-resisting, the temperature was 
too high for it. However, some small samples were 
obtained eventually. The experiment occupied from 
1 to 14 hours, but the tube could not then be with- 
drawn, even with the aid of 3-ton blocks, for it had 





bent under the downward movement of the burden. 
Despite these failures the experience gained was 
valuable, and he had no hesitation in suggesting 
that such a survey should be undertaken. However, 
even that experiment, he imagined, had cost about 
£100; a real survey was a task of some magnitude, 
outside the range of any individual firm, so that the 
industry must mobilise its resources, technically 
and financially, and share the work. He suggested, 
therefore, that the British Iron and Steel Federation 
should see to it that adequate funds were available 
for the prosecution not only of this research, but of 
all research in connection with the industry. 

Mr. R. A. Hacking (chief metallurgist to the Park 
Gate Company) showed some photographs of the 
sampling tube, and said that by the time it was bent 
down parallel with the walls of the furnace, the 
temperature was probably considerably in excess 
of 1200 deg. Cent. The gas samples obtained provided 
fairly definite proof that at the level of the tube, at 
temperatures higher than 1100 deg. Cent., using 
Lincolnshire and Northamptonshire ores, there was 
unreduced oxide, and so long as there was unreduced 
oxide at that level, reactions were being conducted 
at temperatures at which they were proving very 
expensive to the thermal economy of the process. 

Mr. A. Crooke (Scunthorpe), emphasising the 
importance of the research described in the papers, 
said that if it resulted in reducing coke consumption 
by 2} per cent., it would pay for itself many times 
over. With regard to the methods for ascertaining 
the percentage reduction, he suggested that the 
method based upon the rate of reduction of a standard 
volume and length of ore more nearly applied to condi- 
tions in a blast-furnace than did the method of using 
a quantity of ore which contained, when fully oxidised, 
a standard weight of Fe,O,. Mr. Crooke also recalled 
the paper by Professor E. Diepschlag (of Germany) 
in 1932, showing that as the size of the ore used 
became smaller, the reduction process became easier, 
down to a definite point, and beyond that the rate 
of reduction remained the same. Broken ores had 
been used for many years, but that result indicated 
that they must be broken very small. There was the 
difficulty that, the smaller the size to which the ore 
was broken, the greater the amount of dust, which 
tended to counterbalance the advantage, but experi- 
ments on that problem would be valuable. The results 
of the work now described indicated the important 
bearing of the velocity of reduction of ore upon the 
economy of the furnace. 

Mr. A. MHutchinson (Vice-President) said the 
problems presented were such as must necessarily 
be attacked in the first place by laboratory methods 
and purely chemical research ; the work could be 
earried out only in a laboratory equipped with 
apparatus and staffed by highly qualified research 
chemists such as few works could afford to employ. 
He asked whether Professor Bone considered that 
his laboratory research into the reaction of gases 
and ores formed a sound basis for the commercial 
valuation of ores, and that, in addition to the chemical 
analysis, some such test of the reaction of ores might 
indicate their market value. 

Mr. G. B. Butler, who expressed the hope that the 
continuance of the authors’ researches would result 
in the evolution of a theory consistent with the 
observed facts of practice, said that the authors 
appeared to have proved that ore reduction occurred 
in the three successive stages—Fe,0,—Fe,0,—FeO— 
Fe. If that were the order of the reduction changes, 
it would appear that.the higher coke consumption 
met with in practice with magnetite ores was chiefly 
due to the extreme density and lack of porosity of 
those natural materials, and to some great physical 
difference between those ores and the magnetic oxide 
produced as a temporary intermediate product during 
the reduction of hematites. As all the experiments 
were conducted on relatively small granules of ore, 
from !/, in. to }in., he asked if carbon impregnation 
would occur to the same extent throughout the whole 
of a lump of ore as used in practice. Furnace-operat- 
ing data of recent years appeared to show that the 
best furnace work was obtained with an ore sized 
l}in. to 3in. Crushing Swedish magnetites to 4in. 
had resulted in an increase on the burden of from 
1l per cent. when uncrushed to 33 per cent. when 
crushed. He urged that continuance of the experi- 
ments on other ores than the five already examined 
would be advisable, and he mentioned especially 
Northants, both calcined and raw, Swedish, and 
North African. Information such as had already been 
obtained would be of great value in connection with 
ores of varying degrees of reducibility and refractori- 
ness, and should range from low siliceous rich ores to 
lean ores. The sinter produced by different pro- 
cesses, from materials both low and high in silica, 
should also be investigated; and information on 
mixed ore burdens was particularly desirable, as 
few furnaces worked on a single ore. After emphasis- 
ing the importance of further experiments, under 
practical operating conditions, he said the location 
and investigation of the 750 deg. Cent. zone in the 
furnace was fraught with possibilities, and would 
probably decide whether the chief reaction of reduc- 
tion was that by carbon impregnation or that between 
carbon monoxide and iron oxide. The circumstantial 
evidence of practice gave serious grounds for believ- 
ing that the carbon monoxide reaction was the 
principal one ; but should carbon impregnation prove 





to be the chief necessary reaction for fuel economy, 
the next step was the investigation of the methods 
necessary to make iron ores, especially hard dense 
ores, lacking porosity, amenable to such carbon 
impregnation. 

Mr. W. J. Brooke (Scunthorpe), who said that as 
a result of tariffs we could look forward with a certain 
degree of security in respect of the home trade, 
pointed out also that for many years the re-rolling 
industry of the country had been developed by the aid 
of steel made abroad, and, with the exception of that 
used for sheets and tin-plates, very little of the 
imported steel was re-exported. Thus, there was a 
very large potential demand, which, if met by manu- 
facture in this country, should maintain a level of 
production considerably higher than the level of the 
last ten or fifteen years. Accumulated stocks of 
scrap would be used gradually, and would not be 
augmented by scrap produced from rolling imported 
material. Thus there was likely to be a permanent 
shortage in comparison with previous years. Hence, 
there would be a still greater demand for pig iron, and 
unless it were manufactured at.a really low cost the 
effect might be detrimental to the steel industry. 
But he was very optimistic, because the costs of 
production at blast-furnaces were gradually being 
lowered. The steps whereby progressive improve- 
ments had been made in output and in reducing costs 
of production had been almost entirely in connection 
with fuel economy, and he gave in tabulated form 
some figures from his firm’s records over the past 
ten years relating to small furnaces (all basic: con- 
ditions), approximately 75ft. high, 18ft. bosh, and 
medium size hearth, showing that extraordinary 
improvements had been achieved. In 1924 the 
hearth was 11ft. 6in. on old lines ; in 1928 the hearth 
was 13ft. 6in. on new lines ; in 1930 there was a new 
top (the same lining being used) ; in 1931 the ore was 
crushed ; and in 1933 the conditions were furnace 
relined, 13ft. 6in. hearth, new top, ore crushed, and 
new coke. The average make per week increased 
progressively from 850 tons in 1924 to 1220 tons in 
1933; the ore-coke ratio (average) increased from 
2-21 to 2-62; and the ore-coke ratio (peak) from 
2-30 to 2-74. The average coke consumption, based 
on 27 ewt. ore consumption, was reduced from 32-5 
cwt. to 27-4 ewt., and the peak figures from 31-3 ewt. 
to 26-25 ewt. With regard to the ore-coke ratio, it 
was a matter of interest to know exactly where the 
theoretical limit might be placed, and what chance 
there was of approximating to theoretical perfection. 
The effect of the various improvements so far made 
had been greater regularity in the driving of the fur- 
naces. Mr. Brooke said he was authorised to say that 
his company would be glad to do what it could to 
expedite full-scale experiments on behalf of the 
industry. It seemed quite feasible to carry into 
effect the evaluation of iron ores by a system such as 
that outlined by Professor Bone; but, as the appa- 
ratus and measurements were of a more delicate 
nature than were usually found in a works laboratory. 
a central station in which all types of ores could be 
treated should prove of great value to the industry. 

Dr. D. Binnie, discussing the catalytic reaction 
2 CO@C+CO, occurring in the upper region of 
the furnace, particularly about 450 deg. Cent.. 
whereby the ore might be impregnated with finely 
divided carbon, and the fact that the authors had 
found marked differences in the power of the ores to 
deposit carbon, pointed out that catalysts could be 
modified or poisoned by even small traces of im- 
purities, and that the catalytic power of the reduced 
ore had every facility for becoming modified by the 
incidental impurities always present. These modifiers 
would almost certainly reduce the velocity of the 
reaction. 

The discussion on the papers was then closed, and 
the authors were asked to reply by correspondence. 


BLAST-FURNACE PRACTICE. 
The First Report of the Blast-furnace Practice 
Sub-Committee was then presented. A long summary 
of this report is printed on page 587. 


DISCUSSION. 


Mr. T. Hoskison, whilst grateful to the Committee 
for its work, drew attention to some anomalies in the 
results. For instance, referring to twe particular 
furnaces, each making 950 tons of foundry iron per 
week, he said that in one case the slag production was 
12 ewt., and in the other 33 ewt.; yet their coke con- 
sumption was practically the same, 24 ewt. and 24-5 
cwt. respectively. The furnace producing 12 cwt. 
of slag should have a lower coke consumption. There 
were discrepancies in other cases, even more marked, 
and he asked that the Committee should endeavour 
to arrive at an explanation. 

Mr. H. E. Wright pointed to the importance of the 
differences in the reducibility of the different ores, 
as shown by the curves, and said that these differ- 
ences, and the statement made so often that British 
ores required more time in the furnace than some 
others, emphasised the necessity for the research 
proposed by Professor Bone. As to the methods of 
comparing various blast-furnace results, he said the 
figures for solution loss in the furnaces seemed so 
divergent that one could not think the theory behind 
them was adequate; and the iron factors, which 
also were decisive figures in the diagrams, seemed 
more divergent than one could expect. It had been 
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concluded in the past that the reduction of iron would 
proceed in very much the same way in every furnace, 
but again the work proposed by Professor Bone would 
elucidate the matter. 

Mr. Tucker, after observing that some earlier caleu- 
lations of heat losses in blast-furnaces involved large 
factors of ignorance, which latter had been reduced, 
and that from that point of view the report fitted in 
very closely with Professor Bone’s work, expressed 
surprise with regard to a statement in the report that 
the Committee did not consider blast penetration to 
be an important factor in furnace operation. His own 
experience showed that the size of tuyeres, the amount 
of blast put into them, and the distribution of that 
blast in the furnace determined the efficiency with 
which each square foot of hearth was utilised. 

Mr. G. B. Butler, commenting on the statement in 
the report that possibly the thermal and economic 
efficiency of certain works considered as a whole 
might be improved by using more coke in the blast- 
furnace than would be necessary to meet the require- 
ments of pig iron manufacture alone, suggested that 
the true economics of fuel consumption in iron and 
steel manufacture would be more truly brought out 
in blast-furnace data if coke consumption in each 
case were expressed under the following headings, 
V1Z.:— 

(1) Delivered coke consumption, i.e., the whole of 
the coke delivered to the blast-furnace plant ; but 
before screening at the furnace. That gave the coke 
for which the furnace had to pay through the cost 
sheet. 

(2) Actual coke consumption, i.e., coke delivered to 
the blast-furnace plant, less the breeze removed by 
screening after delivery, but before charging. That 
gave the actual coke charged into the furnace. 

(3) Economic coke consumption, i.e., the coke 
actually charged into the furnace, from which was 
deducted the coal equivalent, expressed as coke, of 
the surplus gas delivered to other departments. 

That so-called economic coke consumption would 
show the true relation between the isolated blast- 
furnace plant and the furnace forming part of a com- 
posite works. 

He regarded the blowing of furnaces on a common 
main as an abhorrence ; no two furnaces, even when 
burdened with apparently the same charge, worked 
with exactly the same internal resistance and con- 
ditions. Each furnace should have its own hot 
blast main, but the cold blast mains should be con- 
nected by isolating valves for use under emergency 
conditions. With regard to stove practice and the 
recommendation in the report concerning the installa- 
tion of CO, recorders on the flue gases, he suggested 
that CO recorders also should be specified. 


BLAST-FURNACE LININGS AND REFRACTORIES. 


“Part [: An Examination of the Information 
Received in Reply to a Questionnaire Circulated to 
Iron Manufacturers,”? by A. T. Green; ‘ Part Il: 
Some Properties of the Fire-clay Products used for 
Blast-furnace Linings,” by A. T. Green, W. Hugill, 
F. H. Clews, and H. Ellerton, were then presented. 

BLAST-FURNACE LININGS. 

At the instigation of the Biast-Furnace Refractories Joint 
Committee, which is composed of representatives of the British 
Refractories Research Association and the National Federation 
oi Iron and Steel Manufacturers, a questionnaire concerning the 
durability of refractory materials in blast-furnaces was circu- 
lated to the iron manufacturers in Great Britain in 1930. 
This questionnaire is divided into three sections. In Section A 
information on the nature, properties, and testing of the refrac- 
tory materials used in the linings is sought ; Section B is con- 
cerned with general questions respecting operational factors 
influencing durability, whilst Section C deals with data con- 
cerning the history of a particular campaign. 

The managements of twenty-four plants volunteered informa- 
tion. All of them dealt with Section A ; twenty-three answered 
questions in Section B, and six gave reasonably adequate 
answers to Section C. Naturally, all the questions of each 
section have not been answered, and, further, a number of the 
answers are inadequate and incomplete. For the most part, 
however, the information received forms a useful preliminary 
guide to the more industrial aspects of the use of refractory 
materials in the blast-furnaces of this country. 


FIRECLAY PRODUCTS USED FOR BLAST-FURNACE 
LININGS. 

In the early stages of a study of blast-furnace linings by the 
Blast-Furnaces Refractories Sub-Committee, it was considered 
necessary to investigate the technical properties of the refractory 
materials used for this purpose. In the preliminary work, 
samples of eleven unused representative products, obtained 
from various parts of the country, were tested for (1) texture ; 
(2) chemical composition ; (3) refractoriness ; (4) refractoriness- 
under-load ; (5) porosity ; and (6) after-contraction or expan- 
sion at 1350 deg. and at 1400 deg. In later work, studies of 
(7) the permeability of these materials to gases, and (8) the 
disintegrating action of carbon monoxide on them have been 
completed. The results of these two investigations will be 
discussed in Sections 2 and 3 of this part of the paper. -Besides 
this work, experiments on the effects of blast-furnace slags 
and alkali salts at high temperatures on the durability of fire-clay 
products have been proceeding. 


Discussion. 


Mr. W. G. Girling said that as a result of investiga- 
tions to ascertain the best type of block or brick to 
resist carbon deposition, alkaline attack, the cutting 
action of dust-laden gases, and abrasion from falling 
charges, it was felt that, in the light of present know- 
ledge, the small machine-made pressed block was the 
best ; the joints were very close on account of the 
level surfaces, there was much lower permeability, 
and one was able to burn them harder and more 
thoroughly to the centre, because the thickness did 


made block was from 44in. to 6in. or 7in. In con- 
sidering the economics of the problem, he suggested 
that length of service should be disregarded, and 
everything should be based on maximum throughput 
per lining. In this country very large hearth blocks 
were still being specified—though not to the same 
extent as formerly—whereas all the hearth blocks 
used in the United States were of a standard size, 
8in. or 9in. by 44in., and were machine made, so that 
the joint was close. 

Emphasising that co-operation between  iron- 
masters and blast-furnace managers was more essen- 
tial to-day than ever, he said the wear of linings was 
affected by the different types of iron produced, par- 
ticularly when different types were produced from 
the one furnace. Whilst fire-brick manufacturers 
were alive to the need for improving quality in order 
to meet the more severe demands, and were capable 
of so doing, improvements inevitably meant a certain 
increased cost of production ; but he felt sure that 
ironmasters would be prepared to assist in that 
respect. 

Mr. H. E. Wright, referring to the power of a fire- 
brick to absorb water by capillary action, suggested 
that that might have some influence on the reactions 
in a furnace. 

Mr. G. B. Butler said that the carbon brick had met 
with a good deal of favour, especially in Germany, 
but was not without its faults. The chief zone of wear 
in a blast-furnace was that situated from a point 
approximately 35ft. above the tuyeres to approxi- 
mately 20ft. lower down. The operators had adopted 
air and water cooling with a view to lengthening the 
life of the lining, but hoped the brickmaker would be 
able to supply a brick to give really satisfactory 
results in that vital zone. 

Mr. A. T. Green, replying to the discussion, agreed 
with Mr. Girling that the ironmaster and blast- 
furnace manager had great responsibility ; the very 
immensity of the blast-furnace demanded that it 
must be controlled comparatively delicately. He 
believed the blast-furnace operator and the brick- 
maker had benefited considerably by their co-opera- 
tion during the last three or four years. 

Commenting on Mr. Wright’s remarks concerning 

decomposition of fire-bricks, Mr. Green said that in 
the course of the work on the decomposition of bricks 
by carbon monoxide, those containing the lowest 
percentage of iron, #.e., 1-5 to 1-6, had disintegrated, 
whereas bricks containing as much as 3-75 of iron 
had resisted disintegration; so that the actual 
amount of iron present gave no indication of the 
possible resistance of a brick to the action of carbon 
monoxide. The question as to whether aluminous or 
siliceous bricks were preferred was at the moment 
sub judice. The final arbiter must be works results. 
Siliceous material had been used consistently for 
many years, and it was difficult to assert that the 
American method of using aluminous material was 
necessarily right. Further, an aluminous clay in this 
country was not necessarily the counterpart of an 
aluminous clay in America. 
It seemed to the Committee that if, by reason of 
research, they could improve the general quality of 
refractories, that was a better kicking-off point 
than trying to introduce some fantastic new materials, 
which would have to be tested over a period of five 
or ten years, before they had laid down the funda- 
mental principles. 


Resilience of Cast Iron,” by Mr. J. G. Pearce, was 
then read. The author’s summary runs as follows : 
THE ELASTIC RESILIENCE OF CAST IRON, 

The deflection in transverse of grey cast and malleable 
cast iron comprises two components, elastic deflection and 
plastic deflection or permanent set. Separation of these com 
ponents shows that the former is usually a straight line directly 
proportional to the load, and differing relatively little from 
iron to iron, while the latter increases at a much grvater rate 
than the load, and exhibits wide variations in magnitude 
between different irons. Brittle irons have a low permanent 
set, and tough irons a high permanent set. The elastic deflection 
increases as the diameter of the bar tested decreases. 

In order to offer a more satisfactory basis of comparison 
between different irons, and to avoid difficulties involved 
in conventional methods of calculation, it is suggested that 
Young’s modulus E be calculated on the elastic deflection 
of a standard bar at fracture. It is suggested for this purpose 
that fracture in cast irons be regarded in the same way as the 
limit of proportionality in steels. The reduction in quantity 
and size of graphite results in an increased elastic modulus. 
The elastic modulus, like the transverse rupture stress, increases 
as the diameter of the bar tested diminishes. 

In order to set up suitable criteria for the critical comparison 
of cast irons, the use is suggested of the elastic resilience, o1 
the work done to the point of fracture based on the breaking 
load and elastic deflection at fracture, and the energy of rupture, 
or the work done in breaking the bar based on the breaking load 
and the total deflection at fracture. The energy of rupture places 
cast irons satisfactorily in order of toughness. 


Discussion. 

Dr. W. H. Hatfield, whilst congratulating the 
author, was a little concerned about a statement in 
his conclusion that *‘ brittle irons are characterised 
by a low permanent set and tough irons by a high 
permanent set.”’ The language used there had a most 
curious effect, and he suggested it would be useful to 
define “‘ brittle ”’ and ** tough,”’ as used by the author, 
because brittleness was generally associated with 
absence of ductility, and toughness with great or 
increasing ductility. If that were so, it followed 
naturally that with increasing ductility the limit of 
proportionality would decrease. The words used by 
the author left doubt as to his meaning. As a parting 
shot, Dr. Hatfield asked the author for a definition 
of resilience. He welcomed the paper, for it discussed 
phases of the subject which had not been dealt with 
very much elsewhere. 

The President remarked, amid laughter, that any- 
one who had broken pig iron for exercise, as he had 
done, appreciated the difference between toughness 
and brittleness. 

Dr. Pearce, in reply, commented on the difficulty 
of defining comparatively simple words—as evidenced 
by the fact that at the Zurich meeting of the Inter- 
national Association for Testing Materials a year or 
so ago, distinguished specialists had written lengthy 
papers with the object of defining such words. It was 
true that the tougher a cast iron the greater it would 
resist impact, the greater was the permanent set 
component of the deflection; and, conversely, the 
more brittle or rigid the iron, the less was that com- 
ponent. He suggested that resilience was the energy 
put into a bar up to the poinf of fracture. It was 
necessary to distinguish two components of that, the 
elastic and the plastic, because in cast iron the elastic 
portion was recovered if the load were removed, 
whereas the plastic portion was permanently lost. 

The last paper discussed was one entitled ** Tin- 
Iron Alloy in Tin-plate, with Notes on Some Imper- 
fections,’’ by Mr. W. E. Hoare. It was followed by 
one on “A Microscopic Examination of Iron-Tin 
Reaction Products,” by W. D. Jones and W. E. 
Hoare, on which there was no discussion, and the 
meeting adjourned until Friday, June Ist. 





A paper entitled ‘‘ The Elasticity, Deflection, and 
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HE Government of the Union of South Africa 
is embarking upon several large irrigation works, 
and is also going to assist financially farmers who 
undertake to build dams upon their properties. In 
the aggregate, these enterprises will cost several 
millions of pounds, and will give a large amount of 
employment to many of the unemployed. The most 
important of these schemes involves the expenditure 
of nearly £4,000,000. It includes the construction 
of a dam on the Vaal River, some 14 miles below the 
confluence of the Vaal and Wilge Rivers—the 
railway station, Viljoendrift, is nearby——while some 
360 miles lower down the river, and about 4 miles 
above the railway bridge at Fourteen Streams, 
a diversion weir will be built, from which a canal 
will carry water through a wide natural nek, in the 
ridge separating the Vaal River from the Hartz 
River Valley. After passing through the nek the 
canal, with a head capacity of 1000 cusecs, can 
quickly command the bulk of the irrigable land 
by hugging the escarpment on the eastern side of the 
valley. When completed, the scheme will irrigate 
50,000 morgen in the Hartz Valley. 
During the last year the gold mining industry 
has developed prospects of a much wider and more 
immediate expansion than had ever been expected, 
and the Rand Water Board was contemplating the 
construction of an additional storage dam to meet 
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Vaal River Development Scheme. 


decision of the Government to proceed with the 
national scheme, an agreement was entered into 
whereby the Rand Water Board contributes £240,000 
towards the cost of the works, and the mining industry 
and the population dependent upon it will be assured 
of a supply of water sufficient to meet all their require- 
ments for the next fifty years. 


HisTORY OF THE SCHEME. 


This Vaal-Hartz scheme had its genesis over 
fifty years ago, and its history is briefly as follows :--- 
Below Fourteen Streams the Vaal River drops over 
250ft. in 30 miles, and again, below Barkly West, 
down to the infall of the Hartz River, in a distance 
of 25 miles, it drops over 200ft., the whole fall from 
above Fourteen Streams to the infall of the Hartz 
River, over a distance of 100 miles, being about 
580ft. As contrasted with this, the Hartz River, 
which takes a more direct course, has a fall of only 
400ft. from Brussels Siding, 13 miles south of Vryburg 
to the infall, a distance of 115 miles along the river. 
The consequence is that Brussels, which is 60 miles 
from Fourteen Streams, northwards along the 
railway line, lies 180ft. lower then the Vaal River 
at Fourteen Streams, and the Valley of the Hartz 
River opposite Fourteen Streams is about 450ft. 
lower than the Vaal. The valley of the Hartz is 
separated from the valley of the Vaal by a very low 
watershed, which has a nek close to Fourteen Streams 
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at a level of only 27ft. above the bed of the Vaal, 
4 miles above Fourteen Streams. 

The discovery that these peculiar features of the 
topography, indicated a scheme of diverting the 
Vaal River water into the Hartz River Valley is 
attributed to Mr. Orpen and Cecil Rhodes. In the 
years 1881-82, surveys were undertaken by the 
Government, and a scheme was designed for taking 
out a canal from above Fourteen Streams to irrigate 
land in the Hartz River Valley. A concession for 
one year was actually granted to a company, which, 
however, failed to raise the necessary money. The 
scheme was intermittently referred to thereafter, 
and further surveys were made in 1898-99. The 
main conclusions arrived at were that the two 
outstanding sites, from a national point of view, 
were, one, in the neighbourhood of the junction of 
the Vaal and Wilge rivers, and the other above 
Christiana. 

In 1904, Mr. Gordon, then director of Lrrigation 
in the Cape Colony, reviewed the previous proposals 
in regard to the Vaal-Hartz scheme, and concluded 
that the necessity for storage had not been sufficiently 
recognised in previous schemes, and that the area 
previously proposed to be irrigated should be enlarged. 
He came to the conclusion that it should be possible 
to find 100,000 acres suitable to be brought under 
irrigation. Nothing further was done before Union. 
Union swept away unnatural divisions of the river 
systems, and made possible a comprehensive survey 
of the whole of the Vaal and Orange rivers. 

In 1921, reconnaisance parties began work on 
the Vaal River. In 1924-25 the lower Vaal-Hartz 
area was investigated as to soils, their depths, &c. 
Work was renewed in 1929, and soil investigations 
indicated that the future of the scheme rested very 
largely on the sandy soils in the northern part of the 
Hartz River Valley. There was thus considerable 
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VAAL RIVER DEVELOPMENT AREA 


information to hand when a Sub-Committee of the 
Cabinet decided to recommend that the scheme now 
adopted be proceeded with. 


THe Srorace Dam. 


The site chosen for the storage dam, some 14 
miles from the confluence of the Vaal and the Wilge 
rivers, was selected because of the large run-off and 
the smaller quantity of silt than is carried by most 
of the South African rivers. The mean annual 
run-off at the site is approximately 2 million acre-feet, 
the mean of the eight driest years in succession being 
approximately 1 million acre-feet. 

The capacity of the canal proposed at Fourteen 
Streams is 1000 cusecs, and the advantages from the 
point of view of irrigation and other developments, 
of passing this huge flow—far bigger than many 
canals in South Africa—over the 360 miles of river 
between the storage dam and the diversion weir, 
can readily be appreciated. This was a very important 
factor in deciding to build the storage dam at the 
upper site, near the Wilge River, instead of at the 
lower site near Christiana, which had previously 
been associated with the Vaal-Hartz scheme. The 
upper site has also the advantage over the lower 
site that the water will stand back for a great 
distance—roughly 15 miles—in both the Vaal and 
the Wilge rivers, and form a lake of 50 square miles. 
Moreover, it has this very great advantage that 
there is a wide natural nek on the right bank at 
almost the exact level required to give the necessary 
storage, thus obviating the necessity for passing 
the enormously high floods that can occur in the 
Vaal River, over a high concrete dam, and allowing 
for a comparatively cheap increase in storage at a 
later day by installing movable gates in the spillway. 

The site for the storage dam is at a height above 
mean sea level of 4755ft. The design provides for 
# concrete gravity dam with a maximum height 
of about 120ft. above the river bed. The fact that 
a height of 100ft. is required to give the necessary 
capacity of about 1,000,000 acre-feet rules out any 
structure of the open barrage type, on the score 
of cost, apart from the fact that scouring would 
probably not be very effective when the storage 
area expands over so wide a space outside the channel 
of the river. The uncertain incidence of floods 
and the conditions under which water must be stored 
and released are unfavourable for creating a velocity 





through the basin sufficient to have the necessary 
scouring effect. 

The length along the crest is 1800ft., and the 
spillway in the nek is about 2000ft. in length. The 
estimated maximum flow is 180,000 cusecs, which 
will rise to a height of about 10ft. over the spillway. 
The foundations of the dam have been favourably 
reported upon, and have been opened up on the 
left flank. Sluices will be provided for releasing 
such water as may be required below, and for the 
possible development of hydro-electric power. 

The estimate of the cost of the dam is £900,000. 
This cost of about £1 per acre-foot of storage capacity 
is far below the figure for any other work, either 
built or projected anywhere in South Africa, which 
enhances the national aspect of the site. 

Sire or Diversion Dam. 

The site for the diversion weir is about 4 miles 
above the railway bridge at Fourteen Streams. It 
will be 24ft. high above the river bed, and 2500ft. 
long at the crest, and be provided with headgates 
to the canal, and gates in the wall for releasing water 
down the river. The long lake created above it will 
extend up to the foot ef the rapids near Christiana, 
and the height of the weir has been kept sufficiently 
low so that the afflux during high flood will not 
have any appreciable effect on the township of 
Christiana. The great fall that is available into the 
valley enables considerable lengths of the canal to 





be lined with concrete at practically the same cost 
as a larger canal unlined. This is of very great 
importance, for the losses of water in the long, 
sandy lengths might otherwise have been very 
considerable. The provisional estimated cost of the 
diversion weir and canal system is £2,600,000. 

In addition to the particular irrigation scheme 
to be carried out by Government, as described above, 
it is anticipated that considerable private develop- 
ment will take place along the river, encouraged 
by the more permanent character of the flow. The 
extent of such development to-day is disappointingly 
small, largely owing to lack of water during critical 
periods of the year. The new storage dam will go far 
towards remedying this defect. 

It is provided in the Bill now before Parliament 
that every riparian owner will be entitled to take 
one-fifth of a cusec in respect of every mile of river 
frontage from whatever water is passing, including 
the release storage water. With regard to the Rand 
Water Board, in return for their payment of £240,000, 
Government undertakes to keep the Vereeniging 
barrage practically full, and to reserve a certain 
amount of storage in the reservoir for the Board’s 
requirements, and in order to ensure that under- 
taking. The amount of storage so reserved is based 
on @ sliding scale, which provides for an increase 
with the growing requirements of the Board, but 
which is limited to a maximum of 96,000 acre-feet, 
which can be reached only after a period of years. 








Incorporated Municipal Electrical 
Association. 


No. 


—— last year a great deal was said 
~ 


concerning the possibility of holding a National 
Electrical Convention in 1934 on the lines of that 
arranged by the National Electric Light Association 
in America, nothing came of it, and so again this 
year the various Associations connected with the 
electrical industry are holding their individual 
conventions and congresses. Foremost among these 
is what is familiarly known as the ‘“1.M.E.A.,” 
and there was an attendance of over 1200 at the 
thirty-ninth Convention, which was held at Liverpool 
during the week May 28th to June 2nd, under the 
presidency of Mr. P. J. Robinson, City Electrical 
Engineer at Liverpool. The attendance, in fact, was 
the largest yet experienced at these Conventions.’ 

Having regard to the national developments in 
the generation of electricity, it is not surprising that 
the papers presented to the Convention were confined 
entirely to the development and distribution side, 
the subjects dealt with relating to developing the 
power load, electricity supply to the small house- 
holder, and modern practice in the lay-out of A.C. 
distribution systems. 

The Association was given a civic welcome to 
Liverpool by the Lord Mayor (Mr. Geo. A. Strong) 
on Tuesday morning, May 29th, and it was decided 
to send a telegram to their Majesties the King and 
Queen, expressing appreciation of the honour the 
Duke of York was to confer upon the Association in 
being present at its dinner on May 30th. 


THe PRESIDENTIAL ADDRESS. 


Mr. Robinson followed with his presidential address, 
which was of a more fighting character than many 
of its forerunners. He made no secret of his dis- 
approval of the joint operation of municipal electricity 
and gas undertakings, and was caustic in his reference 
to the sending out of electricity accounts in envelopes 
marked ‘‘ Use more Gas,” which he asserted had been 
done! In the same way, he did not hesitate to 
express the view that it is not always to the best 
interest of the consumer to amalgamate a large 
number of small undertakings into one large concern, 
pointing out that a small undertaking under the 
control of an enthusiastic engineer would be able 
to give a cheaper supply and render more efficient 
service than was possible in the case of a larger 
undertaking under a lethargic or “ hand-tied” 
engineer, or from a bureaucratic organisation operat- 
ing without local knowledge and good will. The 
‘live ” undertaking, he said, had little to fear from 
new legislation, and, in fact, the industry as a whole 
would probably be left alone if everyone holding 
positions of responsibility was imbued with those 
high standards and ideals which were to be found in 
many cases. The “ laissez-faire” attitude was 
undesirable anywhere, but in the electricity supply 
industry, said the President, it was fatal. 

The next point dealt with was the rating of elec- 
tricity undertakings, and emphasis was laid on the 
fact that for the year ended March, 1932, the rates 
paid in respect of electricity undertakings by public 
authorities represented 12-78 per cent. of the total 
working expenses. Revision of assessments was 
taking place, but in many cases the result had been 
that the annual rating charge on the undertaking was 
actually greater than the cost of coal. Figures of 





the order of 0-15d. per unit were by no means 
unusual, and the view was strongly urged that such 
a burden would militate against development, not 
only of the electricity supply industry, but also of 
industry in general. It was suggested that there 
should be a uniform system of assessment, preferably 
carried out by a central assessment authority, as 
in the case of railways. In this way, the present 
penalty on efficiency would be removed, as, under 
the existing system, the more efficient the under- 
taking the greater the assessment. It was further 
suggested that Government consideration should be 
given to the whole question of rating electricity 
authorities with a view to considering whether 
it would not be in the national interests to give 
them the benefits of de-rating to the same extent as 
manufacturing industries. 

Generally reviewing the prospects of the electricity 
supply industry, Mr. Robinson expressed satisfaction 
at the broadening of the basis of the Electrical 
Development Association, and the work carried out 
by the Electrical Research Association, and, at the 
same time, took the opportunity of recalling that 
many members of the I.M.E.A. had not yet con- 
tributed anything to the funds of the Electrical 
Research Association, with the result that the 
funds of that Association were deficient to the extent 
of 40 per cent. of the total amount required to 
maintain the researches in full activity at a time when 
outstanding problems were urgently calling for 
attention. He, therefore, appealed for more generous 
support for the Electrical Research Association. 

Dealing with-a number of methods which might 
be adopted to increase the uses of electricity for all 
purposes, Mr. Robinson urged the advantages of 
assisted wiring schemes in co-oreration with local 
wiring contractors. Since such a scheme was intro- 
duced in Liverpool in 1929, 15,000 installations had 
been'put in. At the same time Mr. Robinson criticised 
the method adopted by some undertakings of increas- 
ing the unit charge for a period of years to pay for the 
wiring, and he favoured an initial deposit, followed 
by a@ fixed charge per point per quarter. 

Once again the high price of domestic electrical 
apparatus was drawn attention to, and the lack of 
standardisation was claimed to be largely responsible. 
Nevertheless, the view was expressed that the manu- 
facturers should be able to reduce their prices, and 
co-operation between the manufacturers and the 
supply industry was asked for with that object in view. 

After urging the supply authorities to do every- 
thing in their power to make the grid scheme a success, 
Mr. Robinson made some reference to road passenger 
transport, and the relative position of trams, trolly- 
buses, and motor omnibuses. He complained of the 
tendency to replace trams by motor omnibuses, and 
the manner in which they had reduced the demand for 
electricity. Refusing to accept the argument that the 
high cost of electricity for traction purposes had been 
responsible for the existing state of affairs, he alleged 
that tramway people had absolutely neglected to 
move with the times, and had continued to build 
tramcars in which the standard of comfort—or lack 
of it—was that adopted thirty years ago. (As a 
matter of fact, this question was argued at some length © 
at the Annual Congress of the Tramways, Light Rail- 
ways, and Transport Association in Southend fast 








week, and there were serious complaints of the high 
cost charged for traction current in some places, 
and the manner in which some tramway undertakings 
had allowed their track and rolling stock to deteriorate, 
with the result that omnibuses were eventually 
installed.) Mr. Robinson expressed the confident 
view that tramways would return to their own as the 
cheapest form of public transport for town work. 

As indicating the extent of municipal activities in 
the electricity supply industry it was pointed out 
that 62-8 per cent. of the units sold in 1932 were sold 
by municipalities, and that the total expenditure on 
salaries and wages of the 293 authorities representing 
the Association, amounted to £7,000,000 in that year. 

Finally, the following five essential requirements in 
the electricity supply industry were stressed :—(1) 
There must be simplification and standardisation of 
domestic electrical apparatus in order to decrease the 
cost ; (2) there must be the minimum possible initial 
cost to the consumer ; (3) there must be a stimulation 
of the co-operative spirit and everyone must work for 
the common good ; (4) there must be a removal of all 
artificial restrictions on the use of electricity ; and 
(5) there must be enthusiasm for the extension of its 
use on the part of everyone engaged in the industry. 


THE EXHIBITION. 


At the conclusion of the Presidential Address, the 
Lord Mayor officially opened the Electrical Exhibition 
which had been arranged in conjunction with the Elec- 
trical Development Association in St. George’s Hall. 
An Exhibition has been a feature of the I.M.E.A. 
Conventions for many years, but the Liverpool 
Exhibition was larger and on more comprehensive lines 
than any of its predecessors and completely filled the 
large St. George’s Hall and many side rooms. A 
popular feature, also mentioned in the Presidential 
Address, was demonstrations of wireless rediffusion 
by means of a high-frequency current superimposed 
on the Liverpool supply mains. These demonstra- 
tions were given by Captain Eckersley, formerly chief 
engineer to the B.B.C. Experiments have been in 
progress in Liverpool for some time in this connection, 
giving a choice of programmes. 


Power Loan. 


During the afternoon of Tuesday, May 29th, a 
paper entitled ‘‘ Developing the Power Load,”’ was 
read and discussed, the authors being Mr. H. C. Lamb, 
chief engineer to the Manchester Corporation Elec- 
tricity Department, and Mr. W. E. Swale, who is 
connected with the same Department. 

The paper postulated the urgent need for an 
adequate sales staff and a progressive policy, and gave 
figures indicating the many hundreds of thousands 
of horse-power now used in works not employing 
electricity. The principles which it is advocated 
should be put into force are those which have formed 
the subject of discussion at many electrical salesman- 
ship conferences, but the matter was dealt with by 
the authors m a much more concrete form and on 
far less general lines. The local power survey was 
put forward as an absolute essential of any attempt 
to develop the power load, and a completely changed 
outlook towards the power load was asked for. Special 
stress was laid on the fact that many large under- 
takings did not know the extent of the private plants 
in their area, and it was asserted that unless the sale 
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through the medium of the Electrical Development 
Association. 

The discussion brought out some points of more 
than usual interest, and one, to which not much 
attention has hitherto been called, was made by Mr. 
Nicholls Moore, of Newport (Mon.), who referred to 
the manner in which great industrial combines in 
various parts of the country, often advised by the same 
consulting engineer, were taking every possible step 
to force down the price charged by municipalities for 
electric power on the threat of putting in a private 
plant, until the supply authorities were being com- 
pelled to sell at uneconomic prices. He contrasted 
the low prices at which power in large quantities was 
being sold in parts of Great Britain with the much 
higher prices being obtained in Germany and the 
United States. 

Another outstanding point of practical importance 
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was brought out by Mr. C. G. Richards, the engineer 
at Port Talbot, viz., the utter impossibility in times 
of depression, such as we have been passing through, 
of inducing manufacturers to spend the large sums of 
capital necessary to change over to the public elec- 
tricity supply. The supply authorities were by no 
means to blame, he said, for the failure to obtain as 
much business as might be desired. Again, he 
pointed out how large industrial amalgamations 
tended to reduce the scope and put an end to con- 
templated schemes. Such an instance had occurred 
in his district. 

Mr. Lamb, in his reply to the discussion, pointed 
to the need for joint action against the industrial 
groups, who, it was said, were operating to depress 
the price of power unduly. The Conference then 
adjourned until Wednesday morning. 

(To be continued.) 











N interesting general-purpose, 300 horse-power, oil- 
LA electric locomotive has been designed and manufactured 
by the English Electric Company, in conjunction with R. and 
W. Hawthorn, Leslie and Co., Ltd., of Newcastle-on-Tyne, 
who were responsible for the construction of the mechanical 
parts. The aim of the designers was to utilise to the full the 
flexibility of the oil-electric drive and to produce an engine 
suitable for shunting and hauling heavy goods trains and 
for branch line passenger service. In running order the 
total weight of the engine, which is shown in Fig. 1, is 
47 tons. The wheel diameter is 4ft. O}in., the total wheel 
base measures LIft. 6in., and the overall length over the 
buffers is 28ft. O}in. The minimum curve that can be 
negotiated is 290ft., and the maximum tractive effort 
30,000 Ib. 

From the general arrangement, Fig. 3, it will be seen 
that the superstructure has a single driving cab at one 
end, and a main compartment housing the engine and its 
auxiliaries. To insulate the cab from the sound of the 
engine, there are two separate partitions covered with 
sound-insulating material between the engine and cab, 
in which it is possible to converse in ordinary tone when 
the locomotive is running at full speed. The main frame 
plates are composed of lin. mild steel rolled in one piece, 
and rigidly stayed to each other by strong transverse 
stays, while the principal stays are steel ribbed castings, 
arranged to support the engine and generator on the three- 
point suspension principle. The buffer beams consist of 
l}in. thick mild steel plates attached to the main frame 
and rigidly supported by gussets and angles, the buffers 
having oval heads, 26in. by 19in. to prevent interlocking 
on sharp curves. Steel volute pattern draw springs are 
provided on the draw bars. 

The axle-boxes are steel castings fitted with hard gun- 
metal bearings lined with white metal and have oil-boxes 
of ample capacity cast in the body of the axle-box. The 
axle-box guides are mild steel castings machined and 
fitted to the main frames with turned bolts with a driving 
fit in the reamered holes. Straight and automatic air 
brakes and vacuum brakes enable the locomotive to 
handle any type of stock on British railways, the exhauster 
and vacuum brakes being particularly useful for testing 
the conditions of vacuum brakes on passenger stock in 
sidings preparatory to service running. On each side of 
the cab there are two driving positions with a full set of 
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stressing the crank case or crank shaft with any movement 
of the locomotive underframe, the engine is carried on a 
three-point suspension. 

As reduction of engine weight is important, a medium- 
speed engine of sturdy and rugged construction, with only 
two valves per cylinder, was selected. The combined 
engine bedplate and crank case is of welded steel, which 
ensures minimum weight and maximum rigidity and 
strength. The main bearing housings are of cast steel, and 
are welded to the lower transverse members. To permit 
expansion and contraction, the cast iron cylinder liners, 
which are finished by honing, are fixed at the upper 
end only whilst the. water joint at the lower end is 
made by two rubber rings having good oil and heat 
resisting properties. 

The valves with long guides are operated by push rods 
through rocker gear carried on the cylinder cover, which 
may be removed complete with the rockers, or any valve 
complete with its cage can be removed without taking 
off the cylinder head. The exhaust valves are of high- 
grade heat-resisting steel, with hardened thimbles on the 
stems, and the striker ends of the levers are also hardened. 
To reduce spring failure to a minimum, each valve is 
provided with two springs. The fuel injection valves 
which are automatic in action are operated by the fuel 
pressure. On each cylinder the valve gear is enclosed in 
an easily removable dustproof and oil-retaining cover of 
light construction. The main bearing steel shells are lined 
with white metal by a special process, claimed to ensure 
perfect adhesion of the lining. 

The English Electric patented governor gear comprises 
a number of cylinders operated by lubricating oil under 
pressure, and controlled by electric solenoids remotely 
operated from the master controller in the driver’s cab. 
They set the engine speed to & range of predetermined 
values, a special characteristic of the gear being that in the 
event of the oil pressure failing the engine is automatically 
shut down. A combined lubricating oil and water cooler 
with a thermostatically controlled electric fan serves for 
cooling both systems. Pumps driven through gears from 
the engine circulate the oil and the water, and by means 
of filters the oil is maintained in a clean condition. 

The main electric generator has a pressure range of 
0-645 volts, and is excited at 80 volts from the auxiliary 
generator. For the first time in this country the makers’ 
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Fic. 1—Ol1Lf- ELECTRIC LOCOMOTIVE 


of electricity for power purposes was taken up vigor- 
ously, both by municipalities and companies, it was 
probable that the future would see great and drastic 
changes in the direction and control of electricity 
supply undertakings. Nevertheless, it was stressed 
that all the advantages were in favour of the use of 
electric power from public mains except in special 
cases. The central point in the paper really was that 
supply authorities must endeavour to see the problems 
of industry from the point of view of the manu- 
facturers and employ a technically qualified staff for 
this purpose. Summed up, the paper put a strong 
ease for a progressive electric power sales policy, 
involving an adequate specialised power sales staff, 
a local power survey, local publicity, and further 
national co-operation in industrial power studies 
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brake handles, in addition to the master controller. A 
proportional valve is fitted so that the air brake on the 
locomotive is brought into operation when the vacuum 
brake is applied on the train, whilst by means of an inter- 
cepting valve in the system, the vacuum brake can be 
applied to the train only, without applying the air brake 
on the locomotive. A powerful hand brake can be operated 
independently or in conjunction with the air brake. Cast 
iron brake blocks are fitted on one side of each wheel, the 
braking being fully compensated throughout. 

A fuel tank on the roof of the driver’s cab provides a 
simple gravity feed to the engine (Fig. 2), which is a six- 
cylinder, 675 r.p.m., cold-starting unit built at the Rugby 
works of the English Electric Company. It is directly 
coupled to an English Electric 240-kW D.C. generator, 
with an 11-kW auxiliary generator mounted on an over- 
hung portion of the shaft. The cylinder bore of the engine 
is 10in. and the stroke 12in. To prevent the possibility of 








. 2--ENGINE AND GENERATOR 


electric torque control system has been applied to this 
locomotive. The general principle involved is that the 
engine speed is held at a pre-selected value by varying the 
electrical loading to suit the existing track load of the 
locomotive. The control is entirely automatic and is 
achieved by means of instantaneous regulation of the main 
generator field through a pulsating electric torque relay. 
Overloading of the engine is entirely prevented, and 
the operation of the equipment is foolproof. The power 
circuits are shown in Fig. 4, from which it will be seen that 
the two 129 horse-power traction motors M, and M, 
run direct off the main generator G. The motors can be 
operated in series or parallel by means of contactors P,, 
P,, and S, and single-step weak field shunt control is pro- 
vided for each motor. Exciting current for the main 
generator is obtained from the auxiliary generator A G, 
with a reversed pole to give the requisite characteristics 
for battery charging under varying speed and load con- 
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twenty-three hours out of twenty-four, the remaining hour 
being utilised for refuelling and for lubricating the mecha- 
nical parts. Under average shunting conditions the con- : 
sumption averages 3 gallons of fuel at 4d. per gallon per 


ditions. The torque control mechanism which controls | in a simultaneous change of load, the actual change from 


the engine speed consists of a small permanent magnet | the theoretical best speed is extremely small, the whole 
voltage generator V G, driven direct from the engine, a} mechanism acting as an extremely sensitive speed governor. 
Different speed settings are effected by adjusting the 


load regulating relay V R and a generator field contactor 
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Fic. 3--GENERAL ARRANGEMENT OF OIL- ELECTRIC 


GF1. The voltage generated by the machine VG is 
directly proportional to the engine speed. The load- 
regulating relay is fitted with a single pair of contacts 
which open and close under the influence of small changes 
of current in its operating coil, which is connected in series 
across VG. The relay is set so that when the engine is 
running at the correct speed its contacts are on the point 
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value of the resistances in series with VR, which is 
effected by small relays indicated at V,, V;, and V,, 
controlled by the master controller, each relay being 
appropriately operated by one position of the master con- 
troller handle and therefore corresponding to a given 
setting of the fuel valve. 

The speed tractive effort characteristics are shown in 
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Fic. 4--DIAGRAM 


of making or breaking, and any departure from that speed 
is followed by a decided movement of the relay armature, 
which closes the contacts on increase of speed and opens 
them on decrease of speed. The contacts of V R are con- 
nected in the operating coil circuits of G F 1, which con- 
sequently opens and closes corresponding to the former, 
the contacts of G F 1 being connected across a resistance 
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FiG. 5—APPROXIMATE SPEED 


in series with the main generator field. The intermittent 
action of the contactor, therefore, alternately strengthens 
and weakens the shunt field current, and thus regulates 
the generator voltage and output, the result being an 
average field strength appropriate to the conditions 
obtaining at the time. A special anti-hunting circuit 
prevents any tendency on the part of the equipment to 
hunt or surge. Since any change in engine speed results 
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OF CONNECTIONS 


Fig. 5, which illustrates the flexibility of the locomotive. 
A goods train of 800 tons can be hauled at a speed of 
12 miles per hour and a local passenger train of 100 tons 
at about 35 miles per hour on the level. The locomotive 
is now being used by the L.M.S. Railway to explore the 
full range of its possibilities. At the Rugby shunting 
yard it is being employed for making and breaking up 
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TRACTIVE EFFORT CURVES 


trains against a continuous gradient of about 1 in 180, 
the wagons being shunted up the gradient with the brakes 
slightly applied to prevent them from running backwards. 
At the Crewe running yards shunting over a hump was 
carried out in accordance with the latest practice, and 
further trials are to be carried out at the Beeston yards, 
Nottingham, under other conditions. 
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LOCOMOTIVE 


hour and | pint of lubricating oil at 2s. 6d. per gallon, or a 
total of approximately Is. 33d. per hour. 








New Frequency Meters. 





A RANGE of portable frequency meters has been intro- 
duced by Marconi’s Wireless Telegraph Company, 
to meet the demand for instruments possessing greater 
accuracy and discrimination than have hitherto been 
provided by commercial meters. The frequency scale 
is practically logarithmic, giving substantially con- 
stant discrimination per vernier division over the whole 
frequency band in every range. Calibration is not affected 
by a change of value of the same type as that with which 
the instrument was calibrated. Because of the special 
bridge system employed to indicate current differences. 
the galvanometer readings are very sensitive. The 
temperature coefficient is said to be small, and is given for 
each range, while the instruments are not affected by 
external or unwanted fields. To ensure stability, the 
meters are heat-treated prior to calibration, which is made 
against exact multiples of a 10 kilo-cycles source, the 
precise frequency of which is checked against Greenwich 
time signals sent out at Rugby. 

The meter consists essentially of a variable condenser 
shunted by fixed condensers to which interchangeable 
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FiG. 1--RESONANCE CURVES 


inductances, completing the calibrated circuit, are con- 
nected. A small detuning condenser or inductance, 
operated by a small press-button, is caused to act upon 
the calibrated: circuit and to change the frequency by a 
small amount. The inductance and condenser circuit 
is connected to a four-electrode valve taking little power 
from the measuring circuit, and having a special anode 
circuit, which permits of high sensitivity and also avoids 
the necessity of a grid bias battery. The frequency to 
be measured is introduced into the meter by means of a 
small aperiodic coupling coil which is connected to the 
meter by a screened cable. A substantial screened case 
houses the component parts of the meter, and on the top 
of the case there are apertures for viewing the indicating 
galvanometer and the condenser scale, and for inserting 
the inductance suitable for the wavelength required. 

A novel method is employed for determining the exact 
point at which the oscillatory circuit is in tune with the 
frequency being measured. The curve on the left of Fig. | 
is the resonance curve of a low damped oscillatory circuit, 
and it will be seen that owing to the characteristic flat 
top a variation of one vernier division of the condenser 
scale at the point of resonance gives only a small change 
of the indicator deflection, whereas the same change of 
condenser value on the steep part of the curve causes a 
much greater change of deflection. If a curve is drawn 





On all classes of duty the locomotive is available 


showing galvanometer deflection against condenser scale 
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readings with the detuning condenser disconnected, the 
results are as shown by the curve in the middle of Fig. 1. 
When the detuning condenser is connected to the main 
condenser by means of the press-button, however, another 
curve can be drawn similar in all respects to the previous 
curve, but somewhat displaced in terms of the condenser 
scale from the previous curve, the value of the detuning con- 
denser being such that the two curves intersect at a point 
where the slope is steep, and the point of intersection R 
is as far removed from the true resonance point of the 
system without the detuning condenser as it is with it. 
When the instrument has been set up with the correct 
inductance, and the galvanometer has been balanced 
to zero, the frequency to be measured is introduced, 
and the instrument is then brought to resonance by 
adjustment of the variable condenser. When resonance 
has been established the small button is pressed and a 
change of the galvanometer deflection is thus obtained, 
The instrument is then retuned and the button is released. 














FiG. 2—-FREQUENCY METER COMPLETE 


by continuing these operations, a condenser position is 
ultimately found at which the operation of pressing or 
releasing the button does not change the galvanometer 
indication. This condition is indicated by the point 
marked “ R balance,” on the right of Fig. 1, the scale 
position then being referred to the calibration chart, 
from which the actual frequency is obtained. For addi- 
tional accuracy, a thermometer is fitted to the instrument, 
and the temperature coefficient of every range is measured 
and recorded on the range chart. 

Several types of these meters are made, but it must 
suffice to consider the Mgic and Mg 5d types, which 
provide for the accurate measurement of any frequency 
between 30,000 and 2300 kilo-cycles, and 2300 and 500 
kilo-cycles respectively. In the latter case thirteen inter- 
changeable inductance coils are provided, and a frequency 
ratio of approximately 1-13 to 1 is obtained with each 
coil. Coils of any specified wavelength can be supplied 
to meet requirements. In the illustration, Fig. 2, which 
shows the Mg ic instrument, A is the frequency meter, 
B the interchangeable inductance coil, C and C! pick-up 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





REGENERATION OF BRITISH RAILWAYS. 


Srr,—-Writing under this heading on pages 563-4 
in THE ENGINEER of June Ist, 1934, Mr. H. R. Hood 
Barrs says :---“* Railway transport in the old form is, 
indeed, out of date. There may be a field for railways 
in some modified form, but not as they are at present 
constituted.” He, however, makes no suggestion for 
any ‘“ modified form of railway,” by which alone the 
railways can be, and ultimately will be, “‘ regenerated,” 
in spite of the present opposition of their conservative 
mechanical engineers. Trevithick, in 1808, was faced 
with the same kind of antagonism to change. He intro- 
duced Jessop’s edge-rail with the flanged wheel for 
passenger railways using steam power. This combination 
has been, and always will be, the source of numerous 
grave and costly accidents at high speeds, whether with 
steam trains, or with small petrol or oil-motored ‘ flying- 
bullets.” But railway engineers are loth to employ a 
safer wheel-guiding system for extremely high speed on 
curved railway lines, even though it were to save the 
further decline of their railways. Perhaps Mr. H. R. 
Hood Barrs has in mind the Moscow-Nojinck line, in 
which the vehicles “‘run at 125 m.p.h.” on large steel 
balls in U-rails, or channels, or perhaps he means the 
Michelin autobus, with flanged pneumatic tires running 
on the narrow heads of steel rails, or even the L.M.S. 
Railway “ ro-railer,”’ which has all the dangers of flanged 
wheels combined with its overhanging separate pneumatic 
tires. 

The decline of the railways can only be arrested now 
by means of baulkways, for road-vehicle wheels, clipped 
and keyed to the ends of the existing sleepers so that, 
together with the present existing steel flanged-wheel 
rolling stock and locomotives, every type of rubber or 
pneumatic-tired road vehicle may be directly run on to 
and over the railways as easily as, and even: better than 
upon the public roads, at commercial speeds at least 50 
per cent. higher, and at a cost in coal of under 1d. per 
100 ton-miles hauled, as compared with 5d. per 100 ton- 
miles for Diesel oil in Diesel motors, and 2s. 6d. per 100 
ton-miles for petrol in petrol motors. A train of sixty 
road coaches could be run on rail with three men 
attendants as against 60 to 120 men now required for 
60 vehicles on the road, and 50 per cent. longer hours in 
their transit. 

The Steel Barrel Company, Ltd., could then, perhaps, 
save time on the rail length Uxbridge to London enough 
to make up for the long delays to its lorries in the reeking 
air of blocked traffic near to Portland-road Station. After 
all, the railways are properly organised for dealing with 
mass traffic ; the roads are not, and never will be, until 
the motorists do as the railways have done—buy their 
own land for roads (preferably underground, like the 
Kingsway tram line), and police it themselves at their 
own good pleasure and for any speeds up to 250 m.p.h. 
Until they do this, they ought to co-operate with the 
railways as the toll roads for their road vehicles. 

The essential is to “‘ tap” the congested road traffic 
and so divert it to the roads specially built for high speeds 
with safety. The result would be to save many thousands 
of livés now so cheaply taken on the roads and fatalistically 
accepted as inevitable, and a sign of our “ modern pro- 
gress.” No doubt the railway engineers were largely 
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FiG. 3—METER CONNECTIONS 


coils, and D the junction box and supply lead. The 
S 22 type valve requires 2 volts and 0-1 ampére for the 
filament, and 120 volts, 10 milli-ampéres for the high- 
tension circuit, preferably obtained from a dry battery or 
accumulator. 

In the simplified diagram of connections, Fig. 3, A 
is the interchangeable inductance, B the variable con- 
denser, C the detuning condenser, D the press-button 
switch, E a potentiometer, F a shunting switch, and G 
the galvanometer. The oscillatory circuit is connected 
to the grid filament terminals of the screen grid valve, 
while the anode filament circuit forms one arm of a 
resistance bridge with the galvanometer G connected 
across a pair of the arms in the well-known manner. The 
resistance E of the potentiometer enables the galvanometer 
to be initially adjusted to zero, while the switch F enables 
the galvanometer to be shunted by a resistance while 
adjusting the balance. To ensure that the sensitivity 
is not impaired by an inefficient pick-up, the Mg 5c 
meter is provided with three coils to cover the full range 
of the instrument, while the Mg 5 d meter has two pick-up 
coils. 

Other types of frequency meters provide for the accurate 
measurement of any frequency between 20,000-100 kilo- 


responsible for the spurring on of that deadly road traffic 
which now also menaces the continued existence of the 
railways. For this folly railway engineers have now to 
atone. It is not too late to come out of the “* backwoods ” 
of antiquities and save the railwaysfrom being broken 
up by those interested in road traffic exploitation. 

May 5th. C. R. K. 
Sm,— Without definitely associating myself with either 
side, may I say that a great many people will be found in 
sympathy with Mr. Barrs on the subject of railway versus 
road in your current issue ? 

The railways pay little or no attention to their local 
customers who have supported them in the past. 

For example, a song of praise has been raised for the 
Southern Railway electrification, and no doubt it is a very 
fine piece of work and convenient for those living in the 
large towns served by it. But, just outside these, the 
railway passenger service is practically non-existent, 
taking just twice as long to reach either of two towns 
(one 6 miles and the other 15 miles distant) as before the 
electrified system, a mere shuttle service being run between 
two places, both of which can be reached easier by omni- 
bus, taking into account a mile walk to reach the railway 
at all. To reach Chichester from here, for example, now 
takes 57 min. (actually on the railway) by the same train 
that formerly took 29 min., the extra time being wasted in 
a (new) change, and long wait half way. People who are 
not considered by the railways are not going to consider 
them or to use their “ service ’’(?) more than they can 
help. 

Gro. T. PARDOE. 


Angmering, June 2nd. 


FLOATING BUSH BEARINGS. 


Srr,— Where possible, we fit a floating bush bearing, 
prepared with lubrication channels and holes, to gear-box 
casings to give a high-class even-wearing bearing, which, 
correctly lubricated, will give a cushioning effect to 
vibrating loads. 


outside diameter of the bearing and the housing, allowing 
the bush to revolve, prevents local wear to the inside of 
the bush and stops drop of the shaft running in the bush. 

When a floating bush is grub-screwed to a@ standstill, 
it is apparent that local wear begins, owing to the load 
on the shaft, and sag must soon take place. In some 
instances, the fixed bush is less likely to leak oil. 

Given normal lubrication, have any of your readers 
information regarding the actual working life of a floating 
bush bearing compared with an ordinary fixed bearing » 
Information regarding the comparison would prove very 
interesting. 

THe MortiMER ENGINEERING COMPANY. 

June 2nd. 








The Barendrecht Lift Bridge. 


THE new lift bridge over the Oude-Meuse waterway nea: 
Barendrecht in Holland, which is illustrated on page 582, 
is said to be the largest of its kind on the Continent. It 
replaces an old bridge which consisted of four fixed spans 
and a swing bridge on the road from Rotterdam to one 
of the islands of the Dutch province of “ Zuid-Holland.” 
This old bridge was found too great a hindrance for the 
shipping traffic to the town of Dordrecht, and it was 
decided to replace it by the new lift bridge which rests 
upon foundations quite independent of those of 
the old bridge. The new bridge is of the balanced 
counterweight type, and was built to the designs of Mr. 
de Klerk, civil engineer, who also was in charge of its 
erection. The steelwork was designed and supplied by 
Werkspoor of Amsterdam, the lifting winches were 
built by Messrs. Duyvis, and the complete electrical equip- 
ment, together with the electrical and compressed air 
braking systems and the control gear, were designed and 
constructed by Brown, Boveri and Co., Ltd., of Baden, 
Switzerland. 

The principal dimensions of the structure are as follows : 


Width of Free Passage 50m, 


Lifting height 40-50 m. 
Length of lift span 67-32 m. 
Width of carriageway .. .. .. .- 6-54m. 
Distance between centres of main girder 8-24 m. 
Total weight of liftspan.. .. .. .. 446 tons’ 
Total weight of two counter weights 446 tons 
Dia. of counterweight pulleys. . 3-60 m. 
Lifting speed, main drive oe 0-76 m, /sex 
Lifting speed, auxiliary drive... .. 0- Lin. /sec. 
150 kW 


Design output of main lifting moto 


The general design of the bridge is clearly shown in the 
two engravings reproduced on page 582. Each of the side 
legs is a latticed steel structure supported on two masonry 
piers and has provision for the winch and counterweight 
ropes, the supporting pulleys being arranged at the top of 
the legs a little above top span level. Our views show the 
bridge under construction with the moving platform 
lowered and also with the platform raised in order to allow 
a steamer to pass. The winch house and control-room will 
be seen on the left-hand side of the bridge. It is so placed 
that the operator can have a complete view of the roads 
and the waterway. 

The auxiliary winch drive is ‘so arranged that it auto- 
matically comes into action should the main drive fail. 
All the driving motors are of the alternating-current 
commutator pattern, which were chosen on account of 
their easy speed regulation and their good electrical 
braking facilities. 

A feature of the machinery control gear is the adoption 
of the Brown Boveri patented one-lever control stand, 
which is similar to that employed by the firm for winding 
engines. In addition to the electric braking gear, a com- 
pressed air brake is also provided. All the starting, 
manceuvring, and braking is carried out by the simple 
movement of one control lever only. To start the lever is 
moved in the forward direction. When it is moved backwards 
the electric brake is applied, and a cross movement of the 
lever applies the compressed air brake. In order to protect 
the structure from possible damage, if the moving plat- 
form were to overrun, a special system of safety braking 
is used, which automatically comes into action should the 
supply of current be cut off or the compressed air service 
fail. The speeding up of the motor is prevented by means 
of a short-circuiting system, and if the speed should 
increase beyond that. normally fixed, a further safety 
device comes into action when 110 per cent. of the rated 
speed has been attained. This device operates the safety 
brakes above referred to. A special speed control device 
ensures slowing down towards the end of the lifting or 
lowering operations, in order that the final movements may 
be smoothly and accurately controlled. In addition to this 
device, there are end travel switches which limit the move- 
ment of the platform on its extreme positions. 

The bridge has now been in operation for some time, and 
has given, we understand, excellent results in service. 








One of Britain’s historic locomotives, the L.M.S. 
Railway’s eighty-nine years’ old ‘“‘ Columbine,” is to be 
transferred from its present resting place at Crewe works 
and placed on exhibition in the L.N.E.R. Museum at 
York, where it will be preserved in company with other 
famous old engines belonging to various railways. 
“ Columbine ” enjoyed a wonderful career. She was built 
at Crewe works in 1845 and had a working life of no less 
than fifty-seven years. From 1845 to 1877 she was on 
main line service, and for many years worked the fastest 
expresses between Crewe and London, Crewe and Carlisle, 
and Crewe and Holyhead. From 1877 to 1902 the engine 
was attached to the engineer’s department and was used 
to draw the engineer’s inspection coach at Bangor, being 
named “‘ Engineer Bangor,” In January, 1902, “ Colum- 
bine’ was withdrawn from active service and preserved 
at Crewe works as an exhibition engine of early design, and 
in recent years has been exhibited both at the British 
Empire Exhibition, Wembley, in 1925, and at the Liver- 
pool and Manchester Railway Centenary Celebrations in 
1930. She has a single pair of driving wheels, 6ft. in dia- 








cycles, 100-13-514 kilo-cycles and 3000-100 kilo-cycles. 





It is our experience that the running fit between the 





meter, and a total weight in working order of 20 tons 8 cwt. 
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Railway and Road Matters. 


A NoTEWORTHY locomotive performance, to be intro- 
duced on the Great Western when the summer train 
services commence on July 9th, will be that the 10.8 a.m. 
from Oxford will leave at 10.10 and make the journey of 
634 miles in the even hour, a gain of 7 min. 


At the request of the Minister of Transport the London 
and Home Counties Traffic Advisory Committee is holding 
« public inquiry, as authorised by the London Traffic 
\ct, 1924, as to the desirability and practicability of the 
provision of a regular transport service on the river 
Thames. The inquiry will be opened on June 28th. 


WE fail to find among the Birthday Honours the names 
of any British railway officers. The railways have, however, 
received indirect recognition in that Mr. Gerald Loder, 
who has been made a Peer, is the chairman of the Southern 
Railway, and Sir Alan Garrett Anderson, who has been 
awarded the G.B.E., is a’director of the London, Midland 
and Scottish. 

THE importance of the road motor services of the South 
\frican Railway Department is shown in the following 
tigures from the annual report for the year ended March 
3st, 1933:—Length of route operated, 10,0386 miles ; 
No, of vehicles, 496 ; petrol consumption, 963,993 gallons ; 
passengers carried, 1,993,242; goods carried, 226,991 
tons; cream carried, 979,960 gallons; total revenue, 
£378,336, or 19-8d. per vehicle mile; total working 
expenditure, £373,568, or 19-6d. per vehicle mile. 


THe House of Commons Select Committee, which is 
considering the Bill of the London Passenger Transport 
Board, approved on May 30th of the proposal to run 
irollybuses off the present Hamps' -road tramway 
route across the Euston-road, and along Tottenham Court- 
road, as far as Francis-street. The proposal to turn by 
Bedford-avenue into Bedford-square, and reverse there was 
rejected. On June Ist, the Committee sanctioned the 
provision of trolly vehicles in place of the tramway 
between the Crystal Palace and Sutton, vid Croydon, 


THE Ministry of Transport railway statistics for Febru- 
ary show that, compared with the corresponding month of 
1938, there was an increase of 6-4 per cent. in the number 
of passenger journeys and of 3-7 per cent. in the receipts 
from passengers. In freight traffic there was a rise of 
10-9 per cent. in the tonnage and of 10-1 per cent. in the 
receipts. - Freight train mileage was 7-1 per cent. more, 
and there were satisfactory increases in the average train 
load and in the net ton-miles per engine hour. The former 
was advanced from 125} to 130} tons, and the latter— 
which, in effect, is speed—-from 451} to 458}. 


WHEN the Southern Railway electrification is carried 
on to Eastbourne there will be no suitable service for the 
‘ Baltic” type of tank engine, owing to their limited 
water tank capacity. Seven of them are therefore to be 
provided with tenders, and they will then be comparable 
with the ‘‘ King Arthur "’ class, The engines in question 
are Nos. 2327-2333, of which the last is the War Memorial 
engine ‘“‘ Remembrance.’ One of the remaining six is 
“* Stephenson,” and it has been decided also to name the 
other five after engineers, and, beginning with No. 2327, 


they will be named “ Trevithick,” ‘“‘ Hackworth,”’ 
‘“‘ Stephenson,” ‘‘ Cudworth,” ‘‘ Beattie,” and ‘‘ Stroud- 
ley.” No. 2333 will continue to bear the name “ Remem- 
brance.”’ 


At the closing session on May 31st of the Railway 
Clerks’ Association a resolution was moved, viewing with 
concern the detrimental effects of pooling and general 
economy schemes upon the whole of the railway staff. 
The motion was opposed by Mr. A. G. Walkden, the general 
secretary, who said that, if the companies found that 
they could run the railways more economically and effi- 
ciently it was their business to do so. The members could 
not go to the railways with a demand like that, and at the 
same time ask for the restoration of cuts. There was no 
industry in the country or in the world where so much 
consideration was given and so much protection existed 
for safeguarding the welfare of the workers. The proposal 
was defeated. 

THE ferry service across the Humber between New 
Holland and Hull, is given by the London and North- 
Eastern Railway Company as successors to the Great 
Central Railway. Negotiations between the railway and 
the Hull Corporation for an improvement in the services, 
that have been in hand for some time, have now been 
completed, and the latter body has submitted a scheme 
to the Ministry of Transport, under the Public Works 
Facilities Act, for the improvement of the Victoria Pier 
at Hull, and the building of a new landing stage there. 
The railway company will provide similar improved 
terminal facilities at New Holland. The pierhead will 
be reconstructed, and a floating pontoon, connected to 
the pierhead by a covered hinged bridge, will also be 
built. The L.N.E.R. has also placed an order for two 
steel paddle steamers for the ferry service. 


As indicative of the economic position of Indian rail- 
ways, it may be noted that the report for 1932-33 of the 
Indian Railway Board shows that during that year there 
were only 177-79 miles of 5ft. 6in. gauge and 128-13 miles 
of metre gauge of new railway opened; no new lines 
were authorised, and only 9-34 miles of 5ft. 6in. gauge and 
27-21 miles of metre gauge were under active construc- 
tion at the end of the year on March 3lst, 1933. The 
5ft. 6in. gauge line under construction is the Calcutta 
Chord Railway of the East Indian system, which has been 
in hand for five years. Its main feature is the Wellingdon 
Bridge—so named after the then Viceroy who opened 
it—over the river Hooghly. The bridge consists of seven 
spans of 350ft. girders, and two land spans of 80ft. girders, 
and carries a double line of railway, two roadways, and 
two footpaths. The railway was opened for goods traffic 
in February, 1931, and it was intended to begin to use 
it for passenger traffic last year. An inspection in March 
showed, however, that whilst the line was quite fit for the 
public conveyance of passengers, there should be a —_ 
limit of 30 m.p.h. The present report adds that as there 
was nothing to be staal by running passenger and mail 
trains over the line, it continues to be used only by 
goods trains. 





Notes and Memoranda. 


CoprER harder than structural steel has, says the Iron 
and Coal Trades Review, been produced at the Montana 
School of Mines by a comparatively simple heat treatment. 
For a number of years it has been known that the addition 
of small portions of nickel and silicon to copper produced 
an alloy which would respond to heat treatment. An alloy 
of this type has now been made at Montana with a tensile 
strength of about 45 tons per square inch and a hardness 
considerably more than that of structural steel. 

Borroo is a fused tungsten carbide diamond substitute, 
and cannot be fused dewn with the blow-pipe as other 
hard-facing materials, but must be utilised as brazed 
or welded on insert, It is formed by exposing tungsten 
heated to high temperatures to carbon monoxide or hydro- 
carbon gases. It is used as a replacement for industrial 
diamonds, and is the hardest of the tungsten carbide 
group, and is almost as hard ag a diamond, It is hard 
enough to scratch corundum, Mohs’ seale for borium is 
9, while a diamond is 10, It cannot be melted either by 
the oxy-acetylene flame or the electric arc. 

AN experimental installation of 220-kV oil-filled trans- 
mission cable is now under test in Italy. Three single- 
conductor lengths, approximately 220 yards long, were 
recently installed by the Societa Idrolettrica Piemont 
between its hydro-electric power station at Cardano and 
a sub-station at Cislago. The line transmits between 60 
and 70,000 kVA. The conductor has a cross-sectional 
area of 0-20 square inch, and the inside diameter is 
0-43in. It is insulated by a 0-945in. casing, the total 
diameter being 2-6lin. The oil pressure within the 
gable varies between 11-37 lb. and 24-1 lb. per square 
inch at temperatures varying from —15 deg. Cent. to 
+70 deg. Cent. 

GREASE lubrication of locomotives was dealt with in 
a paper read by Mr. H. P. Renwick before the Indian and 
Eastern Centre of the Institution of Locomotive Engineers. 
Mr. Renwick said he regarded the lubrication of engine 
details by oil as unreliable in intensive service, and after 
much experience had formed the opinion that the reliability 
of grease is considerably greater. A grease-lubricated 
bearing will stand up to — abuse and show lesa wear 
than one lubricated by oil. He demonstrated that grease 
lubrication has the advantage in running shed work of 
reducing the man-hours spent on big-ends and side rods. 
Comparative tests with three grease-lubricated engines 
over 10,000 miles had shown considerable economies in 
their favour. Perhaps the greatest advan’ of all is 
that an engine with grease lubrication can serviced 
at the running shed and sent out on a round trip of 1000 
or more miles with full confidence that it will need no 
further attention to lubrication on the part of the driver 
than the refilling of the lubricator and the oiling of the 
axle-boxes. 

Iy a paper on “* The Rehabilitation of Natural Resins,” 
read before the Oil and Colour Chemists’ Association, 
Dr. Krumbhaar said those in close touch with the varnish 
industry could see clearly that there was a movement 
under way, more actively in some countries than in others, 
to go back to the use of natural resins, especially of the old 
fossil copal gums. Some years ago exaggerated hopes had 
been placed in the new synthetic materials in the erroneous 
belief that certain outstanding properties would make 
the synthetic resins generally applicable to every possible 
purpose. The reaction had come, and there was once 
again a clear understanding that varnish making is a 
matter of striking a balance between the merits and the 
shortcomings of the various materials, and that in the 
resin field there is ample room for both products, the 
synthetic resins and the natural gums, One good result 
had come from the synthetic resin del of the past 
years. It had shown that these materials had certain 
inherent qualities not found in the natural products as 
such, and this had spurred technologists to seek means 
of refining and improving the natural resins. 

Tue technique of several soldering operations carried 
out by Dr. C. V. Boys are described by him in a recent 
issue of the Journal of Scientific Instruments, For soldering 
small samples of a low melting point alloy a bit con- 
structed of 18-gauge copper wire was used. solder- 
ing Britannia metal, there is less danger of melting the 
metal if 1 part of bismuth is added to every 3 or 4 parts of 
solder. In joining thick metal, it is often convenient 
to heat the metal and to use a brush wetted with a flux 
solution to direct the solder. With regard to fluxes 
directions are given for making “‘ killed spirits of salt,” 
whilst borax which does not swell can be prepared by 
melting to form borax glass and grinding this to a fine 
powder. This is kept immersed in a heavy petroleum, 
and when applied to the work the petroleum distils off 
and leaves the borax powder in intimate contact with the 
metal. Reference is made to the importance of autogenous 
soldering, and a method sugepiael whereby this means 
can be used for joining thin sheets of lead. By using a 
mixture of H, and CO, a cool flame is produced which 
just melts the metal and prevents the formation of oxide. 


EXPERIMENTS have now been carried out by the Safety 
in Mines Research Board in small tubes to ascertain the 
effect, on the projection of flame, of the presence of 
branches ab right angles to the main tube and of bends of 
various in the main tube, The results, which are 
published in 8.M.R.B. Paper No. 83 (“ Firedamp Explo- 
sions: The Projection of Flame, Part III”), show that 
the total distance traversed by the flame in all directions 
depends upon the amount of release afforded to the pres- 
sure of the explosion ; the distance was increased by side 
galleries of the flame and was decreased by side 
galleries near the point of ignition. In the experiments 
with bends, when ignition was in the centre of the e ive 
mixture the distance traversed by the flame tended to be 
less along the bent limb of the tube. With end ignition, 
bends of 30 deg. and 60 deg. had no marked effect, but 
bends of 90 deg. and 120 deg, increased the distance of 
flame travel in both directions, It was noticeable that, 
although the most explosive mixture was one containing 
about 10 per cent, of methane, mixtures containing higher 
percentages could, with certain ents of the tube, 
give greater distance of flame travel, owing to dilution with 
air making a greater volume of more explosive mixture. 





Miscellanea. 





A conTRACT to supply 100,000 tons of coal during the 
next twelve months has been given to Welsh exporters 
by the Paris—Orleans Railway. 


Gop production in Canada in March amounted to 
249,310 0z., as compared with 222,937 0z. in February 
and 260,154 oz. in March, 1933. 


THE foundation stone of the new paper mills at Kemsley, 
Kent, of Edward Lloyd, Ltd., to which reference has 
already been made in these columns, was laid by Lord 
Camrose on May 31st. 

H.M.S, ‘‘ SHark,’’ one of the new patrol class of sub- 
marines, was launched at Chatham on May 3lst. The 
keel plate was laid in June, 1933, and she is expected to 
attain a speed of nearly 14 knots. 


Aw aerial train, comprising an aeroplane towing three 
gliders, each manned by a pilot, has successfully concluded 
ite experimental flight of 800 miles in 8 h. 40 min. in 
Russia, The plane made several landings. 


Tue world’s fastest four-engined commercial aeroplane, 
the de Havilland Diana, has recently made its inaugural 
flight from Croydon to Hatfield Aerodrome. It has a 
top speed of 175 m.p.h., and can cruise at 145 m.p.h. 


Tue Amalgamated Anthracite Collieries, Ltd., propose 
sinking a new pit at Syddyn, Trimsaran, near Llanelly. 
The project forms part of the company’s proposals 
following the closing down of a large area of the Trimsaran 
Collieries, 

Tue 630,000 railway-owned wagons in service are 
capable of carrying loads varying from 5 to 160 tons, and 
have a total capacity of 7,271,000 tons. Of the total 
number in service, 28,500 wagons have a capacity of 20 
tons and over, 

Ir is proposed to re-start the Hanyang Ironworks, on 
the Yangtse River, China, which have been shut down 
for about ten years. The company’s mines at Tayeh have, 
however, in the interval being sending some 400,000 tons 
of hematite to Japan. 


BarrisH steamers composed 70 per cent. of the ships 
chartered by the Anglo-Soviet Shipping Company during 
April, Out of the 110 ships used, 78 were British, The 
total amount paid in freights in April was £322,527, of 
which £217,386 went to British shipowners. 


THE two Portuguese submarines, the ‘‘ Golfinks ” 
and the “‘ Espadarte,” launched at Vickers Armstrongs’ 
Barrow-in-Furness yard last week, are, respectively, the 
165th and 166th submarines to be launched at the Barrow 
yard, a record no other shipyard in the world has equalled. 


AccorpIne to the Birmingham Post, the Western Union 
Telegraph Company announces that it is co-operating with 
the Canadian National Telegraphs in putting a direct 
ogg circuit between London and Toronto into opera- 
tion. This is the first inland city of Canada to be brought 
into direct telegraphic communication with London. 

THE National Physical Laboratory has issued a new 
edition of its pamphlet on “ Tests on Volumetric Glass- 
ware.” No fundamental changes have been made from the 
preceding edition, but several points have been dealt 
with in more detail—for example, the testing of burette 
taps and permissible schemes of subdivision of scales on 
graduated glassware. Copies of the new edition may be 
obtained free of charge on application to the Director, 
National Physical Laboratory, Teddington, Middlesex. 


RECENTLY engineers have been making investigations 
at Prince Edward Gold Mines, situated in the heart of the 
Merioneth Mountains, 3 miles from Trawsfynydd, and it 
is announced that as a result of the engineers’ reports 
the mines have been bought by a London mining syndicate. 
These mines have been working with success during the 
past fifteen years. It is stated that the new owners will 
instal the latest electrical plants at the mines, and that a 
large number of gold miners from the district will be 
employed. 

AT present there are sixty-one naval vessels for which 
contracts have been placed in the public and private 
yards, consisting of nine cruisers, three flotilla leaders, 
twenty-four destroyers, nine submarines, fourteen sloops 
(including one, the ‘‘ Indus,” building for the Royal 
Indian Marine), one destroyer depét ship, and one river 
gunboat. These figures exclude the whole of the 1934 
programme of twenty-five vessels, which cannot be put 
in hand until late in the financial year unless further 
financial provision is made. 

Or the nine steel-producing districts into which Great 
Britain is divided for statistical purposes by the British 
Iron and Steel Federation, Machinery says that the North- 
East Coast had the largest output in March of this year 
with 169,800 tons. South Wales and Monmouth, which 
headed the list in February and in March, 1933, came 
second with 161,100 tons, followed by Sheffield with 
124,500 tons; Scotland with 120,400 tons; Lincolnshire 
with 99,500 tons, and Staffordshire, Shropshire, Worcester, 
and Warwick with 95,700 tons. 

AccorpinG to Quality, the journal of the Sheffield 
Chamber of Commerce, the gross output of steel and pro- 
ducts is still increasing. In the short month of February 
the Sheffield output was 103,800 tons, 39,600 tons higher 
than that of February last year. ‘March returns will, it 
is estimated, show an output approaching 106,000 tons. 
Sheffield’s aggregate production of steel and products 
therefrom is now in the region of 3500 tons a day, which is 
in excess of the pre-war record, Unemployed operatives 
are nearly 30 per cent. fewer than at the close of 1932. 

In October, 1932, the Japanese Government initiated a 
scheme under which 400,000 tons of old ships were to 
be scrapped and 200,000 tons of new ships were to be 
built. The scheme has now been completed, 94 ships 
of 399,122 tons having been broken up, and 31 ships of 
199,310 tons built. The subsidies paid by the Government 
to the twelve shipping companies which took advantage 
of the scheme amount to just over £1,000,000, or £5 6s. 6d. 
per ton of new ships built. These new ships, the majority 
of which are motor vessels, are each of 4000 tons gross or 
more, and have a speed of at least 15 knots. 





Po 
—A 
j 


a 





x AZ Miva. + 


THE “ENGINEER 


JUNE 8, 1934 





THE 





BARENDRECHT 


LIFTING SPAN BRIDGE 


(For description see page 680.) 


oe 


TSMEPCT LGR LT 
TRE Ta ee 





ae aio oe 
NW cgi —_—= ar Sse 
Ty x "a 
IZ wane 


~ Sew > Mena, 
twa a 


SL Sz 
, a. a= 


yas 





COMPLETED BRIDGE—SPAN RAISED 





TI TOSSES 
8 








\ ‘i 


1 


ye | e j ‘ i Ps F 4 
re Von 4 =. a : BS | ANS } sal YL s\¢ 
{} AVA Th asin Nan UN 


eye 
I) Y 





BRIDGE UNDER CONSTRUCTION 











1 acre sann 


ee 


area sedeanc cna: meet mensedaiae 








JUNE 8, 1934 





THE ENGINEER 





583 








Che Gngineer 


JUNE 8, 1934. 


Vou. CLVII. No. 4091 








Cuntents. 


THE ENGINEER, June 8th, 1934. PAGE 

Pe i eo Re ae er ee ee ee | 

HE DEVELOPMENT OF THE PARSONS STEAM TURBINE. No. XXIII. ~ 
(Illus. ‘ Paes ine. kek al 


THE IRON AND STEEL INSTITUTE. No.I. ... ... 0. «0... 574 
VAAL RIVER DEVELOPMENT SCHEME. (illus.) ... ... .. .. 576 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. No, I... 577 
\ NEW OIL-ELECTRIC LOCOMOTIVE. (lIllhus.)...  ... : one, WT 
NEW FREQUENCY METERS. (Tilus.) oar aes 
LETTERS TO THE EDITOR— 


Regeneration of British Railways... .. 5) Cee ksie eaal.s anne 

pe eee ee ree eee 
THE BARENDRECHT LirT BrRipGR. (fllus.) ... ... ioe.” gan 
RAILWAY AMD MOAD MAATTURG... 650 cee cee eee vd io 
NOTES AND MEMORANDA ... ... ... 0. we ee 
as fers) aus © 46s, sired © “ane, rene “ ree ; .- 581 
LEADING ARTICLES— 

‘OD oc: ‘one sag ts ade. tdae 4. ppt odd eae oad ideo 

PW Ee eee ee 
a a ees 
as, cies cen, cox. ego eae ace oh agate aaa 
Cl cern eee 
INSTITUTION OF MECHANICAL ENGINEERS! ... ... ...  «.. «-. 584 
COAL DERIVATIVE FUELS FoR ROAD VEHICLES ... ... ... ... 584 
THE LAMBETH WORKS OF MAUDSLAY, SONS AND FYELD. (Illus.) 585 
ACOELERATED TESTS OF PAINTS FOR STEELWORK. No. I... ... 586 
THE NEW SWINDON WATERWORKS. (Illus.) wan 4s sou 0 eee 
BLAST-FURNACE PRACTICE... ... ... ... «. saan \ sate aed 
\ HIGH-PRESSURE TESTING BOILER. (lllus.) A eae Sse ile 
A TAR-SPRAYING EQUIPMENT. (Illus.) ... ...0 20.0 10.0 «ce ee 589 
SOUTH AFRIOAN ENGINEERING NOTES ... ... ... ... «:. «+» 590 
BRITISH STANDARDS INSTITUTION ... 0.0 00.0 cee coe coe es SOO 
CONTRACTS AND ORDERS ... : ddeh fast, Geet cea ‘oes are 
UE Ree i eh 5 ge Sea ee eee we Bee sou) “i ieatall ee 
pee AM OS orn eres 
CURRENT PRICES FOR METALS AND FUELS ... . joi Mame epee 
FRENCH ENGINEERING NOTES ... ... ... ... } nde cee 
BRITISH PATENT SPECIFICATIONS. (Illus.) ... ... ... -.. «-. 598 
FORTHCOMING ENGAGEMENTS ... 0.0.0 22.0 cee cee cee cee vee 594 
LAUNCHES AND TRIAL TRIPS ... 2... 00. cee coe a» 40,5 eee ae 
PERSONAL AND BUSINESS ANNOUNCEMENTS... ... ... ... ... 504 








NOTICES TO READERS. 





*,* Lf any Subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
ialereanisien of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 


*,* For Subscription rates see page 2 of Advertisements. 


*,* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whateger can be taken of anonymous communications. 


*,* No undertaking can be given to return drawings or manuscripts ; 
correspondents are therefore requested to keep copies. 








A NEW LOCOMOTIVE. 


LN our issue of June Ist we had the pleasure of 
describing a locomotive of singularly fine propor- 
tions, just’ built for express passenger service on 
the London and North-Eastern Railway. Designed 
by Mr. Gresley, it goes without saying that the new 
engine might be expected to embrace many interest- 
ing features, and in this respect we feel sure that 
those of our readers who have been looking 
forward to seeing it will in no measure be dis- 
appointed. We have in the past remarked on 
Mr. Gresley’s designs; thus in 1920—our impression 
of December 3lst-—-we discussed his then new 
three-cylinder engine, ‘‘ No. 1000,” of the 2-6-0 
type, and again, in April, 1922, when we made 
reference to the “ Pacific *’ design which had just 
emerged from the Doncaster shops. Both these 
engines were in their turn noteworthy, as both 
were characterised by details in construction and 
design not before found in British practice, and 
both, moreover, have been, as is well known, 
remarkably successful. Whilst, when first built, 
the “‘ Pacifics ” seemed almost in advance of their 
time, the manner in which they handle the exceed- 
ingly heavy trains of the present day is abundant 
proof of the foresight that prompted their intro- 
duction now twelve years ago. Excellent 
though the “ Pacifics ’’ have been in the past, and 
indeed still are, the very arduous conditions 
imposed with present-day loading on the difficult 
road between Carlisle-Edinburgh, and thence to 
Aberdeen, made it apparent that an engine of 
greater power was required, and it is to meet this 
need that the new class has been designed. 

In working out the details which go to make up 
this locomotive type, Mr. Gresley, with character- 
istic daring, has not hesitated again to incorporate 
many unusual features. We refer more particu- 
larly to the use of poppet type valves for the dis- 
tribution of steam in the cylinders, operated by 
rotary cam mechanism ; a specially arranged blast 
pipe with twin chimneys, and a form of “front end” 
developed especially for the purpose of lifting the 
smoke. These, together with a smooth finish for the 
boiler clothing presenting a “stream-line”’ effect, 
serve, in conjunction with the adoption of the 
2-8-2 wheel arrangement, to give the locomotive a 





very distinctive appearance. We have said these 
are unusual features ; this is, however, not strictly 
true, though in combination they undoubtedly 
are, and furthermore, they are to some extent 
experimental, at any rate, in this country. In 
considering this locomotive in detail, and bearing 
in mind that it is intended for fast passenger 
traffic, a leading point attracting attention will 
no doubt be the wheel arrangement adopted, as 
the 2-8-2 formation is not generally associated 
with such services. Indeed, many would have 
preferred a leading four-wheeled bogie, but Mr. 
Gresley may argue that he is justified in adopting 
the single axle, since it has proved satisfactory 
at high speeds in his “ No. 1000” class. More- 
over, its use has enabled him to keep his loco- 
motive within the limits of length determined 
by turntables, and at the same time greatly facili- 
tated the design of the three cylinders, which, it 
goes without saying, areemployed. These cylinders, 
excellent views of which we gave in our descrip- 
tive account of this engine, are a truly wonderful 
piece of work, not only from the design standpoint, 
but as an example of the founder’s art, and form, 
moreover, probably the largest locomotive cylinder 
casting so far made in this country. Connected 
with the cylinders we have the poppet valves and 
the necessary actuating gear; again, we may say 
here is something new, but in doing so must 
remember that Mr. Gresley has already some years 
of experience with valves of this kind. The fact 
that the next of these new engines to be turned out 
will have valves of the piston type, with 
the conventional form of gear, in no way detracts 
from the significance of the use of poppets in 
this instance, whilst it will provide a useful 
indication of the return in the form of reduced 
maintenance costs for the extra expenditure they 
involve, not so considerable in this case as the 
ordinary gear is costly with extra parts for 
the third cylinder. So far as the design of the 
smoke-box is concerned, the form adopted recalls 
that of the ‘‘ No. 10,000,’ but the two chimneys 
and the blast pipe equipment have been, as we 
mentioned last week, adopted in view of the satis- 
factory results obtained with this arrangement in 
France, notably on the Paris-Orleans line. The 
special object of this arrangement is the reduction 
of back pressure, it being Mr. Gresley’s desire to 
reduce negative work to a minimum which is 
consistent with good steaming and_ sweet 
running. We may appropriately mention here 
the efforts made in the design to reduce the 
throttling of steam between the boiler and the 
valve chests. In conversation with the driver of 
the engine, we not only learned that the object 
has been realised as shown by appropriate 
gauges, but that the steam chest pressure gauge 
is unquestionably a fuel saver owing to the 
information which it gives the driver. As a matter 
of fact, the driver of “Cock o’ the North ”’ pays, ifany- 
thing, moreattention to this gauge than to the boiler 
pressure gauge. The boiler and superheater also call 
for comment, for here again are found details of 
interest and importance. We refer especially to 
the large superheater of improved type with “ sine- 
wave ”’ elements, the purpose of which is to aug- 
ment the superheat so necessary for maximum 
efficiency. To provide dry steam a novel form of 
dome, which was clearly illustrated in our last 
issue, is used, while to ensure adequate boiler power 
the grate area is no less than 50 square feet, and a 
feed water heater is fitted. It is perhaps of some 
interest to recall in this connection that it is 
the practice on the L. and N.E.R. to run large 
engines with the fire-door always open, so that a 
copious supply of air, directed downwards by the 
deflector plate, is provided for the combustion of 
the gases above the fire. By shutting the fire- 
door the combustion can, of course, be intensified 
when found necessary. 

Compared with the ‘“ Pacifics,”’ the new engine 
has a considerably greater tractive effort, but 
it is realised that unless this value is to be merely a 
‘“ paper figure,” it must be backed up by a proper 
steam supply, and it would certainly seem that 
such should be available, for although in heating 
surface areas the boiler is similar to the *‘ Pacifics,”’ 
the special points mentioned will, we think, be 
found effective in providing all the steam required. 
We expect this locomotive to give a good account 
of itself, and to be altogether suitable for the 
special purpose for which it has been designed. It 
certainly constitutes the most interesting develop- 
ment in British locomotive engineering that has 
come to our notice in the last few years, and, in view 
of the effect that its behaviour must have on the 
design of future express locomotives for British 





railways, its performance will be watched by pro- 








fessional and amateur railway engineers with the 
keenest interest. 


A.C: Distribution. 


Or the papers read at the Incorporated Muni- 
cipal Electrical Association’s convention, held at 
Liverpool last week, that by Mr. L. Romero on 
“ Present-day Practice in A.C. Urban Distri- 
bution” may perhaps be regarded as the most 
noteworthy from the point of view of originality. 
Its object is to throw light on distribution practice 
throughout the country, and although it does not 
lend itself, in all its aspects, to brief consideration, 
it can scarcely fail to appeal to distribution engi- 
neers who study it in its entirety. With a view to 
presenting a picture of distributionasitexiststo-day., 
the author drew up a questionnaire of all the 
important points which lend themselves to different 
treatment by electric supply authorities. Out of 
sixty of the large municipal undertakings in 
England, Scotland, Wales, and Northern Ireland. 
that were approached replies were received from 
fifty-four. The results of the author’s labours are 
given in the paper, in which the questionnaire 
is reproduced in the form of an appendix. While 
no attempt can be made to consider here the 
twenty-nine questions asked, certain facts that 
are brought to light are worthy of note. It appears, 
for instance, that the change over from D.C. to 
A.C. is in a much more forward and healthy state 
than the standardisation of consumers’ voltage. 
which is in a very unsatisfactory condition. 
Although the author clearly has no desire for 
national control of local distribution, he maintains 
that the complete freedom which undertakers 
enjoy of extending their systems at non-standard 
voltages should at least be taken away, for if 
undertakers were compelled to adopt the standard 
voltage for all new network transformer sub- 
stations a powerful lever to induce them to 
change the whole of their consumers to standard 
voltage would be created. 

Besides being a cause of serious vexation and 
expense to consumers, removing from one area to 
another, the present variety of pressures is also a 
definite obstacle to the cheapening of electrical 
apparatus. Costis, of course, the main factor which 
prevents many undertakings changing over, and it is 
greater in some places thanin others. Whenchang- 
ing from a lower to a higher voltage the cost is offset 
to some extent by the reduction in distribution 
losses and increase in the capacity of the L.T. 
distribution system, but when the >ressure has to 
be reduced the losses are increased and the carry- 
ing capacity of the system reduced. Fortunately, 
however, there are only one or two large under- 
takings supplying current at 250 volts, and in the 
opinion of Mr. Romero the change from 220 or 240 
to 230 volts is such a cheap and easy one to effect 
that there seems to be no serious obstacle to 
making it. Much information on the position as 
regards declared voltages and the relative propor- 
tion of A.C. and D.C. distribution systems is to be 
found in the Electricity Commissioners’ annual 
reports, which do not, however, make suggestions 
concerning methods which might be adopted to 
bring about greater uniformity. Mr. Romero, 
however, shows that supply authorities are 
not doing all they might do to bring about the 
desired results. Although it is contended by some 
undertakings maintaining non-standard voltages in 
their supply areas that they could not continue to 
provide cheap current if they incurred the heavy 
expense of standardisation, it is explained that a 
number of undertakings are actually changing to 
the standard voltage without impeding their 
development. For instance, seven years ago 
every consumer in the author's own area was 
supplied at non-standard voltage, but the change 
over to the standard pressure is now practically 
completed. A large proportion of the consumers 
have also been changed over from D.C. to AC., 
but despite this double change, the .undertaking 
is supplying electricity at an average price 
of under a penny per unit without any bulk 
supplies. Mr. Romero has long been an advocate 
of the abolition of D.C. distribution, and although 
there are some who still oppose that policy, he 
makes the general statement that the change is one 
which pays for itself in a relatively short space of 
time. As we have indicated, it is impossible to do 
more here than consider the fringe of the paper. 
Of the other questions put to the sixty supply 
undertakings, that concerning the use of voltage 
regulators is one of the most important. Only 
forty-eight undertakings replied to that question 
and twenty-eight of them stated that they had no 
pressure regulating apparatus on their transmission 
or distribution systems. The remaining twenty 
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use pressure regulating apparatus of various kinds, 
such as on-load tap-changing gear, induction regu- 
lators, booster transformers, moving coil regu- 
lators, and static balancers. Here again there 
seems to be room for improvement, for it is common 
knowledge that voltage regulation in some areas 
is none too good. The importance of proper voltage 
regulation was emphasised in the short series of 
articles on “A.C. Voltage Regulators’ which 
appeared in THE ENGINEER from November 24th 
to December 29th of last year, but apparently the 
matter does not always receive the attention it 
deserves. As Mr.. Romero says, continuous and 
unremitting efforts should be made to ensure that 
consumers’ voltages all over the system are kept 
up to the desired standard, under conditions of 
rapidly growing load, and steps should be taken to 
improve the pressure regulation before and not 
after complaints have been made. For the most 
part the remaining questions relate to matters 
concerning the undertakings themselves rather 
than the consumers, although distribution practice 
in general can, of course, affect the price at which 
electricity is sold. 

That the author is not in favour of nationalised 
distribution throughout the country is clearly 
indicated by his concluding remarks, which show 
that, in his opinion, the present system of local 
control in areas large enough to secure efficiency 
and economy is to be preferred, because it offers 
more scope for individual initiative and permits all 
kinds of experimentsto be made. On the other hand, 
it is admitted that local control has not so far been 
very successful in establishing the same L.T. 
voltage for every consumer, and there is no doubt 
that national control would put the matter right. 
As the I.M.E.A. is presumably strongly in favour 
of local control, it is suggested that it should tackle 
this and other distribution problems, for if supply 
undertakings continue to look at these matters 
from their own local point of view they are 
strengthening the hands of those who plead for 
national control. 








Literature. 


Factory Administration and Cost Accounts. By E. T. 
ELBOURNE, M.B.E., A.M.I, Mech. E. Longmans, 
Green and Co., London. 1934. Pages 811. Price 
25s. net. 

WHEN we are informed that “ this cheaper edition of 

a standard work is intended to meet the needs of 

students preparing for advanced examinations in 

workshop organisation,’”’ we might naturally expect 
that Mr. Elbourne had reframed his original book, 
amplifying or curtailing, as the case might be, to suit 
the new type of reader which he has in mind. Actually 
this edition can best be described as a reprint, for it 

is essentially the same as that published in 1921. 

In his preface to the present edition the author 
stresses the fact that an organisation has to be 
developed to meet local conditions, but all the same 
his is a definite scheme, probably written round a 
specific factory, and in this he has acted wisely, for 
he truly avers that ‘“ the student cannot exercise his 
mind constructively on generalisations.” 

He warns his reader against the impression that 
the efficiency of administration is in direct proportion 
to the number of forms in use. While we agree in 
principle, we are tempted to go a stage further and 
suggest that a really efficient organisation is one 
where this number has been reduced to a minimum ! 

We cannot help feeling that the author might with 
advantage have qualified his statement that a works 
manager should have proved his ability as a foreman 
before assuming the more responsible position. It 
is thought that there was more justification for such a 
pronouncement twelve or so years ago than at the 
present time, when it must be admitted that there 
are many eminently successful managers who have 
never held the post of foreman. At the same time, 
we should be the last to underestimate the value of 
sound practical training. 

Mr. Elbourne tells us that the same prominence is 
not given nowadays to works committees and the 
like as was the case a decade ago, but apparently 
this has not modified his views, for he has not altered 
what he then wrote. We are of opinion that he is 
justified in keeping the subject to the fore, as the 
development of a spirit of co-operation is essential 
to the well-being of industry. By obtaining the 
opinions of representatives of the workers in a recog- 
nised manner much may be done that can be accom- 
plished in no other way. 

For those not conversant with the original book, 
it might be well to mention that it is divided into 
five main sections, dealing respectively with General 
Administration, Production Control, Works Manage- 
ment, Works Accounting, and Works Routine. The 
management section is considered in two parts, viz., 
labour administration and material control, and that 
of accounting is subdivided into administrative records 
and cost accounts. 


‘ 





The whole treatise is easy to follow, the references 
are good, and the sample forms speak for themselves, 
so that a student who has acquired a sound grounding 
in the elements of the subject should experience no 
serious difficulty in pursuing his-studies in a more 
exhaustive manner. 
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SIXTY YEARS AGO, 


Cross-CHANNEL steamers of to-day, such as_ the 
** Canterbury ” and the “ Maid of Kent,” are virtually 
miniature Atlantic liners, and as regards both comfort and 
speed leave only the very worst of sailors with an excuse 
for complaint. In the mid-Victorian period, however, 
the terrors of a Channel crossing were very real to a large 
number of people, and, looking at the designs of some of 
the vessels engaged on the service, we can readily believe 
that the dread which they felt was not wholly imaginary. 
Of the numerous proposals made for the construction of 
special forms of ship intended to assuage the anguishes 
of the cross-Channel passenger, one of the earliest to reach 
fruition was the steamer ‘ Castalia,”’ designed by Captain 
Dicey for the English Channel Steamship Company, Ltd. 
This vessel was launched on June 2nd, 1874, from the 
yard of the Thames Ironworks Company at Blackwall. In 
a leading article in our succeeding issue—June 5th—we 
described her construction. While welcoming the enter- 
prise of those who had planned and made her, we obviously 
felt it necessary to be highly guarded as concerned the 
possibility of her proving successful. She was a double- 
hulled vessel, each hull serving as it were as an outrigger 
to the other. The hulls had a length of 290ft. and were 
separated by a gap of 26ft. Each hull had a width of 17ft. 
The two portions were united by a superstructure or upper 
deck, 183ft. long by 60ft. wide. The space between the 
hulls formed a long wall-sided tunnel, in which worked two 
paddle wheels driven by independent engines, one in each 
hull, The vessel was not intended to be either fast or 
economical. Comfort for her passengers was the first 
consideration in view, and so far as her internal fittings 
and arrangements could contribute to that end nothing, it 
appeared, had been left undone. Whether, however, her 
behaviour at sea would come up to expectations we 
refrained from prophesying. It is evident, however, that 
we had strong doubts on the point, but in a desire to give 
her fair play we suppressed any explicit statement of them. 
We recorded, however, that Rear-Admiral Houston 
Stewart, Controller of the Navy, had said that if Captain 
Dicey’s steamer proved successful the practice of naval 
architecture as regarded warships would probably be 
materially modified, the implication being that warships 
similarly designed would provide a very steady gun 
platform. . It may be remarked that the 
** Castalia’ was neither the first nor the last double- 
hulled vessel to be constructed. In 1850 there was launched 
the ‘“‘ Gemini,” a twin steamer invented by Mr. Peter 
Borrie, This vessel had two hulls, each 157}ft. long and 
84ft. wide, with a space of 94ft. between them. The 
“Castalia ’’ in service exhibited a considerable degree of 
steadiness, but she proved to be too slow and was with- 
drawn. She was succeeded by a double-hulled vessel of 
improved design, the ‘‘ Calais-Douvres,” but this ship also 
failed to come up to expectations, and after a few trips 
was taken out of service. Sir Henry Bessemer’s swinging 
cabin ship ‘‘ Bessemer ” made her appearance about the 
same time, but her owners speedily became involved in 
crippling financial loss as a consequence of her unmanage- 
ability and the damage which she did to the harbour works 
on the other side of the Channel. 





INSTITUTION OF MECHANICAL ENGINEERS. 


As already announced, the Summer Meeting of the 
Institution of Mechanical Engineers will be held at Liver 
pool from Monday, June 25th, to Friday, June 29th, 1934. 
On Monday the secretaries’ office will be open from 
3 p.m. to 6 p.m. in the Central Technical School. 

On Tuesday morning at 10 a.m. there will be a civic 
reception in the Picton Hall, Liverpool, after which the 
following paper will be read and discussed, “* Liverpoo! 
and the Atlantic Ferry,”’ by Mr. J. Austin. 

A ladies’ visit to Liverpool Cathedral has been arranged 
for 10.45 a.m. After luncheon at the Adelphi Hotel, the 
following alternative visits have been arranged :—Auto- 
matic Electric Company (automatic telephones, signalling 
apparatus, and electric domestic appliances); British 
inka Artificial Silk Company ; Cammell Laird and Co., 
Ltd. (shipbuilding and engineering works) ; Mersey Docks 
and Rukour Board (Gladstone Dock equipment) ; Union 
Cold Storage Company (limit fifty). A garden party has 
been arranged by the Liverpool Soroptimist Club in the 
grounds of the Liverpool Physical Traming College, 
Aigburth. In the evening at 8.30 p.m. a reception will be 
held in the Town Hall by invitation of the Lord Mayor and 
the Lady Mayoress, followed by a dance. 

The following alternative visits have been arranged for 
Wednesday morning :—British Insulated Cables, Prescot ; 
Howard Ford and Co. (‘‘ Bear Brand” hosiery), and 
Meccano (mechanical toys); William P. Hartley’s pre- 
serve factory; Mersey Tunnel; Pilkington Brothers, 
St. Helens (sheet and plate glass). At 1 p.m. luncheon will 
be served at the Adelphi Hotel, and at 2 p.m. there will be 
alternative visits to :—-Bryant and May’s Diamond Match 
Works (limit 100); W. and R. Jacob and Co. (biscuits) ; 
Lever Brothers, Port Sunlight (soaps, &¢.); Liverpoo! 
Corporation Clarence Dock power station; Wallasey 
Corporation’s New Brighton improvement works, and 
cruise on river Mersey on Wallasey Corporation ferry 
steamer ‘‘ Royal Iris II.’’ The Institution dinner will be 
held at 8 p.m. in the Ball Room, Adelphi Hotel. The 
President (Mr. Charles Day), Mrs. Day, and Miss Day will 
hold a reception on the Hypostyle Terrace at 7.30 p.m. 

The following alternative whole-day visits have been 
arranged for Thursday :—Ellesmere Port, river Dee, and 
Eaton Hall, and Bowater’s Mersey paper mills or Wolver 
hanipton Corrugated Iron Company’s Mersey Lronworks ; 
proceed by road to Chester, luncheon in the Town Hall ; 
Vacuum Oil Company, river Dee, and Eaton Hall ; 
Warrington and Runcorn, the Mersey Power Company, 
and the Salt Union’s Weston Point salt works ; the Liver- 
pool Electric Cable Company, Canadian Pacific Steamship 
Company’s R.M.S, “ Duchess of Bedford” ; the Liverpool 
Gas Company; luncheon will be served on R.M.S. 
** Duchess of Bedford,” by invitation of the Canadian 
Pacific Steamship Company. In the evening at 8 p.m. 
there will be a reception at the University of Liverpool 
and an inspection of the Walker Engineering Laboratories. 

On Friday arrangements have been made for a motor 
tour in North Wales and a sea trip to Llandudno, with 
return by road. 








COAL DERIVATIVE FUELS FOR ROAD 
VEHICLES. 

In order to illustrate the rapid progress which has 
recently been made in the production and marketing of 
fuels derived from coal for road transport vehicles, the 
Coal Utilisation Council arranged a demonstration of 
road vehicles propelled by derivatives of British coal, 
which took place at Westminster on Wednesday, June 
6th, and the two following days. By the permission of 
the Lord Great Chamberlain, the vehicles were ranged 
in Old Palace Yard, and were on view from 11 a.m. titl 
5 p.m. During the Exhibition visits were paid by Govern- 
ment Ministers and others interested in the coal fuel 
industry. 

In what follows we briefly mention some of the vehicles 
shown. Among the steam vehicles we noted a 6-ton S 4 
lorry by the Sentinel Steam Waggon Works, Ltd., with 
pneumatic tires. The Gas Light and Coke Company, Ltd., 
exhibited a 30-cwt. lorry which was converted in 1932, 
and which has now run over 20,000 miles on creosote fuel 
without overhaul. Exhibits by the National Gas Council 
included a lorry designed to run on compressed gas, which 
was lent by the Wandsworth and District Gas Company, 
and also a private car using similar gaseous fuel. 

Arrangements were made to take those interested from 
Westminster to the gas-filling stations at Wandsworth 
and Fulham. The Chesterfield Tube Company, Ltd., 
which has interested itself in the specialised manufacture 
of cylinders for compressed coal gas, showed a refuse- 
collecting vehicle running on compressed gas, which was 
lent by the Chesterfield Corporation. Several vehicles 
using the heavy motor spirit produced from coal by the 
Low Temperature Carbonisation Company, Ltd., were 
shown. These included a Bentley car and Ford and Bed- 
ford vehicles, the two latter being equipped with a special 
Claudel atomisor. One of these cars has recently com- 
pleted a test run of 2000 miles on fuel produced by the 
low temperature carbonisation process. Among other 
vehicles exhibited was a large Leyland oil tank car, 
used for the distribution of Carless Coaline fuel. The 
Fuel Research Board lent a 15 H.P. Daimler car which 
was shown operating on petrol produced from hydro- 
genated tar. Among the larger exhibits was a lorry 
designed to run on compressed enriched coal gas, which 
was exhibited by the Whitwood Chemical Company, of 
Normanton, Yorks. Some interesting examples of vehicles 
running on producer gas and using low temperature coke 
or charcoal were displayed by the Koela Producer Gas 
Plant, Ltd., of London, which firm showed a Humber car 
and some lorries, Exhibits arranged by the Electrical 
Vehicle Committee included the latest types of electrically 
propelled light delivery vans by A. E. Morrison and Son, 
Ltd., of Leicester, and the General Vehicle Company, Ltd., 
of London. 








THE production of synthetic organic dyestuffs in the 
United Kingdom in 1933 amounted to 52,940,000 Ib., 
compared with 49,380,000 Ib. in 1932. 
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The 


Lambeth Works of 
Maudslay, Sons and Field. 


By J. FOSTER PETREE, A.M.I. Mech. E. 


|* 1810, as Smiles records, Henry Maudslay 
removed his works from Margaret-street, 
Cavendish-square, to the site in Lambeth Marsh, 
which was to be for ninety years one of the chief 
centres of mechanical engineering. On the south 
side it was bounded by Westminster-road, a con- 
tinuation of Bridge-road, Lambeth, which was 
renumbered consecutively with Bridge-road in 1864-5 
to form the present Westminster Bridge-road. On 
the west side, Oakley-street was already built as 
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auction in the following month, and the site cleared 
shortly afterwards for the, erection of tenements to 
house the people displaced by the reconstruction of 
Waterloo Station. 

In connection with the jubilee of the Junior Institu- 
tion of Engineers, which originated amongst the 
Maudslay apprentices in June, 1884, a search was 
made recently for a picture of the works; but, 
apparently, not one of the recognised delineators 
of contemporary London had thought it worth while 
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MAIN ERECTING SHOP, CIRCA 1833 


far as the opening of Frazier-street, but otherwise 
the land was undeveloped, save for the defunct 
riding school which was the nucleus of the new works. 
On the opposite side of Westminster-road, at the 
junction with Kennington-road, stood the Royal 
Female Orphan Asylum, founded in 1758. 

_ Henry Maudslay died in 1831, and Joshua Field 
in 1863. The business was carried on by the several 
generations of their descendants until the closing 
of the works in March, 1900. The plant was sold by 
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to record, during the whole ninety years of its exist- 
ence, the outward appearance of this famous nursery 
of mechanical engineers, wherein were trained James 
Nasmyth, Joseph Clement, Richard Roberts, Joseph 
Whitworth, and Samuel Seaward, to mention no 
others. Eventually, Mr. Cyril C. Maudslay, a great- 
grandson of Henry Maudslay, came to the rescue with 
the interesting watercolour drawing which, by his 
permission, is reproduced herewith. 











The drawing bears no obvious signature or date, 
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and its early history is obscure. It is possible, 
though not yet certain, that the “J. Southam” 
whose name is inscribed over one of the shops may 
not be the shopkeeper, but the artist responsible for 
the picture; an amateur artist, evidently, for the 
shadows fall on different sides of the two chimney 
stacks, and the perspective is not above criticism. 

The allocation of a date has proved somewhat 
difficult. That it is not earlier than 1824 can be 
asserted with confidence, as the Royal Female Orphan 
Asylum was rebuilt in that year, and the iron gates 
and railings shown on the extreme right have been 
identified, with the assistance of Mr. E. J. Bayley, 
the present secretary of that institution, as those of 
the rebuilt Asylum. In 1866, the orphanage was 
removed to Beddington, near Croydon, and by 1872 
the vacated building had been demolished and the 
site devoted to other uses. The period of the picture 
can be “ bracketed,” therefore, by the dates 1824 
and 1872 on this evidence alone, but there are other 
reasons for supposing that it can hardly be more 
recent than 1850. 

In the endeavour to settle thé date, the writer 
submitted the picture to the Rt. Hon. John Burns, 
whose father was employed at one time in the 
Maudslay works, and he pointed out that some of 
the tiny dabs of colour indicating the rough stone- 
work below the front steps to one of the houses 
strongly resembled a half-concealed ‘‘ 1845." With 
a lens, markings resembling “45” are certainly 
noticeable, but magnification throws considerable 
doubt on the “18.” Pending the sifting of other 
possible clues, however, it is probably safe to state 
the period as 1825-1845, with a bias towards the 
latter date. : 

From an examination of old directories, in conjunc- 
tion with details supplied by Mr. Joseph Maudslay 
and Mr. Freke Field, the identity of the several 
buildings can be established with certainty, despite 
the complication of various renumberings. The 
single tall house was the home of Henry Maudslay, 
whither, on the morning of May 26th, 1829, Alexander 
Nasmyth took his son James, seeking apprenticeship, 
as James Nasmyth records in his autobiography. 

Of the two houses with flights of steps to their 
front doors, that on the left was occupied by Joshua 
Field, and its neighbour by Charles Sells, subse- 
quently a director, and the father of Mr. C, de Grave 
Sells. Between the houses of Maudslay and Field 
were the clerical offices, on the ground level. The 
small building above the office entrance, and adjoining 
Field’s house, contained the drawing offices. The 
classical fagade on the extreme right is that of the 
“front erecting shop,” later used, according to 
Mr. Freke Field, as a machine shop. An article 
in THE ENGINEER of October 7th, 1881, reports the 
firm’s intention not to renew the lease of this portion 
of the site, as the accommodation was no longer 
required after the removal of the boiler shop to 
East Greenwich, The building was pulled down in 
1884, and the present block of workmen’s dwellings, 
known as Burdett Buildings, erected in its place. The 
entrance to the works was round this corner, in 
Burdett-street. 

The site of Maudslay’s house and of the offices 
is now occupied by the Underground station of 
Lambeth North, and the houses of Joshua Field 
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and Charles Sells have given place to a training 
school for Underground railwaymen. Of the buildings 
shown, there remain to-day only the two small shops 
on the extreme left of the picture, forming the corner 
of Oakley-street. These were built before Henry 
Maudslay left the employ of Bramah to start on 
his own account in Wells-street, and thus, with a 
margin of half a century, span the entire history 
of the firm. 

A point of some historical interest attaches to the 
* front erecting shop.” The article in THE ENGINEER 
of 1881 states that ‘ it was over this shop, we believe, 
that one of the first iron roofs—if not the first—was 
erected by the founder of the firm, Mr. Henry Mauds- 
lay. This roof has cast iron principals, and is hipped. 

A similar roof is over the erecting shop.” 

The iron plate roof thus referred to was carried on 
frames of the type shown herewith. This diagram is 
drawn from a plate showing the interior of the main 
erecting shop, published in the 1833 volume of 
** Verhandlungen des Gewerbevereins,” Berlin, where 
it accompanied a descriptive note upon the Lambeth 
works. A second plate illustrated in detail the port- 
able floor crane used in the shop. Both plates 
were reproduced and the descriptive matter freely 
abstracted in the following year in the Bulletin de 
la Société d’ Encouragement pour lV Industrie Nationale, 
Paris. 

Each roof frame consisted of a central rectangle 
and two triangular side sections, the lower corners of 
which rested on the tops of the walls. Apparently 
the compression stresses were relied upon for the 
rigidity of the joints at the upper corners of the 
rectangle, the bottom joints being held by tension 
bolts. Stanchions were carried up from the junctions 


of the frame sections to support a clerestory not unlike 
that of the old Great Western Railway carriage stock. 
The roof covering was of iron plates carried on purlins 
(which may have been of wood; this point is not 
clear), resting in notches cast in the side frame 
sections. 

The writer of the 1881 article evidently supposed 
that he was describing the identical pioneer roof, 
but it seems very likely that what he saw was actually 
a later design, though not much later. On May 24th, 
1826, a serious accident occurred at the works, an 
iron roof collapsing during erection and pushing the 
shop walls out, causing the death of three men and 
injuring some fifteen more. At the inquest bad 
foundry work was blamed for the disaster—the cast- 
ings had been obtained from Staffordshire, and not 
made in the Maudslay foundry—but in the Mechanics’ 
Magazine of July 8th, 1826, a letter appeared over 
the signature “ George,”’ pointing out that the true 
reason lay in the essential weakness of the roof 
frames, and appending a sketch of the faulty frame 
to support the argument. This sketch shows a con- 
struction much heavier and certainly weaker than 
that illustrated, which was in use in 1833 and con- 
tinued in use without alteration many years after- 
wards. 

The letter was obviously written from first-hand 
knowledge, and affords strong presumptive evidence 
that *‘ George ” was, in fact, none other than George 
Rennie. If so, the accuracy of his sketch can pro- 
bably be accepted, as the soundness of his contentions 
must be. That the design portrayed in 1833 was 
satisfactory is certain ; so far as the writer is aware, 
the frames then illustrated continued to stand up to 





their duty until the buildings were demolished. 








Accelerated Tests of 


By W. P. DIGBY 


AND J. W. 


Paints for Steelwork. 


PATTERSON. 


No. I. 


oe and books upon the protection of 
metals by painting are so numerous that any 
addition to the bibliography of the subject needs 
both prefatory apology and extenuative vindication 
by its contents. The apology lies in the fact that 
many thousands of years before Priestley and 
Lavoisier discovered oxygen and opened to us a 
comprehension of what rust was, primitive man, 
with iron superseding bronze, found that the new 
metal was likely to turn reddish brown in colour and 
waste away. If, as some anthropologists indicate, 
the earliest metal worker was priest and magician 
to his tribe, it is probable that the owner of the 
spear associated the polishing of it with some religious 
rite. Perhaps even the tribal medicine-man served 
out to him before a long hunt, or raid upon another 
tribe, some tallow or other fat from an altar sacrifice as 
a magic unguent against rain or dew. Whether that 
speculation is correct or not, it is true that mention 
of the menace of corrupting rust is to be found far 
back in our literature. For the future, it is as easy 
to imagine the golden Utopia as it is, in the light of 
present knowledge, to imagine a rustless age (excellent 
though much of our table cutlery is). We strive, 
however, to secure the rustless age with more zest 
than we devote to seeking the Utopian one. Our 
method of attack is two-fold; on the one hand, to 
produce materials that resist corrosive action, and 
on the other, to preserve non-resistive materials 
against corrosion ; achievements in both spheres are 
well catalogued. If, therefore, there is any excuse 
for adding to the endless making of books by these 
notes, it can only be provided by dealing with methods 
of testing the value of protective media against 
corrosion which are not yet widely practised. 

So far as the corrosion of metals is concerned, the 
engineering materials fall into three groups: (1) 
Elements, ferrous and non-ferrous, suitable for 
special use in their commercially pure forms; (2) 
metals not commercially pure which are less subject 
to oxidation in one form than in another; (3) alloys 
of metal, some of which possess special resistance to 
oxidation. 

Our methods of protection may be classified under 
two headings: (i) The coating of metals subject to 
corrosion with other more costly metals by electro- 
deposition, or dipping or spraying or other means ; 
(ii) the coating of metals with a plastic covering 
which retards contact between corrosive materials 
and the metal to be protected. 

The three groups first mentioned are all responsible 
for active, healthy industries giving employment to 
a substantial part of our industrial population. Thus, 
under the first group, we have such examples as lead 
pipes for domestic water supply, copper vats in 
brewing, &c., while in the second group, iron in the 
form of castings is superior to iron joists, and 
wrought iron wire to steel wire. The alloy industry 
is an exceptionally wide one, not confined to the 
ferrous materials. 

It is, however, the former of the two groups of 
methods of protection that to-day outweighs the 
Jatter, when consideration is given to the major 


industries of tinning plates, galvanising sheets, nickel 
plating, chromium plating, spraying processes, and 
dry impregnating processes, such as sherardising and 
ealorising. 


THE Paint AND PAINTING INDUSTRIES. 


Lastly, we have, from the paint and varnish 
trades, materials applicable to wood as well as to 
metals. Whilst we cannot, although it would be 
interesting to do so, assess easily the quantity and 
value of the output of paint and varnish that is 
used for domestic purposes—doors, windows, gates, 
fences, &c.—and that required for engineering 
constructions and products, such as_ bridges, 
machinery, shipping, pipes, &c., we do know that 
since 1930 the import and export trade figures were 
as follows :—— 

Painters’ Colours and Materials. 

Imports. 

Cwt. 
2,072,052 
2,105,467 
1,173,528 
1,388,437 


£ 
2,069,237 
2,022,379 
1,229,466 
1,272,436 


Exports. 
1,443,177 
1,107,740 
1,072,279 
1,188,421 


Re-exports. 
14,915 
11,606 
5,910 
aa GEeee se. es 10,472 

The above figures do not include the paint applied to ex- 
ported manufactured articles. 

According to the Ministry of Labour Gazette, the 
paint, varnish, red and white lead industries gave 
employment to 13,570 insured persons in 1923, 
to 18,090 in 1927, and to 21,080 in 1933. 

These, of course, would all be engaged in the 
actual manufacture of paints. The application 
requires a very much greater number; thus, 13-5 
per cent., 7.e., 118,940, of the insured persons employed 
in the building trades in July, 1933, were classed as 
painters. 

As the writers’ main object is to discuss the com- 
mercial testing of protective media, it is necessary 
to refer briefly to tests in common use for measuring 


the corrosion of metals. 
. 


Corrosion TESTs. 

The simplest is to take a sample of the metal 
of known weight with or without any artificial 
coating of any kind and expose it to the atmosphere, 
or immerse it in any given fluid, such as tap water 
or river water or the sea, or bury it in the ground— 
that is to say, the metal is left to shift for itself for 
a@ space of time—weeks, months, or years, as the 
case may be. It is then brought into the laboratory, 
cleaned of all loose matter, and again weighed. 
Many thousands of tests of this nature have been 
made—the bibliography is extensive. As a means | 





of testing, the long time needed for such tests has 





given rise to an increasing dependence on other 
quicker methods of preliminary investigation. 

A short period laboratory test, nominally chemical, 
but very often electro-chemical in action, is often 
employed. Weighed samples of metal are immersed 
in different solutions, simple and compound, of 
different density, and kept at constant temperatures 
for varying periods. After removal, cleaning, and 
weighing, the loss of weight per unit area is calcu- 
lated. As a method, this one becomes a court of 
appeal which is always likely to endure. Some of 
its figures are, however, liable to give rise to disputa- 
tions, when two dissimilar metals in contact are 
placed in a solution capable of attacking one more 
rapidly than it attacks the other. 

Of drastic short period laboratory tests, the copper 
sulphate test of galvanised articles is world-wide 
in its application. It is not greatly liked by some 
who apply it, for it is often a moot point whether 
there is actually a copper deposit on the iron or not. 
As a test this forms the crudest of those applied to 
a group of metal-protected metals, such as tinned 
sheets, nickel-plated and chromium-plated articles. 

By making a sheet of the protected metal, one 
plate of a simple cell and, say, carbon or platinum 
the other, and noting the E.M.F. between them, the 
moment when this E.M.F. changes, owing to the 
breakdown of the protecting metal, may be observed. 
If the circuit includes a recording voltmeter, the 
change is well marked on the chart, and the time 
which elapses between the beginning of the test and 
the change in the E.M.F. may be used as a criterion 
of the value of the protecting coat of metal. 

In this type of test, which can be applied in a great 
variety of cases, the selection of the electrolyte and the 
concentration of the acid, &c., have to be considered. 
It is also necessary to treat the cut edges of the piece 
of metal sheet, otherwise the underlying metal will 
obviously be exposed to the action of the electrolyte 
from the first. The addition of an indicator to the 
electrolyte may also be used to show when ions of the 
underlying metal make their appearance, and thus 
to mark the time when the protecting metal is pene- 
trated. Potassium ferro-cyanide, for example, has 
been used in feeble acid solutions to indicate when the 
tin on a sample of tin-plate has been penetrated by 
the acid electrolyte. 

A variant of this test was used many years ago by 
one of the authors owing to difficulties on some boilers 
in one of the southern provinces of the Argentine 
Republic, where excessive corrosion of the seats of 
blow-down valves was necessitating renewal and 
laying off the boilers every four to five weeks. An 
analysis of the water was received, and distilled water 
was then mixed with the correct weights of soluble 
impurities required to simulate the natural water. 
Makers of valves were asked to submit samples of 
valve body and valve seat metal. Electrodes were 
made of these and of boiler plates, and, after weigh- 
ing, galvanic couples, made up with these materials, 
and short-circuited through a milli-voltmeter, were 
placed in beakers of the fabricated water. The tests 
were two-fold. A series of readings of electromotive 
force was made at stated intervals, the appearance of 
the contents of the beaker noted daily, and at the 
conclusion of the test, the loss of weight was deter- 
mined. The most significant fact apparent on review- 
ing the tests was, as was anticipated, that the greatest 
corrosion occurred between the two electrodes having 
the largest difference of electrical potential. 

It was decided to re-equip the boilers with valves 
of an alloy which gave the lowest E.M.F. against mild 
steel in the given electrolyte. As a result, the new 
valves went for eleven months without attention. 

Immediately after, the principle underlying these 
elementary phenomena was turned to account in an 
entirely different direction, in the automatic recording 
of variations in the amount of sodium choride (and 
therefore of sea water present) in the water at the 
mouth of a river. 

Next came a study of the dielectric resistances of 
the enamel covering of wire by means of an ohmmeter, 
the insulation falling progressively until breakdown 
took place. The fall was accelerated by the selection 
of weak solvents capable of slowly attacking the 
enamel. 

At this stage, it was obviously logical to reinforce 
immersion tests of painted articles such as sheets and 
rods with an electrical stress. We doubt whether any- 
one will question the statement that in many instances 
the failure of a paint is accelerated by electrolytic 
causes. Thus we have the cases of bridges and roof 
members exposed to the atmosphere in industrial 
areas, and subject to the deposition of soot. Each 
such particle is liable to contain sulphurous acid or 
carbon dioxide. Moistened by the rain, this carbon 
at once forms the electro-negative element of a 
voltaic couple with its electrolyte. Hence a tendency 
to impair the paint between the particle of soot and 
the iron which forms the electro-positive element of 
the couple exists. Then, again, there is the greater 
liability to corrosion of the parts of the hull of a ship 
near bronze or special alloy propellers. 

The purchaser, as the result sometimes of an experi- 
ence which has been expensive, realises that some 
paints are better than others. We do not ordinarily 
find paint manufacturers who will admit that for an 
equal monetary outlay their products are one whit 
inferior to that of their rivals. The aim, indeed, of 
selling branches is to persuade potential purchasers 
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that either the cheaper paint is as good as or better 
than the more expensive paints from rival houses, or 
else that a nominally more expensive paint is in thé 
long run the only true economy. 

Then comes the question of persuasive propaganda 
or of the purchaser’s experience. Where the latter is 
lacking, some will place a trial order and base future 
policy on the result of a lengthy test. 

ACCELERATED TEstTs. 

We do not wish to deprecate lengthy tests of the 
useful life when actually applied. These tests have 
behind them such good authorities as the writer of 
the section dealing with paints in the fourteenth 
edition of the ‘ Encyclopedia Britannica,’’ who 
says that “the durability of a paint can only be 
determined by practical exposure tests over a series 
of years.... The use of mineral oils, resin oils, 
resin varnishes, or other soft resin varnish mediums 
will cause the rapid deterioration of paint films on 
exposure.” 

Yet the one common need of the user of paints and 
of the makers of paints is that of a simple short- 
period test. The former, when inviting tenders 
accompanied by samples or tenders for a paint 
equal in all its properties to a standard sample, ought 
not to be content with a mere matching of colour or 
apparent consistency. Later, when deliveries are 
made against an accepted tender, a simple short- 
period test ensuring identity of properties is as 
reasonable as any B.S.I. test for the physical pro- 
perties of test pieces from a steel casting. The maker, 
too, has everything to gain by ensuring uniformity of 
product ; chemical analyses of component materials 
are invaluable, but these are not the last word. 
Moreover, chemical analyses are sometimes lengthy, 


The New Swindon Waterworks. 


oo 


VHERE was formally opened, by the Minister of Health 

on June Ist, a new water supply scheme for the 
Borough of Swindon. The new station in connection 
with this scheme is illustrated below. 

These works, known as the Latton water scheme, have 
been made necessary by the steady growth of the popula- 
tion of Swindon, which has increased during the past 
sixty years from 11,000 to over 62,000. Originally the 
town was supplied by the Swindon Waterworks Company, 
which started operations about seventy years ago and had 
a reservoir at Wroughton, to the southward of the town, 
that was fed by addits driven at the junction of the lower 
chalk and upper greensand. This water gravitated to the 
lower level parts of the town, but sometimes the head had 
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to be increased by pumping. In 1903 the Corporation 
became responsible for the supply of water to the borough, 
and a pumping station was installed at Ogbourne St. 
George. This plant was used to augment the supply to 
the existing covered service reservoir at Overtown, which 
is on high ground to the south of Wroughton. These 
works were extended from time to time until no sub- 
stantially greater supply could be obtained at a reasonable 
cost. It then became necessary to look elsewhere to find 
more water, and the services of the late Dr. Herbert 
Lapworth were enlisted. 

At that time the maximum daily consumption was 
1} million gallons, while the available supply might fall 





and nearly always expensive and involve special skill. 

Small-scale tests, far shorter than the series of 
years referred to above, are well known, but some are 
still far too long. Others are inconclusive. 

Relative rates of bleaching in ultra-violet light 
serve to differentiate between the presence or absence 
of one quality for some grades of paint. Relative 
rates of bleaching in any water, with or without the 
change from a glossy to a matt or roughened surface, 
are of interest and have a limited value. Alterna- 
tions of exposure to ultra-violet light and immersion 
in water are more useful, but even then a colour change 
in the pigment does not mean that the paint will 
necessarily cease to function as a corrosion-retarding 
medium more quickly than one which shows less 
visual change. In fact, it might be said that in 
addition to the esthetic value of harmonious colour- 
ing or the advertising value of arresting colour schemes 
pigments serve the purpose of affording evidence that 
a mixture, say, of white lead and linseed oil has 
actually been applied. Then, again, we have exposure 
to ultra-violet light—or that inconstant factor, sun- 
light—and a spray of fresh water or of sea water. 
Then, too, there are the longer period tests when steel 
plates are coated with the paint it is desired to test 
and immersed in acid, alkali, or other solution. The 
authors have known such tests to be very protracted, 
and open to the objection of being too simple to 
simulate working conditions. On such tests, tem- 
peratyres and the immersion are usually constant. 
While they may serve very well in the study of the 
ability of a paint used for the internal coating of a 
tank or pipe to withstand a relatively stagnant fluid, 
the tests are not the equal of alternations of sun, wind, 
rain, heat, and cold in all their reactions. 





(T'o be continued.) 


to 1 million gallons a day in the dry summer months. It 
was also calculated that by the year 1956 the population 
would have risen to 100,000, for which some 34 million 
gallons a day would be required. Many alternative 
schemes for augmenting the supply were considered and 
it was ultimately decided to put down a bore-hole at 
Latton on the north side of the Thames. There was 
already there a 9in. bore-hole, 131ft. deep, belonging to the 
Co-operative Wholesale Society, which flowed at the rate 
of 1} million gallons a day. This water is pure and has a 
hardness of 18 parts per 100,000. 

In view of these circumstances Dr. Lapworth suggested 
that another bore-hole should be put down at Latton, and 











it was extended by C. Isler and Co., of Southwark, to a 
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depth of 231ft. with a mmimum diameter of 33m. This 
hole passes through several formations of clay and rock 
and ultimately penetrates the great oolite to the extent 
of 98ft. This is the water-bearing stratum which is being 
tapped and receives its supplies from the outcrop on the 
Cotswold Hills, many miles to the north. 

The upper part of the hole, to a depth of about 40ft., is 
lined with 40in. diameter steel tube, inside which there is 
a 36in. steel tube going down to about 70ft. Finally there 
is a cast iron lining, 30ia. in diameter, which reaches from 
the top to a depth of 102ft. The remainder of the hole, 
which is in grey rock, is unlined. The reason for using 


strata is highly saline, and had already corroded away the 
steel lining of the existing 9in. bore-hole to paper thick- 
ness, although it was put in as recently as 1919. It is 
anticipated that the cast iron will be more resistant. The 
old well was relined with cast iron and brought under 
control, so that its surplus discharge should not be wasted. 

Water from the new bore-hole overflowed at the rate of 
1-85 million gallons a day, and at the same time the 
smaller hole, which is only 185ft. away, continued to 
overflow at the rate of 950,000 gallons a day. A pumping 
test was made in the spring of 1932 for fifteen consecutive 
days, when 3 million gallons a day were pumped. This 
reduced the water level in the new bore-hole to 6}ft. below 
the surface, but the small bore-hole still continued to 
overflow at the rate of 460,000 gallons a day. Within two 
minutes of the end of the pumping test water was again 
overflowing from the new well, and after one and a-half 
hours the overflow was the same as before the test, and the 
combined flow of the two holes was gauged at 3 million 
gallons a day. 

In view of the copious flow into the well and the conse- 
quent small suction head required in pumping it was 
decided to employ surface pumps, and two units were 
installed, one to act as a standby. Each of these sets com- 
prises a Ruston and Hornsby oil engine coupled with a 
Gwynne two-stage centrifugal pump through David 
Brown gearing. They are capable of pumping from 
110,000 to 112,000 gallons an hour against a total head of 
300ft. 

The engines are of 275 horse-power and have five 
cylinders, llin. bore by 14}in. stroke. They run at 
428 r.p.m. and have Wellman-Bibby flexible couplings to 
the speed increasing gear. These gears have a ratio of 
1 to 3-5, which gives the pumps a speed of 1500 r.p.m. 
The engines are of the maker's standard totally enclosed 
airless injection type, which is familiar to our readers. 
Each of the engines also drives, by belt, an 8-kW Crompton 
generator for operating an air compressor, lighting the 
station, and for charging batteries for use when the engines 
are not running. 

The engines are started by campressed air, which is 
stored in two air receivers charged by Ruston and Hornsby 
independent compressor sets. One of these sets is the 
air-cooled electrically driven unit, just mentioned, which 
has a capacity of 10 cubic feet of free air per minute. This 
machine comes into operation automatically and maintains 
the pressure in the air bottles at 300 lb. per square inch. 
The other air compressor unit is a vertical combined com- 
pressor and petrol-paraffin engine. This machine is 
started by hand and is intended mainly for emergency use. 

Cooling water for each engine is pumped through a 
cylinder surrounding the pumping main to an overhead 
tank in the workshop, from which it gravitates through the 
water jackets of the engine into a tank in the basement.’ 

Each engine is fitted with a pyrometer made by the 
Cambridge Scientific Instrument Company, which indi- 
cates the temperature of the exhaust gases from each 
cylinder ; this is a ready method of ascertaining that each 
individual cylinder is functioning properly. 

The pumping main consists of 18in. diameter cast iron 
pipes, supplied by the Stanton Ironworks Company, Ltd. 
It is laid alongside Ermin-street and has to cross the rivers 
Thames and Ray. At these crossings, which are 50ft. and 
40ft. wide respectively, the line is bifurcated into two 12in. 
pipes controlled by sluice valves. These pipes are laid in 
a trench about 4ft. below the bed of the river, which was 
made in two operations, each halfway across the river 
behind sheet piling. 

The water is delivered to a service reservoir on Blunsdon 
Hill, about 34 miles to the north of Swindon, and flows 
down to the town through a 26in. main. This main is 
reduced in steps as branches are taken off and finishes at 
18in. diameter near the centre of the town. At the reser- 
voir there is a Kent gramophone-telephone recorder to 
indicate the water level. 

In addition to the new scheme, another reservoir has 
been constructed at Overtown (1 million gallons capacity) 
to safeguard the higher portions of the borough, which will 
continue to be supplied from the Ogbourne Works. 








Blast-furnace Practice.* 


INTRODUCTORY. 

A @LAST-FURNACE Practice Sub-Committee was set up 
on September 29th, 1930, by the Blast-Furnace Committee 
to review and report upon the present position of British 
blast-furnace practice. Mr. G. H. Johnson, Kettering Iron 
and Coal Company, Ltd., is Chairman of the Committee. 

In presenting its Report, the Sub-Committee desires 
to emphasise that most of the data submitted and the 
deductions drawn refer to practice as it existed at the 
beginning of 1933. The results reported are those of a 
period of poor trade conditions, and in the case of many 
plants cannot be regarded as representative of best possible 
practice, as these were working below capacity. The Sub- 
Committee, however, considered it desirable to proceed 
with its Report, even though the data submitted did not 
represent best practice, as an indefinite delay might have 
resulted if the Report had been held up until normal 
conditions had returned. A steady improvement in pro- 
ductive efficiency, however, has taken place since the data 
were collected. The departure of this country from the 
gold standard and the adoption of a protective policy 
have allowed a number of firms to proceed with the 
development of schemes for the improvement of pro- 
ductive efficiency, and even while this Report has been in 
course of preparation particulars have been received from 
individual works indicating marked reductions in fuel con- 
sumption and increased output. 

In the Report, the blast-furnace has been considered 
solely from the point of view of its primary function as an 
economic means of reducing iron ore. In the case of 
certain works it is possible that the thermal and economic 
efficiency of the plant as a whole (blast-furnaces, steel 
works, and rolling mills) might be improved by using more 
coke in the blast-furnace than would be necessary to meet 
the requirements of pig iron manufacture alone, and for 


* Iron and Steel Institute, May 31st, 1934, London. 
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this reason some of the results reported suggest possibly 
a lower blast-furnace fuel efficiency than could be achieved 
if low coke consumption were the only consideration. 

When the data had been tabulated it became necessary 
to adopt some means of reducing them to a comparable 
basis. The Sub-Committee is acquainted with only one 
method of doing this, namely, that devised by the Tech- 
nical Department of the Federation, and described in two 
papers to the Iron and Steel Institute.t No rigid mathe- 
matical accuracy is claimed for this method, and it is 
adopted purely and simply as a basis of comparison, as it 
appears to be the only one available. The method takes 
into consideration, to some extent, the fact that some of 
the furnaces are operating at reduced output. The results 
of this analysis are given in tables. 

The data of practice have been classified under the 
headings of hematite, basic, and foundry practice, and 
further sub-divided into :— 


(1) Raw materials. 

(2) Coke. 

(3) Furnace lines—plant design. 

(4) Operation. 

(5) Utilisation of products. 

(6) Statistical analysis of data. 
The method of examining these data has been to study 
particulars of furnace operation first, and then to correlate 
the conclusions thus obtained with the remainder of the 
data. 

Foundry Iron Practice.—Data have been received from 
three furnaces making Cleveland and ten other furnaces 
woaking foundry iron. One of the latter is situated in the 
Cleveland district, but is not smelting Cleveland ores. 
‘The data are tabulated in full in a series of tables. 

Basic Practice.—Particulars of basic practice have been 
received from nineteen furnaces making basic pig iron, in 
which are included one Canadian furnace making what is 
described as “‘ malleable iron’ (silicon, 1-7; sulphur, 
0-034; phosphorus, 0-20; and manganese, 0-67 per 
cent.), one Indian furnace and two British furnaces 
making stahleisen (3-4 per cent. manganese). Full details 
are tabulated. 

Hematite Practice—Sufticient particulars for analysis 
have been received from twelve furnaces making hematite 
or semi-(bastard) hematite. These particulars are also 
tabulated. 


GENERAL, 


In the notes on these furnaces, only those have been 
considered which lie outside the band (representative of 
world practice) correlating the iron factor with the time 
of stock descent. Whilst there are wide variations inside 
the band, it would involve too great a task to examine 
each furnace separately, but certain broad conclusions 
can be drawn. 

Four furnaces (9 per cent. of the number examined) 
have iron factors above normal, while ten furnaces (22 per 
cent.) lie below the normal band. Of the four furnaces 
above normal, in one case the results are due to a coke of 
poor quality, whilst in another the furnace uses more coke 
than is necessary in order to meet the thermal require- 
ments of the works as a whole. Both the two other 
furnaces with iron factors above the normal use lean ores 
varying in size from large lumps down to fines. 

In the case of furnaces having an iron factor below the 
normal it has been possible to specify some of the factors 
involved in most cases. ‘ 

Taking the results as a whole the following general 
observations may be of interest :— 

In general, the iron factor, representing the carbon 
required for hearth reduction, increases with the output, 
so that in any given set of conditions there is an optimum 
rate of output for each furnace. If this is exceeded the 
fuel consumption increases. If the conditions are changed, 
however, by coke screening, ore grading, alteration of 
burden, or some other means, the output can be increased 
without an increased fuel consumption. 

Raw Materials——The character of the raw materials 
plays a more important part in the blast-furnace operating 
efficiency than any other single factor. Apart entirely 
from the lower proportion of slag-forming materials con- 
tained in a rich burden, with a consequent lower fuel con- 
sumption, a rich burden allows of a greater output from 
the furnace with lower external heat losses per ton of 
iron, and also in many cases higher blast temperatures can 
be carried. 

Reference is made to the effects of scrap in the furnace 
burden, and it is desired to lay special emphaa on 
this, and in particular on the efficacy of scrap in 
reducing furnace irregularities. 

Where the burden is uniform in size, as in the case of 
Indian ores, where no fines are charged, exceptional out- 
puts per unit volume of furnace (with a low time of stock 
descent) can be attaied with a reasonable fuel con- 
sumption. The same applies to furnaces where the fines 
are eliminated and sinter is used. 

On the other hand, where lump ore is not available, as 
in Canadian and American practice, uniformity of size 
has been achieved by fine grinding the ore prior to con- 
centration, and with suitable furnace design good results 
have been achieved, although the output per unit of hearth 
area is not as good as in Indian practice. It will be noted 
that the fine ore used in Canadian practice necessitates 
thé use of high blast pressures and consequently higher 
fuel and energy consumption for blowing. : 

The results of Canadian and Indian practice emphasise 
the desirability of an investigation into the possibilities 
of concentrating and grading low-grade British ores. The 
matter has received the attention of the Ores Sub-Com- 
mittee, and preliminary investigations suggest that certain 
British ores can be beneficiated. The Sub-Committee has 
knowledge of one case where this has been done with very 
good results. Complete technical methods, however, 
have not been worked out in all cases, and it is not possible 
to state, at the present time, whether such a process would 
be economical. The Sub-Committee considers this matter 
of such urgency as to warrant a special investigation, 
covered, when conditions permit, by a special grant in aid, 
extended over a period. 

{ E. C. Evans and F. J. Bailey, ‘‘ Blast-furnace Data and their 
Correlation,” Journal of the Iron and Steel Institute, 1928, 
No. I, page 53; E. C. Evans, L. Reeve, and M. A. Vernon, 
‘ Blast-furnace Data and their Correlation, Part II,’’ Journal 
of the Iron and Steel Institute, 1931, No. I, page 95. 


Grading is of such importance that with the existing 
ore supplies ample bunker accommodation should be 
available to allow as complete a classification as is possible 
under present conditions. 

Coke.—The coke quality varies widely in different 
districts, and even at individual plants in the same district. 
No general rule can be laid down with respect to the 
methods of treatment of coal to produce the best coke, as 
these must be determined for each individual case. 

The work of the various Coke Research Committees in 
this direction has been of great importance, and the Sub- 
committee desires to pay a tribute to the value of their 


investigations, which have contributed considerably 
towards the improvement of coke quality during recent 
years. 


The value of coke screening prior to charging into the 
blast-furnace has been fully emphasised in the results 
submitted from a number of plants. The advantages 
include greater regularity of operation, increased output, 
higher blast temperatures, lower fuel consumption and 
more regular quality of iron. The size to which coke is 
screened varies. Some plants screen through 2}in., 
whilst others use all above jin. size. With efficient screens 
of the grizzly type. screening through lin. may be suffi- 
cient with some cokes, but with bar screens, which are 
generally of low screening efficiency, it is probably neces- 
sary to use at least l4in. spaces in order to ensure the 
adequate elimination of fines. Screening over jin. will 
suffice for coke which is tough (as distinct from brittle), 
and not likely to disintegrate further in the furnace, but 
where the coke available is fractured and fingered, and 
likely to disintegrate, screening over I}in. is recom- 
mended. A subsequent re-screening of the coke may also 
be of advantage. . 

There is at the present time an increasing demand for 
coke for domestic purposes of from Ifin. to jin. size ; 
jin.—jin. can be marketed, whilst under jin. can be success- 
fully burnt under boilers or in some cases used for calcin- 
ing, so that a market exists for the undersize screened out. 

Furnace Lines.—Efficient results have been reported 
from furnaces having lines differing widely from one 
another, and no general rule can be laid down as to the 
character of lines to yield maximum furnace efficiency. 
Where lumpy ores are charged, greater furnace capacity 
will be necessary than in other cases, and for such ores 
the old British practice of a comparatively wide bosh— 
thus prolonging the time of materials in the furnace—does 
not appear to be disadvantageous. The increasing tend- 
ency, however, to charge more uniformly sized material 
to the furnace is reducing the necessity for a wide bosh, 
and as hearth diameters are being increased, it is approxi- 
mately true to say that modern practice favours a low 
bosh, a comparatively small diameter in relation to that 
of the hearth, and a steeper bosh angle. The ratio between 
the bosh and hearth diameters and the bosh height 
are matters for determination for the particular type of 
ore smelted, the factors to be considered including the 
reducibility of the ore, the time required for complete 
reduction, the nature and proportion of the slag, the rate 
of driving, and the quality of the iron made. A further 
factor of importance is the degree of swelling of the ore 
due to carbon deposition and impregnation, and hard ores 
of small size and of a refractory character generally work 
best with a furnace of comparatively small bosh diameter 
and low bosh height. The full benefit of modern lines with 
wider hearths can only be obtained if blowing power is 
available, the stove capacity sufficient and the mains are 
sufficiently large and free from bends and constrictions 
to carry the greater volume and pressure of blast required 
for the increased furnace output. 

Maintenance of Furnace Lines.—The primary cause of 
refractory wear in the throat of the furnace is erosion by 
the descending materials. Steel protection is generally 
sufficient, and water cooling is unnec and even un- 
desirable. In the upper portion of the shaft difficulties 
are not generally encountered, except in cases of uneven 
gas distribution in the furnace or loss of support due to 
collapse of the lining in the lower portion. An examina- 
tion of the “‘ blowing-out ” lines of furnaces shows that 
the chief position of refractory wear is the zone at the 
bottom of the stack slightly above the bosh. A number of 


factors, including attack, by streams of 
gas, alkali attack disin tion of the exterior layers 


of brickwork by CO, are involved. With modern rates of 
driving, water-cooling has become essential in this region. 
Air cooling has been tried at one plant, but results are not 
yet available. Cigar water coolers, however, have proved 
satisfactory, and have assisted in increasing the life of the 
lining in this zone. 

Useful information with respect to the lining in the shaft 
is obtained by inserting thermo-couples in the brickwork 
at different planes in the furnace. The practice at two 
plants is to use three or four thermo-couples located at 
equi-distant points around the furnace at three or four 
levels, and inserted into the brickwork to the same depth 
in each case. A from the indications given by these 
thermo-couples of the condition of the lining, they also 
show whether the furnace is working evenly, as, if not, the 
thermo-couples on one side will give higher readings than 
those on the other side of the stack. 

Water cooling in the ‘hearth is universal in all the 
furnaces examined by the Sub-Committee, although this 
is not extensive in the older slower-driven furnaces. 

Bell Design.—The most suitable bell design and size 
is a factor to be determined by experience for each indi- 
vidual case, as it depends primarily on the characteristics 
of the burden. For proper distribution, however, it is 
essential that the bell rise and fall centrally. 

Gas Offtakes.—Most of the modern plants examined 
have four gas offtakes. These assist in obtaining an 
even distribution of gas and reducing flue-dust losses. 

Tuyeres and Blast Penetration.—The Committee does 
not consider blast penetration to be an important factor 
in furnace operation. Investigations have shown that 
the oxygen is consumed within 40in. of the nose of the 
tuyeres, so that no air reaches the central portion of the 
hearth. Theoretically, no solids other than coke should 
be present from the tuyere level up to a point a short 
distance below the bosh line, as all the other constituents 
of the charge should have been converted into either 
liquid or gaseous form. The tuyeres are spaced equally 
round the furnace with the centre lines converging on 
the centre of the hearth. By this arrangement, it is 








hoped to obtain the best penetration and the most uniform 





distribution of the blast over the whole of the hearth 
area. Even under the most favourable conditions this 
is practically impossible of attainment, owing to the drop 
in velocity as the centre of the hearth is approached. 
Furthermore, as the coke at the tuyeres becomes reduced 
in size, a point is ultimately reached where the resistance 
of the small pieces of coke to the blast stream is overcome, 
and these are forced between the interstices of the larger 
pieces of coke and take up a position nearer the centre of 
the hearth. 

If the coke charged contains an excess of breeze, or 
is so badly fractured and fingered that it will disintegrate 
badly in its passage through the furnace, the tendency 
will be for the smaller coke to form a cone around the 
centre of the hearth, with an annular ring of the larger 
material surrounding it. Even with coke properly graded, 
a drop in velocity occurs as the centre of the hearth is 
approached, and it is practically impossible to obtain 
a uniform flow of gas over the whole cross-sectional area. 
Any attempt to obtain better penetration by increasing 
the pressure merely results in the gas passing at a much 
higher velocity through the annular space where the 
voids are at a maximum, and in the furnace giving 
indications of channelling with an increase in the top 
temperature. 

Blowing..-The Sub-Committee desires to emphasise 
the disadvantages of blowing furnaces on a common 
main. Where a large number of furnaces is operating 
under widely differing conditions of output and pressures, 
effective furnace practice is generally determined by the 
condition of the worst furnace on the main. Attempts 
have been made to use automatic control, so that pressures 
on each individual furnace are maintained at the requisite 
point, but in several cases brought to the notice of the 
Sub-Committee automatic control has been found difficult, 
if not impossible, with any existing system, owing to the 
lay-out of the air mains. 

Stove Practice.—This varies widely. The stoves at some 
of the older plants which were built for small outputs 
and low blast pressures and volumes militate against 
any substantial increase of output. Stove practice 
has been modernised in a number of cases and high 
efficiencies have been attained, particularly where pressure 
air or induced draught is used and suitable burners are 
installed. Improved methods of filling have also increased 
the efficiency, although, in such cases, clean gas is generally 
desirable, particularly where high blast temperatures 
are used, if maximum stove efficiency is to be obtained. 
In some cases, insulation of the shell is being used with 
success, and has resulted in a saving of fuel. The Sub- 
Committee strongly recommends the installation of 
recording instruments to measure the CO, content of 
the flue gases, as this may dispense with the necessity 
for installing expensive burners. Insulation of the 
shell is always of advantage’where gas economy is neces- 
sary, and at plants where insulation has been adopted a 
saving of fuel has resulted. 

Charging.—A survey of the methods of charging in 
use does not indicate any special advantage of mechanical 
in place of hand-charged furnaces, except in high-output 
furnaces. In slow-driven furnaces, making up to 
1000 tons per week, it is not always easy to justify the 
cost of mechanisation, and, moreover, hand-charging 
possesses the advantage of flexibility, which is particularly 
useful in the fluctuating conditions under which many 
of these smaller furnaces operate. There is also the 
advantage that suitable distribution of materials is easier 
in a hand-charged furnace. Interest and depreciation 
charges on a highly mechanised system have to be met at 
whatever capacity the furnace is operating, and also 
when it is out of blast. 

Pig Iron Quality.—The quality of the pig iron has an 
important bearing on the fuel consumption and furnace 
output. Silicon is the most important constituent in 
its effect on furnace economy. At one plant 4 per cent. 
silicon iron required 3-5 owt. of coke more per ton than 
iron with 2 per cent. of silicon. At another plant an 
increase of 2 cwt. of coke was allowed for a 1 per cent. 
increase in the silicon. Whilst some high-silicon iron will 
always be required by foundries for mixing purposes, the 
joint investigation by pig iron producers and users 
into the iron required for foundry practice, referred to 
in this Report, appears to be timely. Particularly when 
scrap is plentiful and cheap, operators have also to 
provide high-manganese pig iron, for both steel making 
and foundry use. This presents no great difficulty, and 
turns on the cost. 

Slag.—Local circumstances, involving the chemical 
composition and physical character of the slag, the 
amount of which (per ton of pig iron) varies widely, and 
the problem of fin a market for the products for which 
it may be suitable, are the governing factors in its com- 
mercial utilisation. A detailed investigation into possible 
new methods of slag utilisation and the recovery of the 
heat, especially where the slag quantity is considerable, 
should be well worth while. 

Gas Cleaning.—Investigations which have been under- 
taken from time to time by technical officers of the Federa- 
tion at the plants of member firms on problems of gas dis- 
tribution and utilisation indicate that the problem is so 
complex as to be outside the scope of the present Report, 
as it is a matter for individual study in every case. Further, 
having regard to the important developments which have 
taken place in recent years in methods of gas cleaning, the 
Sub-Committee strongly recommends «a reinvestigation of 
the position. 

CONCLUSION. 


A feature of importance which is brought out by a 
general survey of the data submitted is the low output 
per furnace in Great Britain as compared with that in the 
Dominions. In fact the average productive capacity per 
furnace is lower in this country than in any of the other 
principal iron producing countries. This is due to at 
least four factors :— 


(1) Great Britain was a pioneer iron producer, con- 
sequently a number of the older small furnaces stil! 
remain in operation. 

(2) Blast-furnaces in Great Britain serve a widely 
varying market, and fiexibility has therefore been a 
factor of first importance. 

(3) The furnaces having the lowest productive capa- 
cities in this country are generally those using low-grade 
iron-bearing materials. 
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(4) For either financial or other reasons, British 
manufacturers have not given such attention to the 
necessity for grading materials as have: American 
and Continental producers. 

Nevertheless, the output per furnace has steadily risen 
during recent years, due partly to the shutting down of 
some of the older plants and partly to the gradual increase 
of productive capacity of those in operation. Financial 


limitations, however, have retarded the rate of progress in 
this direction, as any substantial increase of output at 
some of the older works of the country would necessitate 
expenditure not only on the blast-furnace itself, but on the 
whole of the auxiliary equipment—blowing engines, stoves, 
and the provision of the necessary funds for 


and mains 





HIGH - PRESSURE TESTING BOILER 


such expenditure has been impossible under the depressed 
conditions in the industry during the past few years. 

At the same time, the necessity for flexibility has 
limited the size of even the largest furnaces in this country. 
Che competitive power of the industry has increased as a 
result of the country’s departure from the gold standard 
and of the introduction of tariffs, but it is doubtful whether 
conditions will be such as to justify in the future the large 
outputs of the United States and the Dominions. The 
difficulties of maintaining the output of such large pro- 
ducing units during the past three years are in themselves 
a justification of the British policy of smaller furnaces and 
greater flexibility. It may be expected that the present 
policy will be continued in the future, and that the 
dividual furnace capacity will be increased only as 
far as is compatible with flexibility and low operating cost. 

The third and fourth factors need examination from an 
entirely different standpoint. With unsized and ungraded 
ore of low iron content, a prolonged time of contact in the 
furnace was absolutely essential, and this is a factor of first 
importance in limiting furnace output. With improved 
ores, graded, and if possible concentrated, a considerable 
increase in furnace output can be anticipated. 

The above factors are for the most part outside the con- 
trol of the blast-furnace manager, as they involve economic, 
financial, or technical considerations which do not come 
within the province of his customary duties. Bearing these 
factors in mind, the results reported—particularly the 
low fuel consumptions shown by a number of furnaces 
indicate a high degree of technical ability on the part ot 
British blast-furnace managers. Progress in future will 
largely depend upon : 

(1) The necessary capital becoming available for the 
modernisation of the older plants in this country ; and 

(2) The technical solution of the problems of the treat- 
ment of materials—particularly ores and coke—in- 
volved in the furnace reactions. 

Pending such a solution, it is not possible for the Sub- 
Committee to make any attempt to specify the optimum 
furnace size that will be most economical in the future. 
This will be a matter for determination in each individual 
case. 








A High-Pressure Testing Boiler. 


A BOILER which has been specially designed for testing 
steam valves and fittings at unusually high pressures and 
temperatures has just been installed in the Great Dover- 
street Works, London, of Dewrance and Co. It is repre- 
sented in the accompanying half-tone engraving, while 
the drawing gives a cross section. 

This boiler is intended to produce steam at a pressure 
of 2140 lb. per square inch, and a temperature of 875 deg. 
Fah. at the rate of 2000 lb. per hour. It is of the standard 
Babcock and Wilcox type, and has a heating surface of 
285 square feet. The tubes are 2}in. outside diameter, 
and are expanded into upright forged steel headers in 
the usual manner. The steam drum is a nickel-chrome- 











molybdenum steel forging, 30in. in internal diameter. 
The furnace is built of refractory materials, and is fired 
with oil under pressure by Babcock burners. 

As will be seen from the drawing, the superheater and 
economiser are arranged behind the boiler proper, and 
the baffling is so arranged that part of the products of 
combustion can be taken directly from the furnace to 
the superheater chamber from which they then pass to 
the economiser. 

The boiler mountings, all of which were manufactured 
by Dewrance and Co., Ltd., have bodies and covers of 
wrought steel, with the exception of the safety valves, 
which are of cast steel. All the valves and seats are of 
Dewrancalloy, and all the joints scraped, metal to metal. 


A Tar Spraying Equipment. 


THE merits of tar as a protection against corrosion and 
atmospheric attack for outdoor work are generally appre- 
ciated, and it is also recognised that it is difficult to apply 
tar satisfactorily on account of its viscosity at normal 
temperatures. The old idea of burning a bundle of rushes 
beneath the tar brush is too crude for these days, although 
it was very effective. There has, however, been recently 
devised a mechanical plant, by Lacy-Hulbert and Co., 
Ltd., of Beddington, near Croydon, which appears to 
enable tar to be used to the best advantage for protecting 





structures in general. It is a pneumatic spraying appa- 
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SECTION THROUGH HIGH-PRESSURE BOILER 


The safety valves are of the Dewrance-Consolidated high- 
lift type, two being fitted to the drum, one to the econo- 
miser, and one to the superheater, the respective pressures 
being: Drum, 2140 lb. per square inch; superheater, 
2120 lb. per square inch; economiser, 2200 lb. per sq. in. 

The stop valves are of the screw-down type, and are 
fitted with extended spindles and bevel gearing, so that 
they can be operated from the firing floor level. The 
water gauges are made from drop stampings, and are of 
the rack and pinion-operated, parallel-slide type. To 
one set of these water gauges is fitted a Bi-Colour water 
level indicator, as described in our issue of October 6th, 





ratus, but the essential feature is that the tar is applied to 
the surface in a really hot condition. 

A normal paint spraying gun is used and is supplied 
with compressed air by a “ Boreas” petrol-driven com- 
pressor of about.3 hors2-power. The general characteristics 
of these compressors have been described in THE ENGINEER 
before and need not be enlarged upon here. The tar is 
stored in a cylindrical container, which stands out pro- 
minently in our illustration, and is subjected to the air 
pressure to drive it through the hose to the spraying gun. 
Beside the container there is arranged a “ Primus” 
paraffin burner, which heats a fire-box below. In this 

















TAR SPRAYING EQUIPMENT 


1933. With this the water level is read in a mirror 
attached to the side of the instrument panel, the details 
of which can be clearly seen in the engraving. This 
panel is fitted with a series of flush-mounted instruments 
which give the pressures in the drum, economiser, and 
superheater, respectively, and there are also distance 
reading thermometers giving the temperatures in the 
economiser and superheater. 

The feed water is treated by a Lasson-Hjort lime-soda 
water softener, and the boiler feed pump is of the three- 





throw plunger type by Sir W. H. Bailey and Co., Ltd. 


fire-box there are two coils of piping, one through which 
the tar flows, so that it shall be thoroughly heated, and the 
other for the compressed air supply to the sprayer. The 
two supplies go to the spray gun by separate hoses which 
are bunched together and lagged to keep them as hot as 
possible. 

The gun produces an effective spray about 9in. wide and, 
apart from the fact that it applies the tar at least twice 
as fast as it can be put on by hand with a brush, has the 
advantage that it thoroughly penetrates all crevices and 
irregularities. 
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South African Engineering Notes. 


(By our South African Correspondent.) 
The Railway Budget. 


Tue Minister of Railways and Harbours (Mr. O. 
Pirow), replying to the debate on his Railway Budget 
statement, reminded members that there was a deficit 
of about £2,250,000 or more ; that there was unproductive 
debt of £700,000; and that the tariff equalisation fund 
required £2,000,000 before it would be sound. The actual 
accumulated deficit was therefore nearer £5,000,000. 
That was apart from the fact that additional expenditure 
would have to be incurred on rolling stock and lines which 
had had to be neglected during the depression. Thus any 
consideration to the staff and the public must be within 
very narrow limits. That was his answer to the request 
for the restoration of cuts. A sum of £1,750,000 had been 
taken away from the railwaymen and it would be unjust 
to restore 24 or 5 per cent. to the clerical staff without 
restoring the artisan staff losses. They could not merely 
give back £600,000 ; it must be £1,750,000. The capital 
account stands to-day at the huge total of nearly 
£173,000,000. Yearly this is added to, and thereby the 
already enormous annual interest bill of over £6,000,000 
is increased. The Union Railways may not actually be a 
vanishing asset, but with road and air competition 
increasing apace much expansion can hardly be expected. 
In the circumstances the time has come, according 
to the Minister of Railways, when the Union should con- 
sider whether it should not pay for all capital expenditure 
out of revenue, and at the same time establish an adequate 
sinking fund. A number of branch lines, as well as the 
whole of the South-West railways, represent assets which, 
having regard to their earning capacity, are over- 
capitalised, and in many cases do not even pay actual 
running expenses. No doubt, after receipt of the report 
of the Granet Commission the matter will be considered by 
Government and a statement of its policy in regard to 
the question of the capital, loan, and interest position, 
services rendered free or below cost, and other matters, 
will be placed before Parliament. 


South African Harbours. 


The Commission to inquire into the financial 
position and working of South African harbours is to be 
known as the Harbour Advisory Commission. Sir Wm. 
MeLintock has accepted the Government’s invitation to 
be chairman. He is senior partner of Thomson, 
MecLintock and Co., a British firm of chartered accountants, 
and has a considerable reputation for his knowledge of 
finance. He was one of the chief advisers on the great 
scheme which resulted in the merger of the British cable 
and wireless companies under Imperial control, and was 
also concerned in the British Government’s plan for the 
co-ordination of London’s traffic concerns, a project 
affecting a total capital of £120,000,000. He was one of 
the committee of three which, in 1932, after three years’ 
work, presented a plan to save the Royal Mail group of 
steamship lines from its financial plight. The other 
member of the Commission is Mr. G. P. Nijhoff, consulting 
engineer and international harbour expert. After holding 
various high positions, he established hiraself as consulting 
engineer in 1924. He was consulted by the Belgian 
authorities on the foundations of the floating dock at 
Antwerp, has made a study of the harbours of Turkey, 
and was one of the Commission of experts engaged by 
Poland to advise on the programme of public works in 
Poland, which included harbour improvements at Danzig. 
He is now expert adviser to the Commission of Public 
Works of the League of Nations. 


Government Loan Programme. 


The total sum of the loan estimates which the 
Minister of Finance asked the House to vote for the 
present year, April Ist, 1934, to March 31st, 1935, amounts 
to £14,026,000, an increase of £1,899,000 as compared 
with those of 1933-34. There is a decrease of £1,152,000 
in regard to the iron and steel industry being initiated, and 
£500,000 is provided for the industry in case the Govern- 
ment has to take up a further 500,000 “ B ” shares of the 
South African Iron and Steel Industrial Corporation. 
This money is required for the establishment by the Cor- 
poration of a sheet works in Pretoria; £946,000 is pro- 
vided for irrigation, largely for the new works which are 
being commenced on the Vaal River and at Loskop. The 
Loskop irrigation scheme is to cost £1,500,000. The dam 
will be built 30 miles north of Middelburg and will be 
136ft. high. By damming the Great Oliphant River in a 
narrow gorge a lake 18 miles long will be created. The 
catchment area will give an average of 10,939 million cubic 
feet of water per annum, sufficient to fill the lake twice 
a year. 


Air Survey of the Rand. 


A 2000-square-mile air survey of the Rand for 
three Rand mining companies was begun in April by the 
African Air Surveying Company (Pty.), Ltd., under the 
direction of Mr. W. Norman Roberts. The selected area, 
which embraces the whole of the Witwatersrand, will be 
covered by lines of vertical photographs taken in such a 
manner as to allow geological indications where apparent 
on the surface to be studied under the veredscope, by 
which method the ground is seen standing out in per- 
spective and appears to the examiner as a correctly scaled 
model. Already a great deal of information has been 
obtained about the reef from aerial photographs, but an air 
survey of the entire main reef is expected to give valuable 
geological information. The survey will be available to 
the whole of the mining industry. It is anticipated the 
entire survey will be completed in ninety days. 


Electric Railways for the Rand. 


Far-reaching railway developments on the Rand 
and adjacent areas are bound up in a departmental inves- 
tigation at present being made into the ultimate possi- 
bilities of electrification in the Union. The investigation 
is expected to take six months, and by that time the possi- 
bilities of the Rand system for electrification purposes 





ever, already made up its mind on important electrifica- 
tion development on the Rand, and the investigation is 
more concerned with technical aspects than with the prin- 
ciple of large-scale electrification. The Rand industrial 
area is in many ways ideally adapted for electrifica- 
tion purposes. Another favourable circumstance is that a 
huge new power station is to be built at Vereeniging, 
not far from the existing one. This will involve 
new sub-stations and new lines throughout the 
Reet (the Witwatersrand Reef), and so great are 
the possibilities of electrification that the railways are 
unlikely to let them slip. By extending the transmission 
lines in places and tapping the current, general electrifica- 
tion on the Reef becomes a simple matter compared with 
the pioneering in the open country in Natal. The Minister 
of Railways’ plans are not confined to the Rand. Big 
developments are projected in Natal, where the heavy 
loads and steep gradients make electrification most 
desirable. The idea is to electrify the Rand system as far 
as Witbank, and ultimately to the Natal Border, where 
the system will link up with the Natal section. When 
that undertaking is completed trains will be able to ply 
across the whole line from Durban to the Rand. 


New Radio Stations. 


Eleven new wireless stations are to be erected 
by the Government in various parts of the Union, and it 
is expected that the majority will be completed within the 
next twelve months. Eight or nine stations will be 
equipped with direction-finding apparatus, and will be 
used chiefly to assist in the safe navigation of aircraft 
operating within the Union. Stations of a similar type 
already exist at the Cape Town airport, Victoria West, 
and Germiston, for use in connection with the Imperial 
Airways service. A high-power station is to be erected 
at Roberts Heights, and will be able to communicate with 
overseas stations, and with all radio stations within the 
Union, either by telegraphy or telephony. It will also 
undertake the transmission and receipt of Press news. 
At Durban another high-power station will undertake 
ship-to-shore telephony for the use of the general public, 
and it will also be in touch with every aircraft station in 
the Union and with East Coast stations ; £39,000 is to be 
spent on the equipment of these stations. 


Iron and Steel for Railways. 


The Railway Administration of the Union of 
South Africa has entered into an agreement with the 
South African Iron and Stee! Industrial Corporation for 
the purchase of the iron and steel goods which the Corpora- 
tion will be able to supply. The contract has been entered 
into for ten years from April 14th. The price to be 
charged for these goods is not to be higher than that which 
the Administration would have to pay for the imported 
articles, and there shall be’ included in such cost the 
amount of any dumping duty which would be payable 
on the imported article. From now on, therefore, a very 
large reduction in the imports of iron and steel goods, 
including chassis for railway coaches, boilers for loco- 
motives, may be expected. An effort in the direction of 
establishing works for the construction of locomotives 
entirely in this country may be expected in a couple of 
years or so if the operations of the works now erected and 
in contemplation—the latter including a sheet works— 
prove satisfactory. So far several hitches, such as are 
unavoidable in the case of new works, have occurred, and 
the accidents have been attended with several deaths. 
There have been two gassing accidents, affecting nearly 
thirty persons and resulting in two or three deaths. 
At an inquiry held at Pretoria on April 25th, Dr. J. H. 
Dobson, general manager of the works, explained one 
accident as follows :—The blowing out of the water seal 
was the fundamental cause of a flow of blast-furnace gas, 
which resulted in the gassing of the workmen. The 
designers and builders of the plant, the Corporation’s 
construction engineers in Europe, and the Corporation’s 
officials thought that a ldin. protection against a normal 
2in. or 2}in. pressure was sufficient, but from what has 
happened it is clear that this was not sufficient protec- 
tion. Each of the ldin. water valves to the three steel 
furnaces will be replaced by a mechanical gate valve, 
followed by a 36in. water seal box. This arrangement will 
give an absolute and positive shut-off of each furnace from 
the common blast-furnace gas main. Dr. Dobson men- 
tioned that further safety measures would be taken. 








BRITISH STANDARDS INSTITUTION. 
All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





PLUGS AND SOCKET OUTLETS. 


No. 546—1934. There has been a British Standard 
Specification for two-pin plugs for many years, but three- 
pin plugs have only fairly recently been standardised. 
Even so, however, real interchangeability has not been 
universally achieved in practice, although there can be no 
grounds for complaint on this score in the case of certain 
makes. In response to a demand for plugs and sockets 
which were ‘‘ untouchable,” and with a view to securing 
that any means adopted by manufacturers for the achieve- 
ment of untouchability woul be such as not to destroy 
the principle of interchangeability, the British Standard 
Specification for three-pin plugs and sockets has been 
revised. In this new specification the main essential 
aimed at is to ensure that the plugs and sockets (now called 
socket outlets) will be not only interchangeable amongst 
themselves, but will also maintain interchangeability 
with those made strictly in accordance with the previous 
specification. ‘‘ Freak ” constructions are prohibited, but 
the standard design is such that ‘‘ untouchability ” is 
secured without sacrificing interchangeability. The new 
plugs and sockets will therefore be safer than many of the 
designs at present on the market. 





arises when the slotted pins of the plug become closed up 
after prolonged use. The pins are still required to be 
slotted (as otherwise it would not be possible to maintain 
proper interchangeability with some of the existing 
sockets), but they have to be of such construction that they 
are not compressible beyond the parallel position. The 
new pins are therefore equivalent to solid pins as regards 
non-compressibility, but they have the additional advan- 
tage that they can be “ opened out,”’ if necessary, to make 
a good fit in an old socket. 

In view of the somewhat radical alterations that will 
have to be made in manufacturers’ tools and moulds, the 
new specification will not officially come into force until 
January Ist, 1935, but copies are now available. 


CONCRETE TILES. 

No. 550—-1934. This specification deals with inter- 
locking tiles, 15in. by 9in., and forms a complementary 
specification to that issued in 1932 (B.S.S. No. 473) for 
Concrete Plain Tiles. Certain of the quality requirements 
of the specification being suitable for other sizes and types, 
some of the clauses of the specification have been made 
applicable to such tiles. 








CONTRACTS AND ORDERS. 


The Editor ¢s always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


BLACRSTONE AND Co,, Ltd., Stamford, inform us that they 
recently received orders for ‘Unchokeable’’* pumps and 
pumping plant for sewage and sludge from the Bingley and 
Wem Urban District Councils; for two automatic sets for 
Clacton Pier ; and for two 6in. Fullway Automatic pumps for 
Coventry. Amongst others, engine-driven portable sets with 
3in. *‘ Unchokeable’”’ pumps have been ordered for Paignton 
sewerage, for Blatherwycke Lake, and for Aspley Guise ; and 
several sets have been ordered for public bathing pools. 








CATALOGUES. 


G. Tuomas anv Co., Ltd., Parsonage-lane, Deansgate, 
Manchester, 3.—-Particulars of the firm’s latest types of eddy 
current tachometers. 

Tecatemit, Ltd., Great West-road, Brentford, 
A leaflet outlining the purpose and function of 
concrete floor cleaner. 

EpGark ALLEN AND Co., Ltd., Sheffield, 9.—Steel selection 
and treatment tables, and folders on stainless steel castings and 
pins and bushes in steel. 

Donovan ExecrricaL Company, Ltd., 46, Great Charles 
street, Birmingham, 3.—Catalogue 3421, illustrating electrical 
switch, fuse, and control gear. 

G. A. Harvey anp Co. (Lonvon), Ltd., Woolwich-road, 
8.E.7.-A thirty-page booklet on industrial plant in steel, copper, 
aluminium, nickel, and other metals. 

Sir W. G. ARMsTRONG, WHITWORTH AND Co. (ENGINEERS), 
Ltd., Scotswood Works, Newcastle-on-Tyne.—Pneumatic tool 
re ation No. 626 on pneumatic chipping hammers. 

W. T. Hen - y’s TeLecraea Works Company, Ltd., Holborn 
Viadue t, E.C. ~( Jatalogue W A 4, containing comple te details 
of the new range oof overground disconnecting boxes and box-type 
units. 

NewMAN, HENDER AND Co., Ltd., Woodchester, Glos.---Fifty- 
fourth edition of the firm’s catalogue showing their principal 
manufactures, which include brass, gun-metal, cast iron and 
steel valves, cocks and general steam and water fittings. 


Middlesex. 
* Wosh’ 








Braitisn [Npustries Fair.—The following are among those 
who have been reappointed to the Board of Management of 
the Birmingham section of the 1935 British Industries Fair : 
Mr. G. Philip Achurch, of Parker, Winder and Achurch, Ltd.; 
Mr. John Belliss, of Belliss and Morcom, Ltd.; Mr. Peter F. 
Bennett, O.B.E., J.P., of Jos. Lucas, Ltd.; Mr. J. F. Davies, 
of Radiation, Ltd.; Mr. C. E. Greener, of W. W. Greener, Ltd.: 
Mr. C. Holland Harper, of John Harper and Co., Ltd.; Mr. 
H. H. Humphries, O.B.E., City Surveyor and Engineer; Mr. 
E. J. Jennings, City of Birmingham Electric Supply meant 
ment; Mr. Thomas J. Kennedy, of B. Mason and Sons; Mr. 
T. R. Martin; Mr. W. P. G. MeGeoch, of Wm. McGeoch and 
Co., Ltd.; Mr. J. F. Parker, of British Rolling Mills, Ltd.; 
Mr. R. C. Rodgers, of Buncher and Haseler, Ltd.; Alderman 
H. J. Sayer, J.P., of Jos. Lucas, Ltd.; and Mr. A. W. Smith, 
Secretary of the City of Birmingham Corporation Gas Depart- 
ment. Mr. Thomas J. Kennedy has been elected President of 
the Birmingham Chamber of Commerce. 


THe NavuticaL CoLLeGE, PANGBOURNE.—On Friday last, 
June ist, Founders’ Day was celebrated at the Nautical College, 
Pangbourne, when the prizes were presented by Sir Leopard 
Brassey. Sir Philip Devitt, the Chairman of the Board of 
Governors, welcomed Sir Leonard, and spoke of the late Ear! 
Brassey’s connection with the training scheme foc cadets, which 
had led eventually to the College being established in such 
delightful surroundings. He stated that the report presented 
by the Captain Superintendent showed that a normal and 
steady improvement had been maintained. The College had, 
he said, been recently inspected by the Inspectors of the Board 
of Education with very good results, which showed, he thought, 
that the instruction given was on the right lines. In his address 
to the cadets, after the prizes had been presented, Sir Leonard 
Brassey said that he hoped that better trade, combined with 
British pluck and enterprise, would soon put us back again into 
the position in the world’s shipping we formerly occupied. That 
would open up more opportunities for cadets in the College, 
and for others who might join the Merchant Navy. The 
impressions of England which foreign people obtained from 
British officers and sailors, were, he thought, most important 
for the carrying on of our trade in distant lands, and as the 
Captain Superintendent had remarked in his welcoming address, 
it was necessary to maintain a supply of officers well fitted and 
prepared to carry out our great tradition. After luncheon, 
Sir Leonard Brassey reviewed the cadets on Big Side, and a 
display followed which showed something of the organised 
games and exercises which form an important part of the College 
curriculum. The weather was ideal, and a most interesting 
day was spent which was rendered the more pleasant by the 
happy arrangements made for the visitors by Na? Captain 
Superintendent of the College, Commander A. F. G. Tracy, 





The new specification also aims at eliminating trouble 





will be fully established. The Administration has, how- 





due to overheating at the contacts which sometimes 


R.N., and his staff. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Application for Higher Duties. 


Expectations--that.the British Iron and Steel 
Federation would apply for an increase in the duties on 
finished steel materials have been verified by the notifica- 
tion by the Import Duties Advisory Committee that an 
application has been made for higher duties upon “ iron 
and steel (including alloy steel) of the following descrip- 
tions :—Bars and rods of all kinds (other than wrought 
iron produced by puddling with charcoal from pig iron 
smelted wholly with charcoal); angles, shapes, and 
sections of all kinds, whether fabricated or not; hoop 
and strip of all kinds (other than hot rolled strip over 
10in. wide in coils weighing more than 3 cwt., and band 
saw strip, 34in. wide and over, and from 19 to 12 gauge 
in thickness). Any representations which interested 
parties may desire to make in regard to these applications 
should be addressed in writing to the Secretary, Import 
Duties Advisory Committee, Caxton House (West Block), 
Tothill-street, Westminster, London, S.W.1, not later 
than June 23rd.” For some time several branches of 
the British iron and steel industry have been dissatisfied 
with the result of the present duty of 334 per cent. In 
spite of the fact that if the depreciation in sterling is 
added to the duty, the British home market is protected 
by a barrier equivalent to over 80 per cent., Continental 
selling organisations in this country have been offering 
certain descriptions of steel at prices well below the home 
makers’ quotations. In particular, some of the re-rollers, 
who are now dependent upon the British steel makers 
for their supplies of billets, have been complaining of 
this competition. It is probably a coincidence that the 
application has been made just when something in the 
nature of unofficial negotiations have been opened between 
the British steel makers and the European Steel Cartel 
regarding an international arrangement. These negotia- 
tions are not likely to be completed for some time, as 
many important factors will have to be dealt with; 
but the application for increased duties may be regarded 
as an intimation to the Continent that the British steel 
makers are determined to contro] their own home market. 


Pig Iron. 


With the opening of June the pig iron market 
enters upon a fresh phase. Usually the demand from 
June onward during the summer months declines, and 
although this movement was not so noticeable in 1933, the 
market is waiting to see how the position will work out 
this year. At present, however, the prospects are favour- 
able, since six months ago there was a considerable amount 
of buying in anticipation of the advance in the prices of 
foundry and basic irons, which subsequently took place. 
These contracts will expire towards the end of the month 
and in most cases will have to be renewed at higher figures. 
So far the producers have only reaped the benefit of their 
advance on the business in small parcels which has been 
a characteristic of the market for some months, although 
in the aggregate this trade has reached a respectable 
tonnage. In a few cases contracts have already been 
renewed, and in a number of others negotiations for 
renewal have been opened, but it will not be until the end 
of the month that the position can be accurately gauged. 
Specifications are reaching the makers freely and the ecn- 
suming trades, particularly the foundries, are busy and 
have plenty of orders in hand. The Scottish light castings 
industry is taking a considerable tonnage of Cleveland iron 
and the local users, also, are absorbing heavy quantities. 
Lately there has been a noticeable increase in the demand 
for this make from the smaller engineering concerns, 
whilst the activity at the pipe founders and the larger 
heavy engineering firms on this coast keep the pig iron 
producers well occupied. In the Midlands the consuming 
trades are running largely on old contract® plus a fair 
demand for iron purchased as the need arises. In this 
district also the increased consumption of the engineering 
industries is having a marked effect upon the demand for 
pig iron. The weakest part of the market is the poor 
request for forge iron. The improvement in business in 
hematite iron noticed recently has been maintained and 
considerable quantities are going to Sheffield and the 
Midlands, both from the North-East and the North-West 
Coasts. There is a strong demand still for basic, and it is 
anticipated that further furnaces will shortly be put into 
operation upon the production of this iron. 


The North-East Coast and Yorkshire. 


The markets on this coast have been rather 
quiet since the holidays, which may be accounted for 
partly by the fact that most consumers have covered 
their forward requirements, and are waiting to see if the 
usual seasonal decline in demand sets in at the beginning 
of the summer. Last year business was maintained at a 
high level throughout the year, but lately there have 
been signs that the normal slackening in trade needs 
will make itself felt. The rail makers on the North-East 
Coast are well off for orders, and are expecting additional 
business in the near future. Lately export business in 
finished steel has been more active, and the long-delayed 
improvement in this direction will be welcomed. This 
trade, however, is handicapped by so many restrictions 
in the way of quotas and exchange difficulties that it is 
not easy to see how any substantial increase in the overseas 
demand can arise. Lately, the constructional engineers, 
who have been well employed for nearly the whole of this 
year, have booked some fresh orders, and are in a good 
position to start the summer. The shipbuilding industry 
on the North-East Coast makes little headway, and the 
steel works miss orders from this quarter. The ship 
repairers are busy, but their needs do not approach the 
large tonnages required to fulfill shipbuilding contracts. 
The steel industry in Yorkshire is producing at a high 
rate, but lately there has been some dé@éline in the volume 


of new orders reaching the works. The prices for uncon- 
trolled descriptions of steel have a tendency to advance, 
and the rise of 10 per cent. in the price of high-speed 
twist drills reflects the firmer tone of the market for 
special steel. The demand for alloy steels is a feature 
of the market, and some of the works producing &tainless 
steel sheets are working almost at capacity. The re-rollers 
in Yorkshire, as in other districts, although busy, are not 
securing new business at the same rate as contracts are 
being completed, but the belief prevails that the 
announcement that the duties will be continued after 
October will result in more business coming their way. 


Current Business. 


Orders for land type boilers to the value of over 
£200,000 have been placed recently with Yarrow and 
Co., Ltd., of Scotstoun. The Skinningrove Iron Company, 
Ltd., has obtained contracts for 2250 tons of tram rails 
for the Glasgow Corporation, and 2000 tons of tram rails 
for the London Passenger Transport Board. Other 
orders in hand at Skinningrove include a heavy tonnage 
of steel rails for the London and North-Eastern Railway 
Company and the London, Midland and Scottish Railway 
Company. Thos. Firth and John Brown, Ltd., of Sheffield, 
will open this month a new engineers’ tools department. 
An order claimed to be the largest ever placed by Con- 
tinental buyers for British refractory materials has been 
given to General Refractories, Ltd., of Sheffield. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—East Indian 
Railway : Locomotive boilers and superheater conversions 
for 0-6—0 class locomotives (Calcutta, June 19th). Egyptian 
Ministry of Public Works : One Diesel-engine-driven D.C., 
230-volt generator, with switchboard panel (Cairo, July 
30th). South African Railways and Harbours Adminis- 
tration: Bridgework required at Umbilo River Bridge 
(Johannesburg, June 25th). Union of South Africa Post 
Office: Five self-supporting lattice steel towers, 7Oft. 
high, for Maitland radio station (Pretoria, June 29th). 
Lourenco Marques, Board of the Port and Railways: 
Twenty complete automatic couplers for locomotives 
(Lourenco Marques, August 6th). Egypt, Ministry of the 
Interior: Electrical equipment for the supply of power 
to Chebin-El-Kanater, including cables, transformers, 
phosphor bronze wire, insulators, switchgear (Cairo, 
July 17th). Viacao Ferrea do Rio Grande do Sol: 
15,000 kilos. of lead, 99 per cent. purity, for foundry work 
(Brazil, July 3rd). North-West Railway, Lahore: Tube 
flanged copper fire-box plates (Lahore, June 27th) ; 
copper fire-box back flanged plates (Lahore, June 28th) ; 
steel fire-box casing plates, barrel boiler plates (Lahore, 
July 3rd). 


The American Steel Industry. 


In an interesting report covering 190 steel com- 
ganies, representing more than 90 per cent. of the capital 
invested in the industry, the American Iron and Steel 
Institute discloses that the small non-integrated companies 
—that is, concerns which did not produce the steel they 
used—fared better in 1933 than did the larger “ fully 
integrated ’’ concerns making the finished article from 
steel produced at their own works. Fifty-seven inte- 
grated companies with a capital of 4,423,077,377 dollars 
had a combined net loss of 64,798,707 dollars in 1933, 
while 133 companies with a capital of 484,668,907 dollars 
had combined net earnings of 5,104,475 dollars for the 
year. The return on capital for the 133 smaller companies 
amounted to 1-83 per cent., while the loss for the fifty- 
seven large companies was 0-75 per cent. Stockholders 
in the former group, which had about 10 per cent. as much 
invested capital as the latter, received 54 per cent. more 
in dividends than the stockholders of the large companies. 
The Institute points out that these facts do not bear out 
assertions that have been made that the Steel Code has 
given an advantage to big producers over smaller ones in 
the industry. The total wages and salaries paid by the 
190 companies in 1933 amounted to 455,600,916 dollars, 
compared with only 20,380,224 dollars distributed to 
stockholders in cash dividends. The report shows a 
reduction in the losses during the last half of 1933. 
The combined loss for all the companies during the first 
six months of 1933 was 55,388,232 dollars, compared with 
4,305,469 dollars for the last six months. Reflecting 
increases in wages and in employment under the Steel 
Code, the total wages and salaries for the 190 companies 
increased from 173,890,603 dollars in the first half of the 
year to 281,710,313 dollars in the last six months, an 
increase of 62 per cent. This compared with an increase 
of about 40 per cent. in operations over the same period. 
The average operations for the year were 34 per cent. of 
capacity. The combined balance sheet of the companies 
shows a total capital of 4,907,746,284 dollars in 1933, 
whilst the number of stockholders was 514,244. The net 
property value and investments in affiliated concerns of 
all these companies at the end of 1933 was 3,803,061,831 
dollars, a decline of 117,271,278 dollars from the preceding 
year. Cash, United States Government and marketable 
securities at the end of 1933 amounted to 298,610,257 
dollars, a decline of 36,589,821 dollars. Inventories as at 
December 31st, 1933, show a gain of 15,763,989 dollars, 
with a total of 643,647,677 dollars. 


Copper and Tin. 


No improvement has been noticeable in the 
demand for electrolytic copper. In America the position 
seems to be unaltered, and whilst the domestic price 
has been held at 8-50c. d/d, business has been dull, and 
there appears still to be much uncertainty regarding the 
operation of the code. In Europe the German embargo 
| upon copper imports has been lifted, but in practice the 
situation has not been improved, since it is so difficult to 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


obtain the necessary permission to import copper and 
to arrange for payment that before a transaction can be 
completed the copper market may have moved up or 
down. Business with Germany, therefore, is almost at 
a standstill. The restrictions in force in Italy, although 
they are not rigorously observed, handicap trading with 
consumers in that country. There is still a considerable 
amount of copper offered by American consumers in the 
European market at cheap prices, and a feature of the 
market has been the sales of electrolytic on the London 
Metal Exchange. This, of course, points to the poorness 
of the demand, as, when consumers are taking normal 
supplies, this description is seldom offered on the London 
standard market. Interesting reports have been current 
of late that Japan has bought heavy quantities of copper 
in the United States, and has opened negotiations for 
further large supplies of Katanga copper. The price 
has dropped this week to 8-02$c., or £35 15s. ¢.i.f. On 
the London standard market conditions have been 
irregular, largely because of the sales of electrolytic copper. 
... The tin market has been disturbed by the uncertainty 
regarding the Buffer Pool. The knowledge that the ques- 
tion of setting up the pool would again be discussed at 


‘the meeting of the International Tin Committee in London 


on June 5th created a general inclination to mark time. 
The decision to form a buffer stock of 8282 tons to be 
accumulated before the end of the year created a firmer 
tone. In the meantime, the demand has been fairly steady. 
but in America consumers continue to work upon their 
stocks, and comparatively little fresh buying has developed 
from that quarter. Business with Europe has been 
affected by the prevailing financial position on the 
Continent, and most of the business transacted has been 
in small parcels. Speculators naturally have shown little 
interest in the market, and are not likely to do so whilst 
it remains so much under control. 


Lead and Spelter. 


Prices in the lead market have again shown 
a tendency to decline, and although it is believed that 
some improvement will be disclosed when the statistics 
for May are published, this had had little effect upon 
sentiment. Notwithstanding the easy tone of the market, 
consumption in this country is on a good scale, but there 
is, of course, plenty of lead about to satisfy all require- 
ments. The demand, however, is entirely for Empire 
brands, of which there is at times a scarcity, and on which 
premiums over the market price are invariably asked. 
From this point of view it may be argued that the London 
Metal Exchange quotation scarcely represents the market 
price in this country, but so long as foreign lead is brought 
here, put into warehouse, and sold on the Metal Exchange, 
there is certain to be a difference between the quotation 
and the price which Empire sellers are prepared to take 
for their metal.... No important development has 
occurred in the spelter market. At the end of last week 
the contango widened, but this is frequently the case at 
the beginning of a fresh month. Although the galvanisers 
have bought rather better of late, and there is a good 
demand from the brass trades, the market does not seem 
to improve. For a long time now it has been said that 
the statistical position has been getting more favourable, 
but the Continental consumption of the metal seems to 
fluctuate considerably, and in the United States also 
business in spelter has not been on an altogether satisfac- 
tory scale. 


Average Non-ferrous Metal Prices. 


Non-ferrous metal prices during May failed to 
maintain the improvement registered in April, and the 
London Metal Exchange official average quotations show 
declines in all departments. Although the average prices 
are not substantially lower than for the previous month, 
the results of the May trading are distinctly disappointing 
and mark a downward trend at a time of the year when 
quotations are usually firm. The average price for standard 
cash copper fell by 6s. 10d. and that for three months by 
6s. 6d. on the month. The quotation for electrolytic was 
6s. 7d. less and for electrolytic wire bars 7s. 6d. lower than 
the April figure. The average price for best selected fell 
by 6s. 2d., compared with the quotation for April. Sharp 
declines were registered in tin, the average price for 
standard cash being £4 18s. 4d. down and that for three 
months £6 12s. 2d. lower than the April price. The price 
for lead for shipment the current month was weaker during 
May and the average declined by 9s., whilst for shipment 
the third month following the fall was 9s. 1d., the official 
mean being 6s. 2d. less than for April. In spelter the 
decline was not so noticeable, the average for shipment 
during the current month being 3s. 10d. and the third 
month following 4s. 9d. less, whilst the official mean 
dropped by 3s. 3d. The following are the official average 
quotations for May :— 

STANDARD COPPER .. .. .. Cash.. .. £32 14 054, 
3months.. £32 19 2,5 
Settlement £32 13 11,4 


ELECTROLYTIC COPPER .. .. .. -- -- £3519 2) 
ELECTROLYTIC WIRE Bars 0 oh ee ee ee eee 
Best SELECTED COPPER .. .. ~~ «« £26 33H 


STANDARD TIN Cash.. .. £234 83\, 


7 

3months.. £231 1 6, 

Settlement £234 7 6 
For shipment the current month.. .. £11 1 Os 

For shipment the third following é 
LEAD< month -% f4 ace. <6 Stoads . ee tele oe 
| Mean ec Se ER oes “ESA Yow Tee re 
 SeMiieet te ec jes ‘sig yas) ee 
( Forshipment thecurrentmonth .. £14 14 5 

For shipment the third following 

SPELTER< month per ee Bae. Tee eee Fane 
} Mean alas ia is 66 ae ae 
\ Settlement Ss Pe MTS ee 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : joists, 22s. 6d. : 


PIG IRON. 
Home. 
(D/d Teesside Area) 
Ss a &: 
3:3 @.. 
S -8 2 3. 
Cleveland— (Did Teesside Area) 
No. 1 is inca, “ga. et ee RS 
No. 3 GMB. ee) eon ae 
No. 4 Forge .. 3.60... 
Basic (Less 5/- salen’. 5 0 


N.E. Coast— 
Hematite Mixed Nos. .. 
No. 1 


MipLanDs— 
Staffs.— 
North Staffs. Foundry .. 
i Forge 
Baxic (Less 5/— rebate) 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 


(Delivered to Black Country Station) 
S41 @.. 

3 6 

3 10 


ScoTLanp— 
Hematite, f.o.t.furnaces 3 
No.1 Foundry,ditto .. 3 
No. 3 Foundry, ditto 3 
Basic, d/d (Less 5/-rebate) 3 


N.W. Coast— 
(3 6 d/d Glasgow 
Hematite Mixed Nos. .. (4 0 6 ,, Sheffield 
4 5 6 ,, Birmingham 


MANUFACTURED IRON. 
Home. Export. 
£s. d. 


Lanos.— - 


Crown Bars 
Best Bars See tes oe Wes _ 


S. Yorxs.— 
Crown Bars 
Best Bars 


MipLanps— 
Crown Bars .. 
Marked Bars (Stafts. ) 
Nut and Bolt Bars 


ScoTLanD— 

Crown Bars 
Best. . 

N.E. Coast— 
Common Bars 
Best Bars oe 
Double Best Biss 
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STEEL (continued) 

Home. 

s. d. 
7 
7 
15 
12 
7 
12 


Export. 
Guiasgow anp DistRict— s. d. 
Angles 
Tees. . 
Joists 
Channels. . a 
Rounds, 3in. and up 
i under 3in. 


to ss a 
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15 
0 
5 

10 
2 
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OTHER STEEL MATERIALS. 
Home. 
Zs. d. 
9 @ @.. 
‘eS .. 


Export. 
£ s. d. 
815 0 
9 00 


Sheets. 
10-G. to 13-G., f.o.r. 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d ~ 30 30:+6:..2: 9 56 0 
25-G. to 27-G., d/d oR Ba Gee 917 6 
The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. £s. d. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots « Se 'S:@ 
Under 2 tons . 15 0 0 
Ezport: £16 1s. 6d., c. if. duty paid India. 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets Free. 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 17/3 to 17/6. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 

Billets. 

Basic, Soft (25-41% C.) oa 

» Medium (0-42% to 0- 60% C. ).. 

» Hard (0-61%to0-85% C.) 

» (0-86% to0-99%C.) 
»» » (1% C.and up) E 
Soft (up to 25% C.), 500 tons and up.. 
100 tons $ 
Rails, Heavy, 500-ton lots, f.0.t... 
» Light, f.o.t.. : ‘ 


FERRO ALLOYS. 


Tungsten Metal Powder. . 3/6 per lb. 
Ferro Tungsten 3/3 per Ib. 
Per ton. Per Unit. 
Ferro Chrome, 4p.c,to6p.c.carbon £23 0 0 7/- 
6 p.c. to 8 p.c. £21 12 7/- 
8p.c. to 10p.c. £21 12 6 tf 
Specially Refined .. 
Max. 2p.c.carbon £36 0 0 
» lp.c.carbon £3815 0 
0-70 p.c. carbon £42 0 0 
10d. per lb. 
2/5 per lb. 
£10 15 Ohome 
£12 7 6 scale 5/-p.u. 
£17 to £17 10 0 
scale 6/- p.u. 
12/8 per lb. 
5/6 per lb. 
9d. per Ib. 
£200 to £205 
5/3 per lb. 


30? 


— 
onnsa 


— 
a 


ante Wh @ ca et 
_ 
° 


SCoSooOe eM Aaa 


~ 
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11/- 

11/- 

” ”» 12/6 
» Carbon free .. 

Metallic Ciena. 

Ferro Manganese (per ton) 

» Silicon, 45 p.c. to 50 p.c. 

” » tp. 
Vanadium ; 
Molybdenum. . ; 
Titanium (carbon free) 

Nickel (per ton) 4 
Ferro Cobalt 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METAL. 
Official Prices, June 6th. 


CorprPzER— 
Three months .. 
Electrolytic : 
Best Selected Ingots, ava Bir- 
mingham ° 
Sheets, Hot Rolled. 


Tubes, Solid Drawn (basis) .. 
= Brazed (basis) 
Brass— 
Ingots, 70/30, d/d Birmingham 


Tubes, Sold Drawn, - bese 
” Brazed. . if 
Tr— 
SD as. oa, <4 
Three months .. 
SPELTER .. . 
Aluminium Inaetn (British) . 


F U ELS. 
SCOTLAND. 
LANARKSHIRE— 


(f.0.b. Grangemouth—Navigation Unscreened 


»  Glasgow— We hes 
a Splint .. 


” ” 


AYRSHIRE— 
(f.0.b. Ports}—Steam 


Firesaimase— 
(f.0.b, Methil or Burnt- 
island)—Steam. . 
U d Navigati 





Loru1ans— 
(f.0.b. Leith}—Hartley Prime. . 
Secondary Steam .. +s 


ENGLAND. 


YORKSHIRE, MANOHESTER— 
B.8.Y. Hard Steams 
Furnace Coke 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
a Ul ee 
» Best Small .. 
Unscreened 


DurHamM— 
Best Gas.. 
Foundry Coke 


SHEFFIELD— 
Best Hand-picked Branch .. 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks. . , 
Nutty Slacks 
CaRrpiFrFr— 
Steam Coals : 
Best Admiralty pe’ 
Seconds . A 
Best Dry cae 
Ordinaries .. . 
Best Steam Seale 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel .. 


SwansEa— 
Anthracite Coals : 
Best Large .. 
Machine-made Cobbles. . 
Nuts oe 
Beans 
Peas peeee 
Rubbly Culm.. 


Steam Coals : 
Large 
Nuts 
Smalls 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Home. 


.. £228 5& 
.. £226 
Rs aanitek-+ ia hep sed, Jo eee 
£14 13 


SOUTH WALES. 


£32 8 9to £32 10 
£32 15 Oto £32 16 
£35 12 6to £35 17 


£36 0 0 

£62 0 0 
Export. 
10d. 10d. 
10d. 10d. 


£30 0 Oto £31 0 
Home, 


Export. 
9d. 9d. 
11d. 11d. 


Oto £228 10 


2 6to £226 5 


2 6to £11 7 
9to £15 0 
£100 


Export. 
13/3 to 13/6 
13/6 
15/- 


11/3 to 11/6 


13/3 to 13/6 
12/— to 12/9 


12/- to 12/3 
11/9 


17,6 to 20/6 
13/— to 17/6 


13/9 to 14/- 
~ 13/- 
10/6 

12/— to 13/6 


14/8 
19/- to 22/6 


Inland. 
25/- to 26/- 
.. 20/- to 22/- 

. 16/6 to 18/6 
6/-to 9/- 
7/-to 8/6 


19/6 
19/— to 19/4} 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/- to 26/— 
22/- to 37/6 
19/6 to 21/- 

21/- 


35/- to 38/6 
42/6 to 51/- 
40/- to 50/- 
25/- to 30/— 
18/~ to 21/- 
10/- to 10/6 


18/- to 20/6 
18/6 to 22/6 
11/- to 13/~ 


Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 setirtd 
Diesel Oil ° 


Per Gallon. 


34d. 
4d. 


Mancheatge prices ia. per ape extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Road Congress. 


A CONGRESS organised by the Syndicat Général 
de la Route was held last week in the new underground 
lecture hall at the Conservatoire des Arts et Métiers in 
Paris. The proceedings were opened by the Minister of 
Public Works, Monsieur P. L. Flandin, who remarked’ on 
the necessity of road engineers looking closely to the 
question of cost when investigating technical improve- 
ments in road construction. Traffic on the roads, he said, 
was increasing so rapidly that in a short time all the high- 
ways throughout the country would be carrying full loads, 
and those loads must be kept within the practical limit of 
road maintenance costs. Already the cost of maintaining 
roads was too heavy. He was not sure to what extent the 
Government would be able to allocate funds for road con- 
struction under the public works scheme, but he implied 
that too much should not be expected at a time when it 
was necessary to exercise the strictest economy. The only 
solution of the traffic problem was to divide transport 
between the road and the rail in a way to ensure that 
each carried what it could handle in the most economical 
and efficient manner. The papers read at the congress 
dealt mainly with the results of experiments carried out 
with different methods of road construction, and they 
may be summarised by an account of a journey between 
Paris and Mantes on the last day, when visitors were 
shown work in progress on a road that carries a particularly 
heavy traffic. There had been much discussion on the 
relative merits of roads constructed of non-skidding mate- 
rial and of roads with a non-skidding surface, generally 
tarred and gravelled, and the advantages of concrete and 
cemented macadam, on the one hand, and of the tar- 
bound gravel surface, on the other, were debated. Suitable 
gravel is obtainable at low cost along the valley of the 
Seine. The first stretch of road visited was a particularly 
steep gradient at La Jonchére, beyond Rueil, where the 
road is composed of a conglomerate of granite chips, sand, 
and cement. Chippings from granite setts are used, as 
well as any other suitable cheap material, and the non- 
skidding quality of the surface is said to depend largely on 
the mixture of sand. When laid, the concrete is subjected 
to the action of a vibrating machine. After being in 
service for two years the gradient at La Jonchére is in 
excellent condition. Concrete roads are being tried exten- 
sively with mixtures that provide permanent non-skidding 
surfaces. On the road between Paris and Mantes the 
demonstrations were mainly of tar filler and gravel 
spreading machines. This method of surface treatment 
has become fairly general pending the results of experi- 
ments with concrete and other systems of road con- 
struction, and the future is still dependent on the results 
of investigations into what can best be done at the lowest 
cost. 


A Novel Concrete Bridge. 


The outing of the delegates to the Road Con- 
gress terminated at La Roche-Guyon, beyond Mantes, 
where a reinforced concrete bowstring bridge is in course of 
construction across the Seine. It is similar to the bridge 
at the junction of the Oise and Seine near Conflans, which 
was completed two years ago, but it is simplified in some 
respects and a different method of staging is being employed 
in its construction. The arch has a span of 161 m. and a 
rise of 23 m., and the platform is at a height of 7-5 m. 
above the level where the arch springs from the abutmont. 
The four hollow arch members have a section at the crown 
of 2:4m. by 1-4 m. with internal dimensions of 1-61 m. 
by 1:12m. The staging consists of three pairs of timber 
piers on the bed of the river and the platform is suspended 
from them by diagonal stays. Vertical square section 
supports, narrowing to the extremities, are erected on the 
platform to the height of the arch, the whole being stayed 
by tension rods, and the falsework is completed by covering 
the upper part on which the arch is laid. It is claimed that 
the rigidity of this method of staging reduces any deforma- 
tion of the concrete construction to a minimum. The four 
arches are separated at the crown by hydraulic jacks upon 
which each arch exerts a thrust of 900 tons. The arch is 
completed, and when the remainder of the work is finished 
any adjustment will be given to the bridge by the hydraulic 
jacks. 


Commercial Vehicles. 


The demand for heavy road vehicles has fallen 
off so largely since the publication of the Government 
decree indicating the lines upon which the Commission is 
to carry out its inquiry into the method of organising road 
and rail transport that the manufacturers’ association 
contemplates appealing to the Conseil d’Etat for a decision 
upon the legality of the decree. Manufacturers have also 
interviewed the Minister of Public Works on the matter. 
It is certain that with the liberty allowed to anyone to 
run public goods services on the road the construction of 
lorries and vans has developed considerably, and the 
unchecked growth of road traffic under the stimulus of 
private competition is raising technical problems that 
appear difficult of solution. The object of the Government 
is to regulate the traffic on the road and the railways in a 
manner to serve the best interests of everyone concerned. 


South American Air Service. 


Having crossed the South Atlantic three times, 
the “ Arc-en-Ciel”’ must complete its official trials of 
three return journeys within the next two months before 
being put into service, and, if successful, it will be followed 
by the ‘* Croix-du-Sud,” and orders will be placed for three 
new machines of each type. The Minister of Air affirms 
that the Government of Brazil has renewed the contract 
for the carrying of mails which expired when the Aéro- 
postale Company failed to fulfil its obligation to carry out 
the service entirely by air, and the French Government has 
therefore apparently rejected the proposal of a “ pool” 
with the Lufthansa Company. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 





STEAM GENERATORS. 


409,513. May 12th, 1933.—TrestTinc THE Water LEVEL IN 
Borters, W. W. Triggs, 57, Lincoln’s Inn-fields, London 
W.C.2. 

Ordinary try-cocks are not suitable for testing the water level 
in high-pressure boilers as the water immediately flashes into 
steam when released to the atmosphere, and the try-cocks at all 
levels appear to indicate steam only. The inventors conse- 
quently connect the outlets from all the try-cocks to a header A, 


N° 409,513 








which leads to achamber B. This chamber is fitted with a drain 
cock and a pressure gauge. In use the try-cocks are successively 
opened with the drain cock closed. Then, with the try-cock 
closed, the drain cock is opened. If water has been drawn off 
into the chamber the discharge of steam will be more prolonged 
than if steam has come from the try-cock. Alternatively, the 
try-cocks can be opened successively, with the drain cock open. 
Then a high reading on the pressure gauge will indicate water.— 
May 3rd, 1934. 


DYNAMOS AND MOTORS. 


409,466. January 16th, 1933.—THE ExcrraTion oF ALTERNAT- 
ING-CURRENT DyYNAMO-ELECTRIC MACHINEs, Siemens- 
Schuckertwerke Aktiengesellschaft, of Berlin-Siemensstadt, 
Germany. 

According to this invention, an alternating-current generator, 
direct coupled to the main generator, serves as exciter, which 
supplies current to the exciting winding of the main generator 
through a static rectifier. A is an alternating-current turbo- 
generator, to which a synchronous machine B is directly coupled 
as exciter. The machine B supplies current to the mercury 
vapour rectifier C, in the direct-current circuit of which the 
exciting winding of the generator A is connected. The direct- 
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current machine D serves as auxiliary exciter for exciting the 
machine B. The regulation of the exciting current of the gene- 
rator A can be effected not only by regulating the auxiliary 
exciter D, but also by regulating the rectifier, as the latter is 
fitted with control grids. A regulation of this kind is very advan- 
tageous and convenient, because it involves no losses, even if 
it is carried out in the main exciter circuit, and because it is 
effected with extraordinary rapidity, as all time constants are 
eliminated with the sole exception of the time constant of the 
main machine, which cannot be avoided. The control grid of 
the rectifier C is influenced by means of a quick-acting regulator 
E, controlled by the voltage of machine A through the trans- 
former F.— May 3rd, 1934. 


TRANSMISSION OF POWER. 


409,280. October 22nd, 1932.—INsuLATION oF ELECTRIC 
Castes, W. T. Henley’s Telegraph Works Company, Ltd., 
of 11, Holborn-viaduct, London, E.C.1, and Hugh Charles 
Hoban, of 9, Heathview-crescent, Dartford, Kent. 

The invention relates to electric cables provided with insula- 
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tion of the kind which is applied in layers by wrapping on tape 
round the conductor. It’ is the purpose of the imvention to 
provide cables having an improved insulation of this kind, either 
throughout their length or at joints. The improved insulation 
is composed of material in strip or tape form, which is better 





adapted for meeting the mechanical requirements of the method 
and conditions of application than the material at present in 
use. It also provides electrical insulating properties at least 
equal to those of the present material. The composite strip 
material shown consists of a textile tape A of cotton, which is 
covered by a wrapping B of paper. This paper covering is 
formed of a strip of paper of about twice the width of the cotton 
tape A. In applying the covering, the tape is disposed centrally 
along the strip B and the projecting portions are folded over 
along lines approximately coincident with the edges of the 
cotton tape. The two edges C and D of the paper accordingly 
meet or lie close together along the centre line of the composite 
strip. It is not essential that the tape should be centrally dis- 
posed with regard to the strip. The two edges of the folded 
strip may lie to one side of the centre line of the composite strip. 
In other cases the folded-over portions may completely or 
partly overlap one another. Other methods, in addition to that 
described above, of folding the paper round the tape may also 
be employed.—A pril 23rd, 1934. 


TRANSFORMERS AND CONVERTERS. 


409,430. November 2lst, 1932.—-ELectricaL TRANSFORMERS, ‘ 
David Reginald Davies, of 14, Ruabon-road, Didsbury, 
near Manchester, and Associated Electrical Industries, 
Ltd., of Crown House, Aldwych, in the City of West- 
minster. 

This specification describes an electrical transformer of the 
oil - immersed type having 
directly associated with its tank, 

N°409,430 the tank or tanks aecommo- 

dating switchgear adapted to 

S. interrupt the connection of the 
transformer with the external 

== circuit. The transformer tank 

is provided with a cover A, 

having fixed thereon a support- 

ing member B for the tank C 

of a three-phase switch or cir- 

cuit breaker, the base of which 
is spaced from the transformer 
as tank cover by the supporting 

A member B. The fixed contacts 

B rt D of the oil switch or cireuit 
od breaker are secured directly 

upon the upper ends of the 
high-tension transformer ter- 
minals, which pass out from the 
transformer windings (indicated 
| generally by the dotted rect- 
angles E) through perforations 
| in the transformer tank cover 


qs 
| 





in condenser type bushings F, 
which also pass through per- 
forations in the base of the oil 
tank C of the switch or circuit 
breaker, which is of the single- 
pole vertical break type, the 
moving contacts of which are 
shown at G. The three-phase 
moving contacts may be carried 
by a common operating bar H 
secured to a pull rod J, which is 
moved up and down by means of a lever carried on a shaft, 
which can be rotated by a lever and rod from the switch- 
operating and tripping gear, which may be of any convenient 
kind, and enclosed in a box or casing.—__May 3rd, 1934. 




















LOCOMOTIVES. 
N°409,633 
Yu 


409,633. December 18th, 1933. 
—BLow - pown OUTLETs, 
G. F. Gerdts, No. 31, 
Markusallee, Bremen-Horn, 
Germany. 

The inventor points out that 
in blowing down a locomotive 
boiler the road bed is liable to 
be damaged by the velocity of 
the discharge. He consequently 
fits the outlet pipe with a 
multiple orifice, which produces 
jets that impinge on one 
another and thus dissipate the 
energy. The design of the jets 
is obvious in the drawing. 
May 3rd, 1934. 











WELDING. 


409,631. December 15th, 1933.—THe MANUFACTURE OF 
WeExtpED Hottow Bopies, Mannesmannréhren-Werke, 
lb, Berger Ufer, Diisseldorf, Germany. 

When plates are bent in rolls to form a welded boiler drum 
there must be a strip along each edge which is not bent to the 
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required radius on account of the distance apart of the rolls, 
and it has been the custom to shear off these edges. The inven- 
tors, however, propose to use the plate as it comes from the rolls, 
weld the seam and then by hammering while hot produce the 
true cylindrical form and smooth out the weld.—_May 3rd, 1934. 


PUMPING AND BLOWING MACHINERY. 


409,638. January 3rd, 1934.—Screw Compressors, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

This compressor comprises two intermeshing screws rotating 
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in opposite directions, which have a varying pitch. The air is 
admitted at A and is led by ports to the top and the bottom of 
the screws. It is compressed by the rotation of the screws and 
is discharged at B. The screws are driven by the motor C. Oil 
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for lubrication and cooling purposes is*supplied by the*pipes 
Dand E. It is thrown off by centrifugal force at B, cooled again 
in the coil F, and returned to service again by way of the 
separators G.— May 3rd, 1934. 


MINING MACHINERY. 


409,632. December 18th, 1933.—Excavators, F. H. Bakker, 
444, Juliana van Stolberglaan, The Hague, Holland. 

This invention is concerned with trench digging by means of 

a drag line when it is desired to make a trench wider than the 
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skip. The skip is hauled by two cables A and B and a trench is 
first cut as shown in Fig. 1. One of the cables is then pulled in 
a little and the skip is tilted, so that it cuts sideways, as shown in 
Fig. 2. In this way the formation of a ridge at the junction of 
the cuts is obviated.— May 3rd, 1934. 


MOTOR CARS AND ROAD TRAFFIC. 


409,630. December 14th, 1933.—Sreermse GEAR FoR Motor 
Cars, J. Wooler, Willow Bungalow, West End-lane, 
Ruislip, Middlesex; and W Balfour-Murphy, 42 
Langley Park-road, Sutton, Surrey. 

The principal claim in this specification is for :—‘‘ Steering 
gear for motor road vehicles, comprising arms on the vertical 
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steering pins carrying the axle of each road steering wheel; a 
cross rod connected to each arm at one end and to a slidable 
toothed sleeve at their meeting ends, a pinion on the inner 
steering column carrying the steering hand wheel and engaging 
the slidable toothed sleeve, spring means engaging the meeting 


whole being enclosed in a casing carried by the framework 
supporting the steering swivel pins.’’ The steering pins are 
shown at A, the suspension springs at B B, and the casing for 
the cross rods at C.— May 3rd, 1934. 


MISCELLANEOUS. 


409,425. November 15th, 1932.—Enectric COoNDENSERS.— 
Allminna Svenska Elektriska Aktiebolaget, of Viasteras, 
Sweden. 

According to this invention, 
electrical condensers and other 
electrical apparatus of a static 

A nature are placed in a hermeti- 

cally sealed vessel, which is 
entirely filled with insulating 
liquid, and in order to allow 
for the thermal expansion of 
the liquid, the walls of the 
vessel consist of rigidly mounted 
sheet material which is yield- 
able. A condenser with a con- 

RB tainer A is shown provided 

with side walls that are cor- 

rugated with concentric, ellipti- 

eal, or circular corrugations B. 

C are leading-through insulo- 

tors. When such a container 

is placed under an inner pres- 
sure due to the expanding oil, 
its volume will be increased. 

Its walls will thereby bend out so that the shape of the con- 

tainer will tend to assume a spherical form.—May 3rd, 1934. 


409,510. May 8th, 1933.—Exectrric RETRACTIVE SWITCHES 
witH DELAYED Return, International General Electric 
Company, Incorporated, of 120, Broadway, New York, U.S.A. 

This specification describes an electric switch in which a 
resilient hollow body is operated by means of a push button 
through the medium of a plunger arranged to compress an addi 
tional spring which assists the expansion of the hollow body 
during the latter part of the return movement, and is com- 
pressed only when the hollow element is partially compressed. 

The resilient hollow body A in the base B tapers upwardly into 

a point C, which serves as a guide and on which bears a plunger D 

moved downwards by means of a push button E through a tube 

F. Aspring G bearing on a contact carrier H held fast by a ball 

catch is loaded when the push button is depressed. The plunger 
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D has a flange J which, as a result of the downward movement 
of the push button, meets a disc K bearing on the contact carrier 
H and pushed upwards by a spring L supported on the base. 
As the button E is pushed further down the spring L is com- 
pressed by the disc K until the spring G pushes the contact 
carrier to the on position, in which it is held by the ball catch. 
The spring G pushes the button upwardly when the latter is 
released. The hollow body gradually becomes filled with air 
again and exerts pressure through the medium of the plunger D 
on the contact carrier H until there is a sufficient amount of force 
to move the latter upwards against the action of the ball catch. 
The movement of the hollow body is so assisted by the spring L 
acting as an accumulator of energy that the contact carrier is 
suddenly jerked upwards and contact is abruptly broken. 
May 3rd, 1934. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 
Inst. oF British FounpRYMEN.—Annual Conference at 
Manchester. For programme see page 464. 
Inst. or Gas ENGINEERS.—Sussex Tour. Leave Victoria 
Station, 9.35 a.m.; arrive Eastbourne, 11.12.a.m. Visit Beachy 
Head. Luncheon, Grand Hotel, 12.30 for 12.45 p.m. Leave 
Grand Hotel, 2.30 p.m., for visit to the gasworks, and then to 
the showrooms, demonstration theatre and cookery school of 
the Eastbourne Gas Company; or the Old Dicker Pottery, 
Lower Dicker, Hellingly, and to the Church of St. Andrew, 
the Star Inn, and Ye Olde Smugglers’ Inn, Alfriston. Tea at 
Grand Hotel, 5.30 p.m. Leave Eastbourne, 6.45 p.m. 
NaTIonaL SMOKE ABATEMENT Society.—-71, Eccleston- 
square, 8.W.1. Symposium on Smokeless Open-grate Fuels. 
The Fuels, 11 a.m.; The Fuels in Use, 2.30 p.m. 


WEDNESDAY, JUNE 6TH, TO SATURDAY, JUNE 9TH. 


inst. or TRANSPORT.—Congress at Leeds. For programme see 
page 494. 

Newcomen Society._Summer meeting in Derbyshire. 
Headquarters, the Friary Hotel, Derby. Wednesday: Recep- 
tion at Art Gallery and Museum by the Mayor of Derby, 8 p.m. 
Thursday: Leave headquarters for visit to Old Crown Derby 
China Works, King-street, 9 a.m.; visit to L.M. and S. Railway 
Museum, Midland Station, 11 a.m.; lunch in Derby, 1 p.m.; 
leave headquarters by motor coach for visit to quarries of Clay 





ends of the cross rods and spring means engaging the other ends 
of the cross rods and the arms on the vertical steering pins, the 





Crich, Stephenson winding engine, 2 p.m.; leave for Belper to 
visit hosiery works of George Brettle and Co., Ltd., demon- 
stration of the working of an old stocking frame, latest hosiery 
machinery, 3.45 p.m.; tea at the Strutt Arms Hotel, Milford, 
4.45 p.m.; visit Little Eaton pumping station, 5.30 p.m.; 
dinner Friary Hotel, Derby, morning dress. Paper, ‘‘ Notes on 
Old Derbyshire Industries,” by Rhys Jenkins, or paper, “The 
High Peak Railway,” by Mr. David P. Carr, 7.30 p.m. Friday : 
Leave headquarters by motor coach and proceed vid Belper- 
Cromford, vid Gellia-Winster to Birchover Quarries, 9 a.m.; 
visit the works of the D.P. Battery Company, Ltd., 11 a.m.; 
lunch at the Royal Oak Hotel, Bakewell, 12.30 p.m.; depart 
for Mill Close Lead Mine, Darley Dale, 2 p.m.; depart for 
Whitworth Institution, inspection of the barmaster’s records, 
4.15 p.m.; leave Whitworth Hotel for Lea Bridge to inspect the 
Smelt Mills associated with the Mill Close Mine (it is hoped that 
the High Peak Railway, Cromford Section, may be inspected, 
and possibly a pumping engine situated near the Cromford 
Canal), 5.15 p.m. Derby will be reached about 7.45 p.m. 
Saturday: Leave headquarters by Trent omnibus for Tutbury 
Glass Works, 9 a.m.; arrive in Derby for lunch, 1 p.m. 


Tuxspay, JUNE 12TH. 
Lonpon Iron AND SteEEL Excuance.—Hotel Victoria, 
Northumberland-avenue, W.(.2. ‘‘The Part to be Played by 
Iron and Steel in Trade Recovery,” Dr. E. L. Burgin. 


WEDNEsDAY, JUNE 13TH. 
MANCHESTER Assoc. OF ENGINEERS.—Visit to Tootal Broad- 
hurst Lee and Co., Ltd., Bower-street Handkerchief Works, 
Newton Heath. 2.30 p.m. 


WEDNESDAY AND THuRSDAY, JUNE L3TH AND 14TH. 
HampureG Tank Soc.—Visit to Leith and Glasgow. 


THuRSDAY, JUNE l4ru. 

Inst. OF MINING AND MEeTALLURGY.—At Rooms of Geological 
Soc., Burlington House, Piccadilly, W.1. ‘The Action of 
Harmful Dusts,”’ Prof. E. H. Kettle. 5.30 p.m. 

Fripay, JUNE 15TH. 

RoyaL‘Soc. or Arts.—John-street, Adelphi, W.C.2. ** The 
Jute Industry : Its Position and Prospects,” Sir Alexander R. 
Murray. 4.30 p.m. 


Monpay, JUNE 18TH, TO WEDNESDAY, JUNE 20TH. 
Inst. OF HEATING AND VENTILATING ENGINEERS.—Summe! 
ting at Hasti Monday: Queen’s Hotel, Council meet- 
ing, 5.30 p.m. Tuesday: Queen’s Hotel, “‘Some Heating and 
Ventilating Problems,” Mr. A. F. Dufton, 9.30 a.m.; reception 
and banquet, 6.45 for 7.15 p.m. Wednesday: Circular motor 
tour, 10 a.m. 





WEDNESDAY, JUNE 20TH, TO FRIDAY, JUNE 22ND. 
INTERNATIONAL CONGRESS FOR STEEL DEVELOPMENT.—At 
Inst. of Civil Engineers, Great George-street, 8.W.1. For pro- 
gramme, see page 564. 


Monpay, JUNE 265TH TO FRIDAY, JUNE 29TH. 
INst. OF MECHANICAL ENGINEERS..-Summer Meeting at 
Liverpool. For programme see page 584. 


Turspay TO Saturpay, JUNE 26TH TO 30TH. 

British WaTEeERWORKS AssocIATION..-Summer meeting at 
Edinburgh. For programme see page 373. 

WEDNESDAY, JUNE 27TH. 

Royat METEOROLOGICAL Soc.—Visit to Croydon Aerodrome. 
Reception, 3.30 to 4 p.m. Address, ‘‘ Developments in the 
Meteorological Services for Aviation,”’ Mr. F. Entwistle, 4 p.m 
Inspection of the Aerodrome, 5.15 p.m. 


WEDNESDAY, JULY 4TH. 
Inst. oF ELEcTRICAL ENGINEERS : SouTH MIDLAND CENTRE. 
—Summer visit to works of Callendeérs’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 
street Station, Birmingham, 8.20 a.m. 


Tuespay To Fripay, Jury 10TH To 13TH. 


Inst. oF Nava ARcHITECTS.—Preliminary programme for 
summer meeting, see page 440. 


THurspay, Juty 12TH, To Saturvay, JuLy 14ru. 

Inst. OF MINING ENGINEERS.—The Annual General Meeting 
at Buxton. Thursday evening at 9 p.m., the Mayor of Buxton 
will hold a reception at the Palace Hotel. On Friday a general 
meeting will be held at 11 a.m., at the Conference Room at the 
Safety in Mines Research Station, Harpur-hill, Buxton. The 
Mayor of Buxton will welcome the Institution on behalf of the 
borough. The following papers will be submitted for diseus- 
sion :—‘‘ An Experimental Gob-fire Explosion,’’ by Messrs. 
T. N. Mason and F. V. Tideswell; ‘The Preparation of Ash- 
free Coal,’’ by Mr. E. 8S. Grumell; “Safety Lamps for Use by 
Underground Officials, ’ resumed discussion on the memorandum 
prepared by Captain C. B. Platt by request of the Institution for 
discussion at the annual general meeting in February, 1934. 
Buffet luncheon, by kind invitation of the Safety in Mines 
Research Board, 12.30 to 2 p.m. Exhibition of the most modern 
miners’ flame and electric hand lamps, 1.30 p.m. to 4 p.m. 
The Research Station and Exhibitions will be open for inspection 
and explanations of the work will be given, 2 to 4p.m. The 
Institution dinner will be held at the Palace Hotel, Buxton 
(ladies are invited), at 7.30 p.m. On Saturday excursions have 
been arranged. 
SaturpAay TO WEDNESDAY, JULY 28TH To AUGUsT 8TH. 


Inst. or ExLectricaL ENGINEERS: LONDON STUDENTs.— 
Summer tour to Rubr District of Northern Germany. Par- 
ticulars from Mr. T. S. Smith, 51, Exeter-road, Welling, Kent. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE GLOUCESTER RalLway CARRIAGE AND WAGON COMPANY, 
Ltd., announces that Mr. T. L. Squires has been appointed 
manager of the company, Mr. William Redpath having relin- 
quished the appointment of managing director. Mr. Squires 
has been works manager of the company for the past eleven 
years. 

Epwarp G. Hersert, Ltd., Levenshulme, Manchester 
inform us that they have now removed their London office to 
20, Dean-street, Westminster 1 (telephone number, Temple 
Bar 2634), where a considerably improved demonstration room 
has been fitted up. Mr. H. C. Reddrop, A.M.I. Mech. E., con- 
tinues to act as London representative at this new address. 








LAUNCHES AND TRIAL TRIPS. 


Roya Darrop1t II, steel screw steamer; built by Cammell 
Laird and Co., Ltd.; to the order of Ferries Department of 
County Borough of Wallasey ; dimensions, 156ft. 3in. by 46ft. 
by 13ft. 5in.: to carry traffic on river Mersey. Engines, triple- 
expansion, 14in., 23}in., and 38in. by 24in. stroke ; constructed 





Cross Lime Company at Ambergate, to see the quarries at 


by the builders. Launch, May 30th. 
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A Seven-Day Journal 


Britain’s Industrial Awakening. 


In the course of his Presidential Address to the 
tenth Annual Advertising Convention at Leicester on 
June llth, Lord Ebbisham, referring to the trade 
revival, said: “‘ A new spirit is abroad. Everywhere 
manufacturers and traders are adopting a more pro- 
gressive, more enlightened outlook. In every sphere 
of activity they are showing greater alertness, greater 
willingness to adopt new methods, and a readiness 
to study consumers’ requirements at closer range. 
Perhaps it is not too much to say that as a result of 
its experiences during the last three years, industry 
as a whole is revolutionising itself, and an intensi- 
fication of the right kind of advertising effort at the 
present time when conditions are daily becoming more 
propitious cannot fail to have the happiest possible 
results.” The last few months had witnessed, he 
continued, a rapid expansion in the home market. 
By the wider employment of modern advertising and 
marketing methods this movement, he was confident, 
might be carried much further yet, for it was utterly 
fallacious to suppose that the saturation point was 
even within sight. We must resolutely dismiss that 
bogey from our minds. Those who said that a bigger 
demand for goods could result only from an increase 
in the national purchasing power overlooked the fact 
that a considerable proportion of the nation’s present 
income, so far from being spent productively on the 
purchase of goods, went merely to swell the already 
enormous deposits of the joint stock banks, savings 
banks and similar institutions. A few days ago an 
eminent banker had pointed out that any talk of 
under consumption being due to a shortage of money 
was patently absurd in view of the vast increase of 
bank deposits. By creating a greater desire for goods, 
advertising could, were it allowed, divert some of 
that useless money into more productive channels, 
and so bring about in the form of additional wages and 
salaries a real increase in the purchasing power of 
the masses with all its attendant benefits. 


Institute of British Foundrymen. 


tn his Presidential Address at the Conference of 
the Institute of British Foundrymen, opened in 
Manchester last week, Mr. Roy Stubbs explained that 
in consequence of the recent development of the X-ray 
method of testing and the development of advertising, 
welding had temporarily put iron and steel castings 
at a disadvantage, but he submitted that if an 
equally vigorous campaign had been pursued by 
producers of high-class castings, the advocates of 
forgings, rolled products, and welded structures would 
not have enjoyed all the advantages that their pub- 
licity methods had gained for them. Referring to the 
way people deplored the loss of craftsmanship as the 
result of mass production, Mr. Stubbs said that he 
repudiated the idea that the machine-made article 
was inferior to that produced by hand. Since the 
introduction of the machine there had been a steady 
and continued improvement in the standard of 
output of every commodity that helped to make life 
brighter ; running parallel with that improved output, 
there had at all times been a higher standard of 
‘quality, achieved by the use of machines. It was a 
mistake to think that mechanisation tended towards 
the elimination either of the artist or the craftsman, 
for if the skill of the latter were eliminated in the 
foundry, in certain processes, it was needed in the 
tool-room. It was true, and it was unfortunate, that 
young men did not go into the foundries nowadays, 
and it was equally true that as a rule foundrymen 
made no effort to attract them. If those who 
lived by the industry had never appreciated its 
romantic side, there was no reason to be surprised 
that youth should miss it. It was necessary to bring 
large numbers of young men into the industry and to 
show them its attractive features to satisfy the 
increasing demands necessary to foster the Society’s 
onward progress. 


Smokeless Fuel. 


On Friday, June 8th, representatives of local 
authorities, gas companies, fuel specialists, and makers 
of domestic fire appliances attended a conference at the 
invitation of the National Smoke Abatement Society 
at Caxton Hall to discuss the need for the greater use 
of smokeless open grate fuels. In a letter welcoming 
the efforts of the Society to rouse the public conscience 
to the need for a purer atmosphere, the Minister of 
Health expressed the hope that in time a cheap 
smokeless fuel, which would burn with an effect as 
cheerful as that of the open coal fire, would be avail- 
able in ample quantities, and that the day would come 
when the domestic use of raw bituminous coal would 
no longer be justified. Dr. H. A. Des Voeux, Pre- 
sident of the Society, recalled that it was in that 
room at Caxton Hall that he started his fight against 
the smoke nuisance in 1896. Domestic smoke, he 
said, remained the most difficult part of the problem, 
and he thought that the women, more than the men, 
desired to get rid of the smoke from the open grate. 
In an address on Natural Smokeless Fuels, Mr. E. K. 
Regan said that many substitute fuels suffered from 





the disadvantages of inadequate ignition, bulk, high 
moisture and ash content, and high cost. Great 
importance was attached to the production of flame, 
and it was not uncommon for users to complain that 
they could not use a poker on certain classes of fuel. 
Mr. E. W. L. Nichol, technical advisor to the London 
and Counties Coke Association, said that a satisfactory 
method of burning coal smokelessly had yet to be 
discovered. No single fuel, he explained, could 
economically fulfil all domestic requirements. Some 
speakers opposed the suggestion of compulsion, and 
one of them suggested that if the price of gas and 
electricity could be brought down to a lower level, 
the problem of smokeless fuel would be solved. 


Hydraulically-Operated Sewage Pumps. 


Wuart is stated to be the first example of the use 
of water power for lifting sewage in this country, 
and perhaps in Europe, is provided by a pumping 
installation put into service on Tuesday, June 12th, 
by the Cricklade and Wootton Bassett Rural District 
Council. Owing to the flatness of the locality and its 
low elevation compared with that of the river 
Thames, it is necessary to pump the sewage and the 
district has been divided into three zones. The pumps 
in all three stations and a sludge pump in the dis- 
posal works are operated by the direct action of 
hydraulic power, the head of water available at two 
of the stations being about 220ft. and that at the third 
station about 90ft. Each pumping station contains 
a screening chamber designed to intercept large 
debris, a collecting sump in which the sewage accumu- 
lates to a predetermined depth before the pumps 
come into operation, and a pump chamber containing 
the pumps. In each station there are two pumping 
units arranged so that one deals with the normal dry- 
weather flow, but if it is overpowered in time of storm 
the other automatically comes into action. A simple 
change-over device ensures that the normal dry- 
weather duty is allocated to each pump alterna- 
nately, thus ensuring equal wear and tear on the 
plant. Each pumping unit is composed of two parts, 
consisting of the driving portion with the piston dis- 
placement sewage pump below it. The power end 
operates on the principle of the hydrostat, in which a 
piston of comparatively small diameter, driven up 
and down by the hydraulic pressure, actuates a 
larger piston in the sewage pump. As the only con- 
nection between the two parts is the piston-rod, the 
power water is not contaminated by the sewage. 
The machinery was supplied by Hydrautomat, Ltd., 
of Victoria House, S.W.1, while Messrs. Parker, 
Pearson and Ross Hooper, of Chippenham, Wilts., 
acted as consulting engineers. 


Trade Revival. 


SPEAKING on Monday, June llth, at the annual 
joint luncheon of the Derby Chamber of Commerce 
and Rotary Club, Sir Josiah Stamp said that the 
recent progress of Derby was typical of all those 
industrial centres which were not too predominantly 
dependent upon staple export trade, but which had 
a varied range of industries with a good home market. 
Increased activity had been experienced in engineer- 
ing, the manufacture of castings, cables, motors, &c. 
Unemployment was now less than one-half of that of 
January, 1933, and the railway goods traffic in the 
district had increased by 11 per cent. over last year, 
but recent weeks had showed a distinct slackening 
in the rate of improvement. That was characteristic 
of the county as a whole, and the indications were 
that in certain industries the immediate limits of 
demand in the domestic market were being reached. 
Railway traffic was a good barometer, and the 
receipts, though not a complete guide to business 
activity, were still running some 17 per cent. below 
the 1929 level. Efforts were being made to keep the 
expenses from rising with the increased volume of 
traffic, but the increase and improvements in services 
to attract the traffic involved expense which was not 
yet reaping the full reward. The Economist index of 
business activity gained 6 points in 1933, and another 
5 since, but it had been stationary recently. The 
time was fast coming when it would be necessary 
to look increasingly to a revival of foreign trade for 
further advance in general activity, and in that 
connection the outlook was as uncertain as ever. 


Friction. 


At the annual general meeting of the British 
Science Guild, held at the Royal Society of Arts, 
Adelphi, London, on Tuesday, June 12th, Professor 
E. N. da C. Andrade delivered a lecture on “* Friction.” 
The force of friction, he explained, was peculiar in 
that-it only came into being when there was motion 
or a tendency to move. The friction between clean 
surfaces which touched one another was a very difficult 
subject, because all surfaces ordinarily called clean 
were covered with an invisible film of grease. Every 
woman knew that if a little tea was spilt in a saucer 
the cup had less tendency to slide about than before ; 
that was because the liquid acted in the reverse way 
toa lubricant. Every tea cup was already lubricated 
with a film of grease about a millionth of an inch 
thick, and the tea interfered with that lubricant. 
To wash a cup free from grease required a trained 
chemist who knew the technique. The easiest way 
to secure a clean surface was to make a new surface 





from molten glass. Fresh glass surfaces prepared 
in that way adhered to one another so firmly that 
@ glass rod might rest on another that was nearly 
vertical without rolling down, the friction between 
scientifically clean surfaces being enormous. The 
engineer, however, was only concerned with the 
problem of reducing friction, and the principles 
on which he relied were different. When two surfaces 
did not exactly fit, such as a shaft and a collar 
slightly too large for it, there was a space shaped 
like a very fine wedge between them, and the liquid 
lubricant was forced into that wedge by the motion 
of the shaft, so that the latter was actually floating 
on a layer of liquid. With care, even air might 
be used as a lubricant in that way. The application 
of those principles of lubrication to the thrust blocks 
of ships was an invaluable advance. 


Motor Repair Certificates. 


THE executive Repair Certificate Committee of 
the Institution of Automobile Engineers has issued 
a prospectus explaining its repair certificate scheme, 
designed to encourage and raise the status of 
ambitious mechanics engaged on the maintenance 
of motor vehicles. A detailed description is given 
of the course to be pursued by those desiring to 
secure qualification through a certificate of proficiency 
in one or more branches of knowledge or practice 
issued under the authority of the Institution. Such 
a certificate may be taken as a sufficient guarantee 
that the holder is a proficient man in the branch 
of work indicated in it. At the outset two 
centres for practical tests are being established, 
namely, in London and in Birmingham. The first 
practical tests will be held in September next, and 
others at intervals thereafter as applications and 
experience dictate. Classes in preparation for the 
City and Guilds of London Institute written examina- 
tions will begin during the 1934-1935 session at many 
technical colleges and institutes throughout the 
country whenever sufficient applications come for- 
ward. 


Cheap Gas. 


By a majority of four votes, the Glasgow Corpora- 
tion decided on Thursday, June 7th, to reject the 
offer of William Baird and Co., Ltd., to supply coke- 
oven gas at a price lower than the cost of production 
in the municipal gasworks. The company contem- 
plated the modernisation of the furnace plant at its 
Gartsherrie Ironworks in the interest of reviving 
pig iron manufacture in Scotland, and one of the 
features of the scheme was the acquisition of a market 
for coke-oven gas which would be a by-product of 
the reconditioned industry. In its offer, which has 
been before the Corporation for over a year, the 
company undertook to supply 6,250,000 cubic feet 
of gas per day at 8-4d. per 1000 cubic feet. The 
question came before the Corporation on June 7th 
in the minutes which were adjourned from the meeting 
a month ago, in which it was recommended by the 
Special Committee that the offer should not be 
entertained. 


Our Improved Steel Trade. 


THE address delivered on Tuesday by Dr. E. L. 
Burgin, Parliamentary Secretary to the Board of 
Trade, at the London Ironand Steel Exchange luncheon 
on ‘“‘ The Place of Iron and Steel in Trade Recovery,” 
fell at an appropriate moment, since a number of 
Continental steel makers are in London to attend at 
least two important international conferences. Dr. 
Burgin’s remarks, therefore, would probably reach 
a wider audience than is usual in the case of 
utterances delivered at functions of this character. 
He pointed out that conditions were immeasurably 
better now than three years ago. In 1931, 55 per 
cent. of the iron and steel used in this country was 
imported from Continental makers, and in that year 
the British output fell to 430,000 tons per month. 
In 1929 production was 803,000 tons; but, as a 
result of the duties, our production had risen in 
March of this year to 834,500 tons, which was a better 
figure than in 1929. There were three reasons why 
the improvement had taken place. First, the depre-_ 
ciation in sterling, which had handicapped the foreign 
producer in the matter of costs; secondly, the 
imposition of the import duties, and thirdly, and 
most important, the mcreased consumption in this 
country. In 1931 the home market consumed 500,000 
tons per month, but for the first four months of this 
year consumption had been nearly 750,000 tons per 
month. Speaking of the removal of the time limit 
upon the import duties, Dr. Burgin said it was not the 
slightest use in the world for the Government to 
put duties upon iron and steel if, as a result, there 
was an undue rise in prices, or consumers had any 
difficulty in getting what they required, or were 
restricted in any way in obtaining supplies. He 
warned them that with any such attitude on the 
part of the industry, the duties would not be worth 
ten minutes’ purchase. He believed there were great 
possibilities of increasing the consumption of steel, 
and suggested the use of 20-ton steel wagons instead 
of the 10-ton wagons made of timber now in use. 
He also suggested that the railway tracks of the 
country might be used for conveying electricity for 
essential services by laying the cables in steel tubes. 
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The Development of the Parsons 
Steam Turbine. 


No. XXIV. 


(Continued from page 574, June 8th.) 


THE 50,000-KW RenEAT TURBINES AT DUNSTON. 

MONGST the most important machines constructed 
fX up to the present at the Heaton Works must cer- 
tainly be classed the three 50,000-kW turbo-alternators 
ordered for the new Dunston power station in 1930. 
They possess, too, a melancholy interest as being the 
iast machines to be designed and built under the 
direct supervision of Sir Charles Parsons himself. 





Each of the Dunston units is capable of a maximum 
continuous output of 50,000 kW at 1500 revolutions 
per minute. In the matter of size alone therefore they 
were very impressive sets when the order was placed, 
for they were larger than anything running at that 
time in Great Britain, although a machine of equal 
output had been constructed by Messrs. Parsons in 
1922 for the Commonwealth Edison Company of 
America. The Dunston machines, however, are of 








Fic. 187—THREE 50,000-KW TURBO-ALTERNATORS AT DUNSTON, 


A comparison between the photograph of the three 
sets erected at Dunston, reproduced in Fig. 187, and 
that of his original turbo-generator of 1884, will give 


40,000 kW 


30,000 kW. } 50,000 AW 


1930 


very different type, each consisting of two cylinders 
in tandem driving a single alternator, whereas the 
Chicago unit comprised three cylinders driving three 





inch, and a temperature of 800 deg. Fah. at the stop 
valves, the steam being reheated to its initial tem- 
perature before passing to the low-pressure cylinder. 
The turbines exhaust into a 29in. vacuum, and the 
condensate is heated regeneratively in four stages to 
340 deg. Fah. by means of steam withdrawn from the 
machines. Under these conditions the heat con- 
sumption was guaranteed not to exceed 9280 B.Th.U. 
per kWh at the most economical load of 40,000 kW. 
This corresponds to an overall thermal efficiency of 
turbine and alternator equal to 36-78 per cent., a 
figure which it is believed has never yet been equalled 
by any other turbo-generating plant in the world. 

A section through one of the turbines is given in 


Fic. 191--LOW-PRESSURE CYLINDER 


Fig. 188. The design adopted was that of a simple 
two-cylinder machine, with a single-flow low-pres- 
sure cylinder, exactly on the lines of the famous 
Elberfeld turbines of 1900. The speed, too, being 
the same, it is legitimate to make a comparison of the 
two designs as evidence of the progress achieved in 
power station machinery during a period of thirty 
years. A few pertinent facts concerning the Elber- 
feld and Dunston turbines are therefore collated 
in Table XX. 

The power per unit, as will be seen, has been 
multiplied forty-fold, while the floor space occupied 
is only two and one-third times as great, and the 
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FIG. 188—SECTION THROUGH DUNSTON 50,000-KW TURBINE 


some idea of the immense advance in steam engineer- 
ing made in the working life-time of one man, and due 
very largely indeed to his own genius and courage. 


FIGS. 189 AND 190—HIGH -PRESSURE CYLINDER 


separate alternators. The steam conditions of the 
Dunston sets are also more severe for they were 
designed for a gauge pressure of 600 lb. per square 


length of the unit has not been increased by more 
than 60 per cent. The improvement in economy is 
even more striking, the heat consumption of the 
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Dunston turbines, per useful kilowatt-hour developed, | a saw cut from the interior of every bolt hole to the 


being reduced to about 42 per cent. of the record figure | outside of the flange. 


for the time which was established at Elberfeld. 


The rigidity of the flange is 
thus destroyed, or at least made less than that of the 


Reference to the sectional drawing will show how | metal of the cylinder, so that the latter controls the 











FIG. 192- LOW-PRESSURE ROTOR BEING BLADED 


thoroughly the principles of simplicity and symmetry 
have been adhered to in the cylinder design. The 
body of the high-pressure cylinder is a single steel 
casting, approaching as far as possible the ideal form 
of a tube of uniform thickness. Where the, bladed 
surface is necessarily interrupted by steam belts, 
the openings of these are bridged across by a number 


- of heavy bars solid with the casting, so as to secure 


rigidity of the cylinder. The steam belts round the 
low-pressure cylinder, from which steam is taken to 


TABLE” XX.—Comparison of Elberfeld and Dunston Turbo- 
A 





lternators. 
| } 
Elberfeld. | Dunston. 
Output, kW 1,250 | 0,000 
Speed, r.p.m. : 1,500 | 1,500 
Type)... .-/Tandem single- | Tandem single- 
ended L.P. ended L.P. 
cylinder cylinder 
Stop valve pressure, lb. /sq. in. 130 600 
Stop valve temperature, deg. F. 480 800 
Reheat point a are - | Between H.P. 
} and L.P. cyl- 
| inders 
» pressure, Ib./sq. in. ..! 120 
»  temperature,deg. .. - 800 
Exhaust vacuum, inch Hg. .. 28-4 29 


Feed heat pojnts .. .. .. 
temperature, deg. F.! ~ 


Four stages 
” | 340 
Heat consumption per kW-hr. 22,000 B.Th.U.| 9,280 B.Th.U. 


Thermal efficiency, per cent.. . 15-5 | 36-8 
Overall length of machine .. 5lft. | 80ft. 6in. 
Floor space, area, sq.feet .. 688 | 1,610 

kW per square foot. . ee 1-82 | 31-0 





the feed heaters, are cast with no openings to the 
interior of the cylinder, the necessary steam ports 
being afterwards made by drilling through the 
cylinder wall into the belt passages. This method of 
manufacture, first employed in the Dunston machines, 
carries out to the utmost extent the principle that 
the cylinder should have the characteristics of a simple 
tube of uniform rigidity Owing to the size of the 
turbine and the high steam pressure, very heavy 


Runaway Governor 


Val 30,000 kW. 40,000 kW. 
nd Valve Value 
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form of the whole. The proportions of the flanges 
and bolts will be gathered from Figs. 189 and 190, 
which are taken from photographs of one of the high- 
pressure cylinder covers 
during manufacture. The 
appearance of the low- 
pressure cylinder viewed 
from the exhaust end is 
shown in Fig. 191. 

Owing to ‘the steam 
being resuperheated before 
entering the low-pressure 
cylinder, the greater part 
of the body of this cylinder 
is also of cast steel. The 
principle of conical blad- 
ing has been thoroughly 
carried out in both cylin- 





by a wire threaded through the roots of the blades 
and the distance pieces so that they could not be 
displaced before the brazing operation connected 
them into a solid block. An improvement upon this 
method was introduced in the Dunston machines, 
by omitting the wire and welding the roots and 
distance pieces together, while the blades were in the 


assembly former. Brazing was then carried out as 
before. To give the greatest possible strength to the 
blading subjected to the severest conditions of 
temperature, the distance pieces, before assembly, 
were machined with a deep circumferential V-notch 
on their undersides, which was filled in with welding 
material, thus uniting the blades at their base by a 
strong steel bar, in addition to the ordinary brazing. 


While the turbines were under construction the 
manufacture of hollow blading was brought to per- 
fection by Messrs. Parsons, and with the approval of 
the company and the consulting engineers, Messrs. 
Merz and McLellan, hollow blades were employed 
in the last and most highly stressed row in one of 
the machines. This constituted the first commercial 
application of such blading, which, being substantially 
lighter than solid blading, will allow of higher speeds 
without increasing the stresses in blading or rotor, 
and therefore opens out new possibilities to the 
designer of steam turbines. These blades were 
illustrated and described in our issue of January 12th 
last. 

Amongst other features of interest may be men- 
tioned the use of a two-collar thrust block of the 
pivoted pad type for the location and adjustment of 
the rotor of the high-pressure cylinder. The dupli- 
cation of the thrust surfaces has been done rather as 
a measure of security than of real necessity, the object 
being to avoid the slightest risk of injury to the 
turbine in the unlikely event of one of the elements 
failing. The double thrust block, it will be noted, has 





ders. The turbine contains 


altogether 115 pairs of | ae | haha 
blade rows, of which - ' oe | 
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high - pressure cylinder. : | | 
The whole of these latter — 
are of the end-tightened 
type, and the same kind 
of blading is employed 
for twenty-four out of the 
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forty-three pairs of blade 





rows in the low-pressure 
cylinder. The low-pressure 
rotor during the blading 
operation is shown in Fig. 
192. All the blading is 
of stainless iron, and the 
last of the running rows 
is fitted with anti-erosion 
shields. All but the longest 
blades were inserted in the form of segments, 
each composed of a dozen blades or so, together with 
their distance pieces and shrouding, the segments 
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SECTION THROUGH STEAM CHEST 
SHOWING OIL RELAY. 
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Fic. 193—VALVE CHEST 


flanges are unavoidable along the horizontal joint, 
but they are prevented from exercising constraint 
on the body of the cylinder or distorting it on account 
of temperature differences by the device of making 





being manufactured as separate units. In their 
manufacture the previous practice had been to 
assemble the blades and distance pieces for each 





Main Steam | 
Inlet ; 





Fic. 194—RUNAWAY VALVE TRIP GEAR 


not been combined with the bearing according to the 
usual practice, but is held independently in the 
pedestal, so that when any longitudinal adjustment 
of the rotor is made the bearing remains stationary, 
the journal sliding within it. Contrary to the general 
practice, the oil leaving the thrust block is not used 
for the lubrication of the worm gear driving the 
governor shaft, as it was considered preferable in 
this case to employ fresh cool oil for the gear. The 
thrust block oil is therefore allowed to flow directly 
to the drain. 

The runaway governor has also been duplicated, 
one of these governors being set to operate at a slightly 
higher speed than the other, as will be explained 
later. Something in the nature of duplication has 
also been carried out in the design of the glands of 
the high-pressure cylinder. These are of a composite 
type, the pressure of the steam being first reduced 
by a labyrinth construction, and the final packing 
being provided by carbon rings. For the glands of 
the low-pressure cylinder the labyrinth principle 
alone is employed. 

Steam is admitted to the turbine through a l4in. 
stop valve provided with a 4-5in. by-pass for starting 
the unit and bringing it up to normal speed. It then 
passes through the strainer and the 14in. emergency 
valve shown in Fig. 193 on the left of the valve chest. 
The emergency valve is operated by a spring, and can 
be reset by admitting steam above the small piston 
at the top of the spindle. The emergency gear, for 
automatically shutting down the turbine in case of 
necessity is of the most complete description. Two 
independent runaway governors are fitted at the end 
of the turbine spindle, the first being arranged to come 
into operation if the speed of the turbine rises to 


segment on a former, and to hold them together, 10 per cent. above the normal, and the second if the 
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overspeed amounts to 14 per cent. Referring to 
Fig. 194, the first of the runaway governors trips the 
bell-crank lever connected to the rod a. The spring 
on this rod then operates a system of levers which 
trip the main emergency valve, thereby shutting off 
all steam from the turbine. At the same time the 
emergency oil release valve is opened, diverting the 
oil in the governor relay system to the drain, and so 
causing the closing of all the oil-controlled steam 
valves. The same lever gear will also be tripped, with 
the consequences above mentioned, by the emergency 
steam trip valve, which acts automatically in the 
event of the pressure of steam at the exhaust of the 
high-pressure turbine rising above 210 lb. gauge. 

The second runaway governor trips the bell-crank 
lever connected to the rod ¢ and so causes the 1- 5in. 
pilot valve of the vacuum breaker system to be 
opened by the spring d. This admits air to the casing 
of the vacuum breaker valve. The piston of the air 
relay valve is then forced upwards by the atmos- 
pheric pressure and air is admitted to the underside 
of the main vacuum breaker piston, which rises and 
opens the main vacuum breaker. 

The separate trains of mechanism released by the 
two runaway governors are interlocked in such a 
manner that, should the first runaway governor fail 
to act by any chance, the second runaway governor 
coming into action at the overspeed of 14 per cent. 
will automatically trip the gear which should have 
been tripped by the first governor. It will thus not 
only open the vacuum breaker, but will close the 
emergency and other steam valves as well. The gear 
can, of course, be also tripped by hand at any moment, 
if desired. 

Reverting again to Fig. 193, it will be seen that 
after passing the emergency valve the steam has access 
to the centres of three double-beat valves of the 
diabolo pattern. These valves are each 8in. in dia- 
meter and are arranged in parallel. They open auto- 
matically in succession according to the load, the first 
supplying all the steam necessary for loads up to 
30,000 kW, the second then coming into action, and 
the third when the load reaches 40,000 kW. Each of 
the valves is connected to its corresponding steam 
belt on the high-pressure cylinder by a pair of flexible 
pipes. The most economical heat consumption of the 
turbine occurs at a load of 40,000 kW, but a very 
flat consumption curve is obtained at all lower loads 
by the provision of additional blading at the inlet 
end of the high-pressure cylinder, the steam supply 
to this blading being controlled by the first valve. 





This blading enables small loads to be carried with 
much less throttling of the steam than would other- 
wise be necessary, and no throttling at all is done at 
the load of 30,000 kW. Hence at this load the full 
heat drop available in the steam. at the entrance to 
the stop valve is available for useful work. In a 
similar way there is no throttling of the steam at the 
load of 40,000 kW. 

The beneficial effect of the first or partial load 
valve on the heat consumption of the turbine at light 


loads is illustrated graphically in Fig. 195, where the |, 


curve of performance of a machine without such a 
valve is also given for comparison. The curves have 
been drawn on the assumption that the condenser is 
designed for the most economical load, and that the 
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FiG. 195—PERFORMANCE WITH AND WITHOUT 
PARTIAL LOAD VALVE 


quantity of circulating water is kept constant, so 
that the vacuum varies with the load. In the case of 
a reheat turbine the rather curious condition arises 
that the steam consumption is actually lower per 
kWh at 60 per cent. of full load than at the most 
economical load. This is, of course, explained by the 
fact that at the lighter loads more heat units are put 
into each pound of steam by the reheating. 

The admission of the re-superheated steam at a 
pressure of 120 lb. per square inch and a temperature 
of 800 deg. Fah. to the low-pressure cylinder is regu- 
lated by a pair of 13in. diabolo valves arranged on 
opposite sides of the cylinder, each in its own steam 
chest. These valves, like the high-pressure governor 
valves, are operated each by its own independent 
oil relay. 

(To be continued.) 
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Domestic ELEctTRIcITy SUPPLY. 


| pop gmemnerta morning, May 30th, was devoted 
to a discussion on the subject of electricity supply 
to the small householder, and was a joint meeting 
with the Electrical Association for Women, a usual 
feature of the Convention. Quite a number of women 
take part as a rule in the discussion on what is known 
as “* Women’s Day,” but for some reason this year 
the contributions to the debate were all provided by 
engineers and councillors. The author of the paper 
was Mr. J. W. J. Townley, the engineer and manager 
of the West Ham Corporation electricity under- 
taking, who has demonstrated very clearly at West 
Ham that electricity for all domestic purposes can be 
supplied to small houses, the incomes of the tenants 
of which are in the neighbourhood of £2 to £3 per 
week, at an all-in rate of ld. per unit, and with profit 
to the undertaking. The high diversity and the 
relation of the domestic peak to the system peak are 
claimed to justify very low rates. Some remarkable 
figures were given in the paper of the magnitude of 
the possible business to be obtained within this class 
of property, and the figures given in Mr. Townley’s 
paper indicate in a very real manner the increase in 
units sold which could be brought about if greater 
efforts were made to deal with this class of con- 
sumer. As far as the figures can be ascertained, there 
appear to be 5,281,610 families in the country with- 
out any electricity supply, and there are 5,000,000 
small houses yet to be wired. It is also estimated 
that some 2} million consumers at present only use 
electricity for lighting, and very little else, and on an 
estimate based on experience with such small pro- 
perty there is the possibility of obtaining an addi- 
tional demand for 7283 million units. These figures 
should interest not merely the supply authorities, but 
the plant and apparatus manufacturers and wiring 
contractors. 

It is necessary, of course, to offer some scheme of 
assisted or hired wiring, and although more than 
100,000 new consumers have been connected in this 
way in the East End of London during the last five 
years, there is no perceptible falling off in the rush 
of applicants for supply. In the same way some 
114,000 consumers had been connected under assisted 





or hired wiring schemes in the South Midland area by 
twenty-nine undertakings up to September, 1932. 

The conditions of various localities call for different 
methods of treatment so far as tariffs are concerned, 
and although some people regard the ‘all-in rate of 
ld. per unit as theoretically unsound, the practical 
fact is that at West Ham it has been the means of 
getting business which no other form of tariff had 
done. Whilst there are some engineers who believe 
that the only economic tariff is a two-rate one with 
a fixed charge and a small running charge, there are 
those who appreciate the practical realities of this 
problem of supplying the poorer sections of the popu- 
lation, and the position was aptly put by one speaker 
in the discussion who drew a picture of the task of 
explaining to a fried fish vendor or his wife the intri- 
cacies of a two-part tariff, and at the end being met 
with the rough yet simple question: “If I put a 
penny in the slot, what do I get ?”’ This, at any 
rate indicates the type of customer to be dealt with, 
and it is clear that a simple tariff is the best under- 
stood, and that ld. per unit with no other charge is 
as simple as can be devised. 

The all-in rate of 1d. per unit is not new to West 
Ham, but has been adopted in certain other under- 
takings for some time. West Ham, however, can 
claim the credit of an intensive application which 
has brought satisfactory results to all concerned. The 
Department is ‘satisfied, and it is claimed that there 
have been no serious complaints from the consumers. 
Indeed, the contrary is said to be the case. A point 
to be borne in mind is that this type of domestic 
development offers the largest scope in areas where 
there is already a large industrial load, for the reason 
that the industries employ large numbers of workers 
whose incomes are within certain limits, and that 
accounts for the fact that similar methods cannot be 
adopted successfully in the more scattered areas, 
owing to the heavier costs of distribution. 

The discussion revealed that this problem is being 
tackled in various ways in many places with varying 
degrees of success. For instance, at Hull two or three 
years ago the Corporation electricity department set 
itself out to secure an additional 105 million units 
per annum, involving an additional revenue of 





£400,000 by the electrification of small houses, and 
the results to date indicate that even better results 
will eventually be obtained. A strong inducement to 
engineers to go forward on these lines is that the capital 
costs involved in giving a supply for lighting alone 
are some 60 per cent. of what would be required to 
provide full domestic electrification, whereas with full 
electrification at least ten times as many units are 
sold, and the claim is that the extra units would only 
cost, say, 0:2d. per unit, or even less. A few years 
ago there were many controversies on that point, but 
experience is now proving this estimate to be correct. 

A speech out of the ordinary for this type of dis- 
cussion was made by Mr. L. H. Keay, the housing 
director of the Liverpool Corporation, who is respon- 
sible for estates comprising approximately 29,000 
houses. He pointed out that it is possible to adopt 
lower ceilings where electric lighting is used, and so 
save from £6 to £10 per house on small houses, and, 
more striking still, he said that during the period of 
the loans on the Liverpool Corporation estates there 
will be saved something like £500,000 through the 
need for less cleansing of the ceilings where electric 
lighting is used. 

Mr. F. W. Purse, once the chief engineer at West 
Ham, and now Chief Engineer to the London and 
Home Counties Joint Electricity Authority, pointed 
out that it is more difficult to introduce electric cook- 
ing in the homes of those who employ cooks than in 
the working class home, where the wife has to do the 
cooking. In the former case he said the cook ruled 
the house, and he amused everybody by saying that 
one of the Vice-Presidents of the Electrical Associa- 
tion for Women who lived in his area had requested 
him to remove her electric cooker because her cook 
would not tolerate it! 

Other speakers told of what they are doing and the 
methods they are adopting. One suggestion was that 
the costs of distribution are now so large in propor- 
tion to the costs of generation that the loan period 
for mains should be extended, particularly in view 
of the fact that many mains have been down for 
thirty or forty years and are in splendid condition 
to-day. 

Mr. W. J. Jones, the manager of the Lighting Service 
Bureau of the Electric Lamp Manufacturers’ Associa- 
tion, advocated a four or five years’ plan for the wiring 
of all unwired houses, and a general speeding up in 
that direction. He pointed out that half of the new 
connections last year were new houses. 

Views were expressed against the unscientific nature 
of tariffs based on rateable value or floor space, and 
so on, and Mr. G. Wilkinson, who was at one time 
chief engineer to the Harrogate Corporation elec- 
tricity department, contended that the only sound 
tariff is one based on the maximum demand with a 
low price per unit. 

Mr. Townley, in his reply, put the position quite 
bluntly. With his type of small consumer he had 
found his equated rate of ld. got the business, and 
that was all there was to it. He did not suggest that 
the same methods would be equally successful else- 
where, but his paper gave alternatives. Moreover, 
he did not propose to offer these tariffs to the £1000 
or £1500 a year man. 


DISTRIBUTION SYSTEMS. 


The final paper read at the Convention was pre- 
sented on Thursday morning, May 3lst, and was 
entitled ‘‘ Modern Practice in the Lay-out of A.C. 
Distribution Systems,’ the author being Mr. L. 
Romero, the chief electrical engineer to the Salford 
Corporation. The author prepared it after collating 
some 3500 replies to a series of questions he sent round 
to a selected number of stations as to their general 
practice. Actually, there were twenty-nine questions, 
and it says much for the cameraderie in the industry 
that such detailed information should have been given 
in the majority of cases. The replies were dealt with 
seriatim, but the fact that the discussion was not quite 
so lengthy or detailed as the author would have wished 
left him with the impression that most people have 
been converted to certain views he expressed on certain 
matters. In particular, he urged the need for the 
adoption of the standard voltage throughout the 
country, because, of the undertakings circularised, 
no fewer than 52-5 per cent. are on non-standard 
voltages. 

It is seen that the change-over from D.C. to A.C. 
is in a much more forward and healthy state than the 
standardisation of consumers’ voltage. The large 
diversity in practice as regards the sizes of low-tension 
cables in use is commented upon, and standardisation 
is also recommended in regard to cartridge type fuses 
for house service purposes, which the author believes 
will come into general use. The bulk of the informa- 
tion in the paper is, of course, fact, and it has been 
collected in the hope that it will be useful among 
supply engineers on whose systems improvement 
might be desirable on matters of detail. ‘ 

The discussion was opened by Mr. H. W. Clothier, 
of Reyrolle and Co., Ltd., who urged that some 
definite views should be formulated as to the real 
interpretation of the meaning of kVA because no 
two manufacturers agreed, and supply engineers did 
not seem to have got down to the subject. 

Mr. J. G. Statter (J. G. Statter and Co., Ltd.), 
differed from the author on the question of using 
fuses or oil switches on low-tension circuits from sub- 
stations, and told of the extent to which several 
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of the London supply companies have changed from 
fuses to switches, with benefit to the smooth opera- 
tion of their systems. 

Other matters of detail were referred to by the few 
other speakers in the discussion, and the author in 
his reply contended that the modern fuse is an 
extremely accurate and efficient piece of apparatus, 
and suggested that the troubles of the London com- 
panies were due to their networks being so old. 

THE ANNUAL DINNER. 

The annual dinner of the Association was held on 
Wednesday, May 30th, at the Adelphi Hotel, Liver- 
pool, and was a red-letter day for the Association, 
inasmuch as the guest of honour was H.R.H. the 
Duke of York, and it was the first time a member of 
the Royal Family had attended one of these dinners. 
The other guests included Lord Derby and repre- 
sentatives of the Electricity Commissioners and the 
Central Electricity Board. In the course of his 
speech, proposing the toast of “The I.M.E.A.,” His 
Royal Highness referred to the fact that the new 
Clarence Dock power station occupied the top place 
as regards thermal efficiency in the last report of the 
Electricity Commisisoners. (During the day the Duke 
had inspected the power station.) The Duke also 
referred to the grid scheme, and said he would 
watch with deep interest the development of the big 
national electrical scheme. 

The President, in his reply, paid a tribute to the 
work of Mr. W. W. Lackie, who is retiring from his 
position as Electricity Commissioner, and later spoke 
of the whole-hearted manner in which he had been 
supported and assisted by the Corporation and his staff 
in connection with the Clarence Dock power station. 
Incidentally, he mentioned that the power station was 
put into operation within twenty-one months of work 
being started upon it, and the speed of completion, 
of course, was not without its beneficial effect upon 
interest and sinking fund charges. 

It was brought out in other speeches that whereas 


in 1920 the Liverpool electricity supply department 
sold 863 million units at an average price of 2-41d. 
per unit, for the year ended March 31st, 1934, the 
number of units sold was 340 millions at an average 
price of 1-12d. per unit. 

Not only was the attendance at the Convention 
larger than it has ever been on any previous occasion, 
but the Electrical Exhibition organised by the 
British Electrical Development Association, in con- 
junction with the I.M.E.A., was on a much more com- 
prehensive scale than in previous years, and the 
facilities at St. George’s Hall allowed the exhibits 
to be staged to the best advantage. There were some 
sixty exhibitors, and domestic electrical apparatus 
predominated. 

Among the visits to works, that to the Metropolitan 
Vickers Electrical Company, Ltd., at Trafford Park 
on Thursday afternoon, May 3lst, stands out pro- 
minently. No fewer than 650 made the journey in 
the special train provided and partook of luncheon 
in the works on the invitation of the firm. Sir Felix 
Pole took the chair, and referred to the fact that at 
the present time the company is employing 10,000 
hands, but has a capacity for 15,000, and it is hoped 
to absorb the other 5000 in the near future. He 
claimed that although there might be larger works 
there was no other works where a larger variety of 
products could be seen in course of manufacture. 

Other works visited during the Convention were 
those of British Insulated Cables, Ltd., at Prescot, 
and the Strowger and Broad Green works of the 
Automatic Electric Company, Ltd., both of which 
showed healthy signs of improving trade. 

At the annual general meeting which was held on 
Friday, June Ist, Mr. E. E. Hoadley, chief electrical 
engineer to the Maidstone Corporation, was elected 
President for the coming year, and Mr. E. Seddon, 
chief electrical engineer to the Edinburgh Corpora- 
tion was elected Vice-President. The place of meeting 
for next year’s Convention was left in the hands of 





the Council, as usual. 


A Multi-Engined Locomotive. 


He 


T was with very particular interest that, a short 

while ago, we availed ourselves of an offered oppor- 
tunity to visit the Shrewsbury Works of the Sentinel 
Waggon Works, Ltd., and to see two of the three 
locomotives that the firm has built to the order of the 
Société Nationale de Chemins de Fer en Colombe, 
South America. We were unable to see all three, 
since one of the locomotives has been undergoing 
trials of a very satisfactory nature in Belgium on 
the metre-gauge lines of that country. These three 
locomotives, which are all precisely similar, are of 
exceptional interest owing to the departure that has 
been made from “ traditional ’” locomotive practice. 
They are intended for heavy haulage work on a 
railway with steep gradients and curves of small 
radius, and are, we understand, to be the prototype 
of a range of similar locomotives on two, three, and 
four axles. For this reason the various parts have 
been standardised as far as possible. 

In the particular locomotives about to be described 
a six-axle arrangement was adopted for two reasons. 





The Colombian railways are built with light-gauge 


below and on page 606 will indicate at once how 
great is the departure from normal locomotive design. 
There are no coupled wheels; all the axles are 
accommodated in bogies ; and visible cylinders and 
valve gear are conspicuous only by their absence. 
Moreover, the chimney appears to rise from the very 
centre of the boiler. 
GENERAL DESIGN. 

In a Supplement to this issue there are reproduced 
general arrangement drawings of the locomotive and 
the boiler fitted in it. The latter is of the ‘‘ Wool- 
nough ” water-tube type and, compared with the 
ordinary smoke tube locomotive boiler, is very short 
in length. Beyond it at the leading end of the loco- 
motive there is space within the outer casing to 
accommodate a large water tank, and further forward 
still there is an air reservoir for the Westinghouse 
brakes, and parts of the sanding gear. The arrange- 
ment behind the cab is more normal. There is a coal 
bunker and another water tank. So much for the 


particulars and dimeusions are given in the following 
table :- 


Particulars of Sentinel Siz-axle Locomotive 


CON £629 eee Sori. Fs Re 
Length over couplings About 43ft. 


Length between bogie centres .. 23ft. 6in. 
Length between bogie fixed axles 5ft. 3in. 
. 12ft. 6in. 


Height to top of chimney 
Width overall ~ eine . About 8ft. 3in. 
Number ofengines .. .. . . Six 


Tractive effort eg 17,500 lb. 
Radius of smallest curve 80 m. 
Water tank capacity 1200 gallons 
Coal bunker capacity .. 3 tens 


THE Borer. 

We gave a short description of a “‘ Woolnough ” 
boiler fitted in a 200 H.P. steam rail coach on 
November 28th, 1930. Since that date several minor 
improvements have been made, although the genera] 
features of the design remain the same. The arrange- 
ment is now such that, except for the boiler drums and 
a few other of the larger pieces, a boiler for any required 
duty can be built up from standard parts. Drawings 
of the boiler installed in the Colombian locomotives 
are reproduced in the Supplement. The “* Wool- 
nough ”’ boiler has three drums. The two lower drums 
are disposed one on each side of the grate and are 
connected by banks of tubes slightly curved and 
inclined at a steep angle to a steam drum centrally 
placed above the grate. At a point about two-thirds 
along the length of the boiler a fire-brick wall 9in. 
thick closes the space between the three drums and 
the banks of tubes and so forces the products of com- 
bustion to travel outwards through the tube banks. 
In the space between the tube banks and the boiler 
casing the superheater tubes are so situated that, 
while they can freely absorb heat from the gases, 
they also protect the boiler casing from the heat. 
From this space the gases, having circled around the 
ends of the fire-brick wall, travel back through the 
tube banks to the smoke-box, from which they are 
ejected up the chimney by the exhaust blast or the 
steam blower. The air for the combustion of the fuel 
is drawn in through balanced louvres in the partition 
between the smoke-box and the front water tank and 
passes outside the boiler casmg and within the 
external casing of the whole around the boiler to the 
ashpan. By this means the boiler casing is kept cool 
and the combustion air preheated, use being thus 
made of heat which would otherwise be lost by radia- 
tion. The balanced air louvres are arranged to open 
proportionately to the amount of vacuum induced by 
the blast and to close automatically when steam is 
shut off. 

The grates are made in two similar parts, each of 
which is mounted on a longitudinally arranged trun- 
nion. Each half is independently operable from the 
foot-plate and the arrangement allows the fire to be 
easily cleaned or dropped into the ashpan. Some 
general particulars of the boiler are given in the 
following table :— 

The ‘* Woolnough”’ Boiler. 


Heating surface : 


Generating tubes 344 sq. it. 

Superheater tate 9.@ is. <n 

TO es he, wie tN erte™ se as - ee 
Grate area ey 16-6 sq. ft. 
Working pressure . Mee end 550 ib. per sq. in 
Lengthoftopdrum .. . About 9ft. 


Length between extreme tube centres 6ft. 7jin. 
Height, centresofdrums .. .. .. 3ft. Ll}in. 
Diameter of steam drum, external 2ft. 3in. 
Diameter of water drums, external lft. 2in. 


In connection with this boiler, which is also illus- 





general features of the body. The boiler supplies 


trated by the tone engravings Figs. 3 and 4, we asked 











FIGs. 1 AND 2—S!X-ENGINED STEAM LOCOMOTIVE ON TRIAL 


rails, so that axle loadings must be kept down. At 
the same time, the severe gradients require that the 
locomotives shall be able to exert a high tractive 
effort. Since on “these machines every axle drives, 
a multiplicity of axles became desirable, not only to 
spread the weight, but also to obtain the high tractive 
effort. Reference to the half-tone engravings given 


steam to six high-speed double-acting compound | particularly regarding the effects of the use of hard 


engines mounted in the bogies beneath the frame, 
each driving one axle through gearing. The bogies 
have a three-axle arrangement and the leading 
axle of the front bogie and trailing axle of the rear 
bogie are carried in Bissel trucks, so that curves of 
small radius may be negotiated safely. Some general 


feed water and whether blowing down was a frequent 
necessity. The greater part of the solids, it appears, 
is precipitated in the feed heater, which is of the 
Gresham and Craven pattern, and consists of two 
check valves for the injector and feed pump respec- 
tively, combined with delivery cones. 


Through 
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these cones the feed water passes into a chamber | tion, which incidentally is encouraged by the pro-| be altered from within the cab. Steam soot blowers 


connected with the steam space of the boiler and the | vision of a weir plate in the top drum, those solids | controlled from the cab are also provided for keeping 
force of the discharge is such as to mix the steam and | which have not already been deposited in the feed | the exterior of the boiler tubes clean. 
water so intimately that the latter is heated up almost | heater settling chamber are thrown out in the water 
to the temperature of the former. Before entering | drums at the end remote from the fire. It is recom- 


EQUIPMENT OF MAIN FRAME. 
the boiler proper the feed water is allowed to stand | mended that the boiler should be, blown down twice 


The equipment mounted on the main frame, besides 


























Fics. 3 AND 4 -THE WOOLNOUGH BOILER 


for a short while in a settling chamber, in which a large | a day. If water containing nitrates must be used it | the boiler, can be clearly seen in the line engraving 
proportion of the solids is precipitated out. A blow-|is considered essential that the water should be} reproduced in the Supplement. Forward of the boiler 
down cock is, of course, fitted to this chamber. All| treated either before the tanks are filled or alter-| there is a water tank with a capacity of 960 gallons, 
the solids, however, are not removed. The water | natively actually in the tanks. Where less corrosive | an air reservoir for the Westinghouse brakes and the 
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Fic. 5—SOME ENGINE DETAILS FiG. 6—-CYLINDER AND VALVE CHEST BLOCK 


enters the top drum of the boiler at the end remote | waters are concerned treatment is considered advan- 
from the furnace and it is believed that a very | tageous but not essential. tween the boiler and the tank and to one side there 
definite circulation exists, the water travelling down- It is obvious that when a boiler is likely to be fired | is a small platform on which a small turbo-generator 
wards from the back of the steam drum through the | with several grades of fuel, some good and some bad, A Weir feed 


sanding gear equipment for the leading bogie. Be- 
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is to be mounted for lighting purposes. 
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FiG. 7 -ONE OF THE SIX COMPOUND ENGINES, OPEN AND 


tubes around the smoke-box, where the flue gases are 
coolest, and returning upwards to the top drum through 
the tubes surrounding the grate. Certainly the rapid 
steaming qualities of the boiler suggest that some such 
active circulation exists. As a result of this circula- 


the amount of draught and combustion air required 
will vary. The amount of combustion air drawn in 
is automatically regulated by the inlet louvres 
according to the vacuum induced by the blast, while 
the size of the nozzle of the latter is variable and can 


CLOSED 


pump of more or less standard design, modified to 
suit the conditions, is situated in the right-hand corner 
of the back of the cab. Behind the cab there is a 
coal storage bunker with a capacity of 3 tons and a 
second water tank holding 240 gallons and connected 
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to the larger one at the forward end of the locomotive 
by a balance pipe. The amount of water in the tanks 
is indicated by a gauge glass at the back of the cab. 
Behind the tank there is another air reservoir for the 
Westinghouse equipment and the sanding gear for the 
rear bogie. The Westinghouse air pump is mounted 
outside the tender on the left-hand side. 
THE Bogrss. 

But short reference need be made to the bogies. 
They are of straightforward design with provision 
for allowing the axle loads to be varied. They are 
pivoted to the main frame above the central axles, 
and the outermost axle of each is mounted in a Bissel 
truck so that the locomotive shall be able to negotiate 
freely curves of no more than 80m. radius. Springs 
are fitted to the Bissel trucks to regulate the side 
movement. All the axle-boxes are identical, except 
for the spring links, and they are of the roller bearing 
type lubricated by grease. Each axle, as we have 
mentioned before, is separately driven through 
vearing by a compound expansion totally enclosed 
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steam engine mounted in the bogie. These engines 
can be seen clearly in the engravings, Fig. 7. Separate 
flexible steam pipes, also visible in the engraving, 
connect each engine with the main throttle valve and 
the exhaust blast. Automatic couplings are fitted 
at the outer ends of the bogies. On that locomotive 
which has undergone trials in Belgium buffers and 
draw-bar gear was fitted temporarily to suit the 
practice of the railway concerned. 

THe ENGINES. 

It is difficult not to become lyrical about the design 
and construction of the engines. At Shrewsbury we 
were shown the dismembered parts of an engine 
similar to those fitted to the Colombia locomotives. 
The workmanship is of a kind that delights the heart 
of any engineer. Photographs—unfortunately a 
poor substitute for the actual—are reproduced in 
Figs. 5 to 7 to show some of the parts themselves 
and the manner in which they are assembled together, 
and the line engraving Fig. 8 shows sections through 
a complete engine. In prosaic detail each engine 


cylinders 4}in. and 7}in. diameter by 6in. stroke. It 
drives a symmetrically designed crank shaft running 
in roller bearings and carrying at its centre a hardened 
and ground pinion which meshes with a gear wheel on 
the centre of the axle. The ratio is 2-74:1. Each 
engine is mounted horizontally in the bogie frame with 
its crank axle across the frame. It is supported at 
one end by the axle and at the other by a suspension 
link. This link, which is shown in the drawing 
Fig. 15, is attached to the engine by a ball joint at a 
point slightly further from the axle than the centre 
of gravity of the engine and to the bogie frame above 
by a silent bloc rubber mounting. In this way it will 
be seen that, while the engine is soundly supported, it 
is yet allowed to follow freely the movements of the 
axle. By far the greater part of the weight is carried 
by the link, the remainder by the axle. 

Examination of the line engraving, Fig. 8, will 
show that the parts of the engine are built up upon 
and held together by four stanchions. The whole of 
the motion gear and crank shaft assembly is enclosed 








is a double-acting totally enclosed compound with 


in the crank case, which is partly filled with oil. All 


Normal Angle of Inclination 1° 


FiG. 8—SECTIONS THROUGH ONE OF THE ENGINES _ 


the moving parts are therefore thoroughly lubricated 
by splash. The crank shaft, which is carried in roller 
bearings, and to which the connecting-rods and 
excentrics are attached by roller bearings, is a 
built-up structure. The pinion at its centre is cut 
and ground to form out of the solid and forms part 
of a shaft to which two separate crank shaft pieces 
are keyed. Each of these latter comprises a main 
bearing, crank pin, and excentrics, and the two 
are identical. They are hardened and ground at the 
bearings. The pistons are turned out of the solid, and 
the crossheads are of cast steel. The workmanship 
reaches its highest point perhaps in the making of the 
excentrics. They are of very light and narrow section, 
in spite of the fact that they must be hardened and 
ground to take the rollers of the bearings. We 
inquired as to the number which had to be rejected 
owing to distortion in the hardening process and were 
surprised to find the figure very low. Reversal and 
cut-off are controlled by a Stephenson link motion. 
The curved link and block are particularly good 
examples of the work of skilled hands. We tried the 
motion of the block between our fingers and could 








detect no difference of “ feel” as it was slid from one 
end of the link to the other. As might be inferred 
from the photograph of the cylinder block repro- 
duced, piston valves are used. We need say little 
more. The drawings and tone engravings will speak 
for themselves as to the neatness and compactness 
of the design. 

A matter that we found particularly interesting 
was the provision made to overcome the possibilities 
inherent in water finding its way into cylinders of 
which the clearance volume is very small. At each 
end of each cylinder there is a valve consisting of a 
small piston loaded on the top by a light spring. 
Since the steam is allowed to act on both sides of the 
piston, this light spring is sufficient under normal 
conditions to hold the piston down. Should there be 
water in the cylinder, however, it is forced upwards 
as the main piston approaches the end of the cylinder 
and the water is allowed to escape through a side 
passage to the steam chest on the L.P. receiver 
according to the cylinder concerned. 

The Stephenson link motion is operated by linkage 
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from a screw and nut mechanism contained in a box 
mounted above the engine. Steam is brought to each 
engine from the main throttle valve through an indi- 
vidual pipe provided at suitable points with ball 
joints to provide the necessary flexibility. Isolating 
valves are placed in these pipes in positions easily 
accessible from the track. Thus, should it be undesir- 
able to admit steam to any one of the engines, this 
valve can be closed and the locomotive propelled by 
the remainder. In the unlikely event of the complete 
failure of an engine it can be disconnected from the 
axle by slacking back the large nuts on the crank case 
end of the engine stanchions. By this means the 
pinion on the engine crank shaft is taken out of mesh 
with the gear wheel on the axle. 


CONTROLS. 

There are six separate engines under the driver's 
charge, and it is, of course, necessary that they should 
be all controlled together so that the multiplicity of 
driving units shall not make the driver’s task too 
complicated. As far as most of the controls are con- 
cerned the matter is one of no great difficulty. 
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Equality of cut-off, for instance, in the six engines is a 
matter for accurate setting in the works before the 
[It will be remembered that 
the Stephenson links on the engines are operated by 
The six screws are all 
interconnected by rods with flexible joints and are 
carefully adjusted in the works to give the desired 


locomotive is sent away. 


a screw and nut mechanism. 














FiG. 9 -ONE OF THE BOGIES 


equal cut-off. But in the case of the throttle valve 
the matter is less simple. If, for instance, this valve 
was arranged to admit steam to a main chest from 
which all six engines drew steam, the operation of the 
locomotive would be unsatisfactory. For should one 
axle slip on the rails the engine driving it would take 
all the steam and starve the others. Individual 
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FiG. 10 THROTTLE VALVE 


control is, therefore, necessary, but it is obvious that 
undesirable complication would exist if there was a 
separate throttle valve for each engine. The design 
of throttle valve adopted is showr by the drawing 
Fig. 10. It is of the poppet type and closes on to a 
conical seat. Beneath this seat there is a piston-like 


extension which covers six ports, each of which admits 
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extension begins to uncover the ports. 


admitted to the L.P. cylinder of each engine. 
order that it may not be necessary to design the L.P 





To Blow off at 
145 Lb per sq. in. 
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L.P. piston, special measures are taken to reduce 
the pressure automatically before the steam is 
admitted to the L.P. cylinder. This object is effected 
by the charging, drain, and safety valve, which, as its 
name implies, has two other duties to perform as 
well. The device is shown by the engraving Fig. 11 
and is attached to each engine above the crossheads. 
Examining the section XX, it will be seen that two 
ball valves can be lifted off their seats by two rods 
projecting through the casing. The ends of the rods 
bear against plungers which are operated from the 
screw and nut mechanism controlling the Stephenson 
link motion. When starting up from cold the link 
motion is put in mid gear and both the plungers are 
forced outwards so that the rods lift the ball valves 
from their seats. Steam from the main valve chest, 
to which it has been admitted by slightly opening the 
throttle, now enters the charging, drain, and safety 
valve by the branch at the bottom. It passes up- 











FiG. 12--CRANKSHAFT AND GEARING 


wards through a reducing valve, the working of which 
will be explained later, and emerges from the branch 
at the top. Thence, through an external pipe, the 
steam is led back into branch A—see section XX 
and passing through the ball valve, which is held open 
by the rod, finds its way vid cross passages B-—section 
ZZ-—-to the branch C, which leads it to the top of the 
L.P. receiver. It returns to the charging valve 
through branch D and, finding its way past the ball 
valve in this passage, finally goes to exhaust through 
the cross passage E and the exhaust passage F. In 
this way the engine is warmed up and drained. 

When it is desired to start the locomotive the 
Stephenson link motion is moved to the full forward 
or reverse position. In this position of the link 
motion only the lower of the two ball valves is held 
open. Then steam at high pressure—for the throttle 
valve will be more fully opened—can find its way as 








steam to the pipe line to one engine. The main valve 


lifts about one-eighth of an inch before the piston-like 
It will be 
seen that with this arrangement, if one axle starts to 
slip, a throttling action will take place in the port 
leading to the engine concerned, so that the remaining 
engines will still draw steam at an adequate pressure. 

For starting purposes live steam is automatically 
But in| at its first entry to the charging valve: may be at a 
.| pressure of 500-550 lb. per square inch. 
side heavy enough to carry the stresses which would 
be caused by allowing the full pressure to act on the 
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ing, can go no further. 
the reducing valve begins to function. 
pressure in the L.P. receiver must not exceed 145 |b 


end of cross passage B—section ZZ 


allow the steam to escape to exhaust. But the steam 


pressure acts from beneath on the ball at the bottom 
of the reducing valve—see section X X —and tends 
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Charging Steam to Receiver, 

also Safety Value Connection 
Ci 

CHARGING. DRAIN, AND SAFETY VALVE 
to lift it off its seat together with the “~ piston’ 


above. Observation, however, will show that the 
area upon which the steam above can act is much 
greater than that below. If, therefore, the pressure 
beyond the valve exceeds a certain limit—-actually 
about 140 lb. per square inch—the “ piston” is 
forced down and the ball valve is pushed on to its 
seating, preventing the admission of steam. Actually. 
of course, the valve maintains the ratio between the 
steam pressures on its two sides. If that on the high 
pressure side is less than 500-550 lb. per square inch 
the valve will close before the pressure on the other 
side reaches 140 lb. per square inch. 

When the locomotive is rurfning normally with the 
cut-off at some earlier position, neither of the two 
rods is holding a ball valve off its seat, and conse- 
quently no steam finds its way vid the charging valve 
to the L.P. receiver. 

Many of the handles and levers in the cab are 
similar controls to those found in any locomotive and 
need not be referred to. As will be seen from the 
photograph reproduced in Fig. 14, there is a control 
pillar on each side of the cab. The lever running in 

















Fic. 13—COMPLETE UNIT 


a slot controls the throttle valve. Its first motion 
opens a pilot valve which admits steam to the space 
below the main valve and puts it in balance. Behind 
the throttle lever and in a convenient position for the 
driver there is the handle controlling the reversing 
gear. A scale and pointer alongside the throttle 
lever indicates the direction of travel and the setting 
of the cut-off. When starting from cold or after a 
lengthy stop the reversing gear is placed in the mid- 
position (the brakes being on) and the throttle partly 
opened. As has already been noticed, this action 
allows the steam to blow through the engines for 





before through the charging valve to the L.P. 


warming up. The throttle lever is so interconnected 








receiver, but since the upper ball valve is on its seat- 
It is under this condition that 
The steam 


per square inch, or the safety valve, to be seen at one 
-will lift and 
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with the reversing gear that in mid-gear it can only 
he partially opened. When the engines have been 
warmed the reversing gear handle is turned until full 
forward or reverse position is obtained and the 
throttle opened. The charging valve then admits 
steam directly to the L.P. cylinder. On notching up 
the cut-off the charging valve is put out of action 
automatically and the engines run compound. The 
jocomotive cannot be run linked up beyond 50 per 
cont. cut-off with the throttle wide open, as an inter- 
lock partially closes the throttle beyond this point. 


mounted in the cab. Thence individual pipes lead 
the oil to the six engines, the supply of oil to each | 
being separately regulated at the distributor. 


MAINTENANCE, ACCESSIBILITY, &C. 

These Sentinel locomotives have a number of 
interesting advantages. Where a number of the 
vehicles are in service and boiler inspection can be 
carried out on a routine basis, a complete boiler can 
be expeditiously removed from a locomotive and 





replaced by another. Similarly, for the overhaul of 

















Fic. 14 


The flexible connecting-rods of the screw and nut 
mechanism for the Stephenson link motions have 
already been mentioned. These flexible shafts are 
linked under the footplate to a gear-box which is 
operated by chains from the handles on the control 
columns. Beside the control columns on each side 
there can be seen in the engraving the hand levers 
controlling the Westinghouse brakes. The levers for 
the rocking grates and the hand wheels for the soot 
blowers are also to he seen on each side of the fire- 


door. The big valve on the top of the boiler is the 
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Fic. 15--ENGINE SUSPENSION LINK 


main stop valve. The other valves control the admis- 
sion of steam to the sanding gear, Westinghouse pump, 
injector, feed pump, &c. 

LUBRICATION. 

As we have already mentioned, the working parts of 
the engines are lubricated by splash from the oil in 
the crank cases, while the roller bearing journals of 
the axles, being grease lubricated, need only very 
occasional attention. For cylinder lubrication a 
mechanical lubricator is driven off the right inter- 
mediate wheel journal end of the trailing bogie and 
forces oil under pressure into a six-feed distributor 


INTERIOR OF CAB 





the engines it is a matter of no great difficulty, or 
expenditure of time, to remove an engine and axle 
complete and substitute another. On the running 
side the low axle weights, combined with the fact 
that the wheels and axles are in perfect running 
balance, is kind to the road and should be reflected 
in reduced road maintenance, while the uniform 
torque gives a high factor of adhesion and makes it 
possible to start and to haul very heavy loads. The 
‘** Woolnough ” boiler, it is claimed, is capable of 
raising steam in less than half the time which would 
be required for an ordinary locomotive boiler for the 
same power; while with a steam consumption by 
the compound engines of 13 lb. per B.H.P. hour it 
is believed that a 50 per cent. saving in fuel burnt will 
be obtainable. 

One of these locomotives, as we mentioned at the 
beginning of this article, has been undergoing trials 
in Belgium. The metre-gauge line on which it was 
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Fic. 16-—-TRACTIVE EFFORT AT VARIOUS SPEEDS 


used is not conspicuous among railways for the 
excellence of the laying of the track ; there are many 
curves of small radius, steep gradients, road crossings, 
and the like, and very many speed restrictions are in 
force. Consequently the tests could not be exhaustive. 
Sufficient was practicable, however, to demonstrate 
that the locomotive was fully satisfactory, and to 
show that its actual performance agreed closely with 
that estimated and shown in the accompanying 
diagram. The locomotive was designed to haul a 
passenger train weighing 200 tons gross over a ruling 
gradient of 2 per cent. and its gear ratio was designed 
for this gradient. The corresponding load for the 
34 per cent. gradients on the Belgian line is esti- 
mated to be 123 gross tons of passenger train or 100 
tons of goods train. The locomotive hauled a goods 
train weighing 114 tons made up of short wheel base 
10-ton wagons over the 3} per cent. gradient. The 


trials were witnessed by Mr. Gresley and Mr. Stanier 
and technical representatives of the other railways of 
this country and abroad. 





The Telford Centenary. 


No traveller on the roads of Scotland can make 
a journey of any length—particularly in and around 
Lanarkshire—-without crossing at least a dozen 
different stone bridges, each of which, if he inquires, 
is known to the local inhabitants as “the Telford 
bridge.”’ Large and small, there are said to be over 
a thousand of these bridges in Scotland. Delving 
deeper into past history, he will find the same name 
associated with many miles of roadway in the High- 
lands and Lowlands, with the Caledonian and 
Crinan canals, with the harbour works at Aberdeen, 
Dundee, Peterhead, Banff, Frazerburgh, and Wick, 
and with the construction of a number of churches 
and other buildings. Hardly less frequent is the 
occurrence of the same name in association with 
similar works south of the Border—particularly in 
the county of Shropshire—while studying the history 
of many undertakings familiar to us to-day or of 
projected undertakings now forgotten for the most 
part, we repeatedly encounter it in a prominent 
capacity. In Sweden it is enshrined in the history of 
the Gotha Canal, in Canada it enters into the chrono- 
logy of the first of the Welland canals, and even the 
story of man’s long-cherished scheme of uniting the 
Atlantic and Pacific oceans at the Isthmus of Panama 
contains @ passage in which the name of Telford 
appears. 

Who was this Colossus who has left a name not 
only honoured among engineers, but familiar almost 
as a legend throughout whe Scottish and English 
countryside ? The name is that of a man, the son 


of a shepherd, who was born eleven years or so after 
Battle of Culloden in 


the one of those untamed, 








LANE’S PORTRAIT OF THOMAS TELFORD 


almost barren, valleys which run up northwards from 
the Scottish border. It is that of a man who, appren- 
ticed at the age of fourteen to a stonemason, regarded 
himself for the best part of his life not as an engineer, 
but as an architect. 

Thomas Telford, son of John Telford, was, born on 
August 9th, 1757, at, it is believed, Glendinning in 
Eskdale. In 1771 he was placed under a mason in 
the nearby town of Langholm. In 1780 we hear of 
him following his trade in Edinburgh, and two years 
later, having felt the dalesman’s urge to rove south- 
wards, we find him in London helping to build 
Somerset House. Thanks to the perspicacity of 
Andrew Little, the blind schoolmaster of Langholm, 
numerous letters written by Telford are still available, 
from which we may gather much concerning his 
career and the forces which shaped it. Of those 
forces, his own restless ambition to improve himself 
was the greatest. He was endowed with the spark 
of genius at his birth, but an untutored genius he 
certainly was not. His letters to Little written during 
the Somerset House period reveal sentiments and a 
literary ability which cannot be associated with an 
untaught mason. Whatever education he may have 
had in his childhood, we know that he had the dilig- 
ence and the capacity to enlarge it by his own studies 
in after years. His assiduity in the acquisition of 
knowledge is revealed by his private note-book on 
architecture, by the technical and historical learning 
displayed in the ‘“‘ Treatise on Mills ” which he wrote 
for the Board of Agriculture in 1798, by the list of 
authorities, ancient and modern, which he appended 
to his long article on Civil Architecture in the ** Edin- 
burgh Encyclopedia” of 1808, and by the collection 
of books which he presented to the Institution of 
Civil Engineers in 1821, and which formed the nucleus 
of that body’s present library of nearly 60,000 volumes. 
Born in a shepherd’s cot, apprenticed to a mason in an 
obscure border town, he had a mental ability and 
tenacity of purpose that enabled him, by self study, 
to rise intellectually far beyond his birthright. 

From a mason working on the erection of Somerset 
House, he was appointed in 1784 superintendent for 
the building of the Commissioners’ House at Ports- 
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mouth Dockyard. In 1788, at the age of thirty-one, 
Telford was appomted surveyor to the County of 
Shropshire. It was while holding this office that he 
began his career as a builder of roads and bridges. 
His next office was that of engineer to the Ellesmere 
Canal. He was appointed to it in 1793, and from that 
date he united engineering to architecture as: his 
profession. His first really great work, the construc- 
tion of the Pont Cysyllitau aqueduct to carry the 
Ellesmere Canal over the river Dee in the Vale of 
Llangollen, was begun in 1795 and completed in 
1803. 


It was a cast iron trough, and is to be seen 


had some years previously been in favour of erecting 
a cast iron bridge across the Straits. 

In 1820 Telford was elected the first President of 
the Institution of Civil Engineers. He devoted him- 
self wholeheartedly to the development of the new 
body, the necessity for which, in view of the rapidly 
growing importance of civil engineering, he fully 
realised. It was he who was chiefly responsible for 
the charter which the Institution obtained in 1828. 
From 1822 to 1829, partly in conjunction with John 
Rennie, he acted in an advisory capacity in con- 
nection with the drainage of the Fens, and in 
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TELFORD’S PROPOSED IRON ARCH OVER THE MENAI 


in the background of Samuel Lane’s portrait of Telford 
painted for the Institution of Civil Engineers in 1822, 
and reproduced herewith. 

In 1801 Telford began his first survey of the 
Highlands. His task was to improve the inland com- 
munications and the harbours in the North of Scot- 
land. Of the works which he surveyed on this 
occasion, and which eventually reached fruition, the 
greatest perhaps were the improvement of Aberdeen 
Harbour and the construction of the Caledonian 
Canal, Smeaton and Rennie had in succession 
advised or acted for Aberdeen on its harbour works. 
Rennie is credited with having submitted a scheme 
of improvement in 1797, which was beyond the capa- 
city of the city to finance at the time. In 1807 a 
storm destroyed Smeaton’s pier, and in 1810 parlia- 
mentary powers were obtained to give effect to the 
scheme of improvement submitted by Telford nine 
years previously. On the Caledonian Canal scheme 
Telford had been preceded by James Watt, who in 
1773, while working as a land surveyor in Glasgow, 
surveyed the route at the request of the Commis- 
sioners of Forfeited Estates. In 1801 when Telford 
turned his attention to the subject, one of his first 
duties was to write to Watt acknowledging the work 
he had done on the scheme and inviting his com- 
ments. For the next few years he remained in Scot- 
land developing the schemes which he had proposed. 
In 1806 he turned his attention to a new subject, 
and discussed a project for improving the water 
supply of Glasgow. In 1808, while engaged on the 
construction of the Caledonian Canal, he was invited 
by the King of Sweden to visit that country and 
advise on the extension of the Gotha Canal from 
Trollhattan to Soderkoping. He visited Sweden 
again in 1813 and from the commencement of the 
work until its completion in 1832 was in constant 
touch with the undertaking by correspondence. 

On his return from Sweden in 1808 he continued his 
work on the Caledonian Canal. Three years later he 
was back again in England and was engaged by the 
Treasury to prepare a report on the Holyhead roads. 
It was in this year that he first became associated with 
the Menai Straits Bridge. A Commission had been 
appointed in 1810 to consider the proposal to erect 
a bridge across the straits. Telford was asked to 
submit a report. He proposed that a single-arch 
cast iron bridge of 500ft. span and 100ft. clearance 

should be erected, and outlined a method of erecting 
the arch on asystem of suspended centering, as shown 
in one of the accompanying engravings. The Com- 
mission’s work was abortive, but Parliamentary 
pressure was exercised on the Government and the 
scheme was not allowed to drop. In 1814 Telford 
developed a design for a suspension bridge across the 
Mersey at Runcorn. This bridge was to have had a 
central span of 1000ft. and two side spans of 500ft. 
The bridge was not built, but Telford was asked to 
apply the system to the Menai Straits. In 1819 
Parliament passed an Act authorising the work on 
Telford’s plan. Construction was begun in the same 
year and was completed in 1826. It is of much human 
interest to note that Telford’s scheme was strongly 


STRAITS, 1811 


he redesigned the Birmingham Canal. In the same 
year, 1824, Telford was appointed engineer to the 
St. Katharine’s Dock Company, which had been 
formed to establish docks nearer to the centre of 
London than any existing at the time. Parliament 
gave its sanction to the scheme in 1825. It was at 
once put in hand and on October 25th, 1828, the new 
docks were opened. 

Telford was now in his seventy-second year, but 








supported by Rennie, in spite of the fact that Rennie 








his virility and reputation were unabated. In 1828, in 


1824 


a means of relieving the depression following the 
Napoleonic Wars. The year 1829 also witnessed the 
completion of the river Don bridge at Aberdeen, the 
design for which by Telford had been accepted in 
preference to plans submitted by Rennie and Robert 
Stephenson. During or about the same year Telford 
became associated with the design of the proposed 
Dean Bridge across the Water of Leith at Edinburgh, 
This bridge was originally intended to have thre. 
arches, but after construction was begun the sout}, 
bank was found to be of an unfavourable formation, 
and Telford accordingly redesigned the bridge wit, 
four arches. 

In 1834 he was appointed by the Government to 
make a thorough investigation into the problem o/ 
supplying pure water to London north and south o 
the Thames. Parliamentary Commissioners had bee, 
studying the subject since 1828, but their report ha. 
excited much opposition from the water compani 
and criticism from the public. 

At the age of seventy-five Telford designed what | 
regarded by some as his most beautiful bridge, th, 
Broomielaw Bridge across the Clyde at Glasgow. Thi 
bridge had a length of 560ft. and a width of 60fi 
across the carriageway and footpaths. It was tli 
widest river bridge in Great Britain at the time of its 
construction. Telford did not live to see its com 
pletion. He died on September 2nd, 1834, ani 
was buried in Westminster Abbey. At the end oi 
last century the great amount of dredging carrie 
out in the Clyde rendered it necessary to remove 
the bridge and rebuild it. 

Not all Telford’s schemes came to fruition. Of thos 
which he prepared, but which were not carried out, 
we may mention two. In 1809 Telford was asked to 
survey the route of a railway from Glasgow to 
Berwick-on-Tweed and to yeport on the practicability 
of the scheme. He considered the proposal t6 be one 
of the most important which had ever come unde: 
his consideration. The plan consisted of running a 
line of railway from Glasgow up the valley of the 
Clyde and thence down the valley of the Tweed. The 
total length was 124 miles and the estimated cost 
£365,700. The line was to be operated by horse or 
man power, except at two inclined planes, where 
fixed engines were to be erected. In 1802, in con 
junction with James Douglas, like himself a native 
of Eskdale, he published a pamphlet containing a 
scheme for the improvement of the Port of London. 
The main feature of this scheme consisted of the 
replacement of old London Bridge by a single-arch 
cast iron bridge of 600ft. span and with a clearance 
above high water of 65ft. This bridge is illustrated 
herewith. After 150 years of debate the old bridge 
was removed and replaced by the existing bridge, 
which was built by Rennie between 1823 and 1829. 
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TELFORD’S PROPOSED 


conjunction with Stephenson and Alexander Nimmo, 
he advised on an extensive scheme for the con- 
struction of a canal across the Wirral peninsula from 
the Dee to the Mersey, with a harbour at each ter- 
minus. In the same year Telford and Nimmo pre- 
pared a joint report on the proposed Welland Canal 
in Canada, designed to short circuit Niagara Falls. 
Next year saw him employed preparing a report on 
the Liverpool and Manchester Railway in the capacity 
of engineering adviser to the Chancellor of the 
Exchequer’s Commission appointed to grant loans 





to enable works of public utility to be undertaken as 





IePrqege, 


LONDON BRIDGE, 1802 


This year the centenary of Telford’s death is being 
marked by the Institution of Civil Engineers with an 
exhibition of Telford relics anti mementoes. The 
exhibition was opened on Monday of this week and 
will be open ,to the public from 10 a.m. to 5 p.m. 
daily until June 22nd. Many of the objects and 
plans referred to in the above notes, besides others, 
will be found displayed at the exhibition. 








SUNDERLAND’S new £400,000 deep-water quay has now 
been brought into use. 
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Railway and Road Matters, 


At a meeting on May 28th of the London “ Safety First ” 
Council the Lady Mayoress presented 200 London trans- 


port drivers with medals for ten or fifteen years’ freedom 
from blameworthy accident. 

WHILsT the tender of the new L. and N.E.R. locomotive 
‘Cock o’ the North” is of the same design as for the 


’ 


“ Pacific,” welding has replaced riveting in its construc- 
tion, with a resultant saving in weight of over 2} tons. 

‘Tw annual report of the National Union of Railwaymen 
for 1983 shows that the membership was 275,706, a decrease 
of 14,219 as compared with the preceding year. The 
fall was attributed mainly to a reduction in the number 
of employed railwaymen. The income increased, how- 
ever, by £8474 to £54,891, 

Tre marked crossings for pedestrians at sixty places 
in the Westminster and Holborn areas were brought into 
use on June llth, They are for the present all at crossings 
where the vehicular traffic is controlled by the police or 
by street traffic signals. Later, other crossings, not so 
controlled, will be opened, and they will be marked by a 
special sign—C on a red and white background. 

Tue Institution of Railway Signal Engineers, under the 
presidency of Mr. Ralph 8. Griffiths, of the Westinghouse 
Brake and Saxby Signal Company, is holding its Summer 
Meeting in Cardiff to-day and to-morrow. The new large 
signal installation at Cardiff Station is being inspected, 
and a tour made of the docks. The members and their 
friends are being entertained to-day by the Great Western 
Railway to luncheon at the Park Hotel, under the chair- 
manship of Mr. C. M. Jacobs, the Great Western signal 
and telegraph engineer. 

From an article by Mr. J. T. Hill, the district chemist at 
Stratford Works, in the June issue of the London and North- 
Eastern Railway Magazine, it appears that the L.N.E.R. 
uses over 100 different lubricants for a diversity of machines 
and vehicles, including locomotives, carriages, wagons, oil 
engines, steamships, and in the shops, machines of all 
kinds from large turbines and generators, down to sewing 
machines in the sack factory. For carriages, axles, 
mineral oils are in common use, but for long runs, such as 
those made by the ‘‘ Flying Scotsman,” a special lubricant 
containing olive oil, is used. During the year 1933 the 
number of ordinary oils tested in the L. and N.E.R. 
laboratories was over 1000, and original investigations 
into various problems have been carried out, lasting for 
several years and involving the examination of hundreds 
of samples. 

THERE was a very hopeful meeting on Friday, June 8th, 
of the railway general managers and the representatives of 
the National Union of Railwaymen and of the Railway 
Clerks’ Association—the Associated Society of Locomotive 
Engineers and Firemen still holding aloof—as to negotia- 
tions for new machinery in place of the National and 
Central Wages Boards. The subsequent official statement 
said that the companies intimated that, while they could 
not agree to withdraw the notice terminating the reference 
of questions to the Central and National Wages Boards, 
they were desirous of agreeing on new machinery of nego- 
tiation. They made it clear that the proposals put for- 
ward from their side, as set out in the printed report of the 
special joint committee, were in no sense an ultimatum, 
and that they were prepared to continue the discussions 
either on those proposals or on any alternative. It was 
stated that ‘this assurance will be considered by the 
Executive Committees of the two unions, and it is anti- 
cipated that they will welcome the renewal of negotiations. 


THe admitted grievance mentioned in Mr. Pardoe’s 
letter in our issue of June 8th as to the Angmering train 
service—which also applies to the next station of Goring— 
is due to the fact that those two stations are immediately 
outside the present electrification area, which now ends 
at West Worthing. That probably is only the temporary 
terminus for the electrical services, especially in view of 
the great building developments now to be seen between 
Worthing and Littlehampton. At the annual meeting 
of the Southern Railway on March Ist, Sir George Penny 
said he thought that the electrification might with 
advantage be extended to Bognor. To that remark the 
chairman replied that the company had to go one step at 
atime. He had no doubt that before very long there would 
be a possibility of extending the electrification to Bognor, 
and even to Chichester and further westward. We would 
add that a study of the time-tables shows that, with the 
shuttle service spoken of by Mr. Pardoe, the number of 
trains from Angmering to Ford Junction has been increased 
from sixteen a day to twenty-four. 

Ir was forty-five years ago, on June 12th, since the 
Armagh disaster, in which eighty passengers were killed. 
A heavily laden train, run in connection with a Sunday- 
school excursion, failed to climb the 3-miles of 1 in 82 
and 1 in 75 from Armagh. The train of fifteen vehicles 
was then divided, so that the engine could take forward 
the first five coaches and then return for the remainder. 
The continuous brake used on all the ninety locomotives 
and the 378 passenger vehicles of the Great Northern of 
Ireland was still, at that late date, of the simple vacuum 
type, and not automatic in its action; otherwise the 
remaining ten coaches would have had their brakes 
automatically applied when the leading five were dis- 
connected. The second portion was, however, insufficiently 
held, and ran back, The results might perhaps not have 
been serious ; in fact, there might possibly have been no 
accident, as the signalman at Armagh would have diverted 
the runaway on to another line. But the Great Northern 
had not provided the block system, and so a second 
passenger train had been allowed to leave Armagh 
20 min. after the excursion, instead of being kept back 
until the latter train had cleared the section. The two 
trains thus met in violent collision, with the terrible 
results stated above. The sequel to the Armagh accident 
was that the Board of Trade was given power to compel 
the companies to provide those safeguards which the 
inspecting officers could, except on new railways, only 
recommend. That was done by the Regulation of Rail- 
ways Act, 1889, which required automatic continuous 
brakes for all passenger trains and the block system, the 
concentration of points, and the interlocking of points and 
signals on all passenger lines. 





Notes and Memoranda. 


IN response to an invitation from the Royal Society, the 
International Union of Pure and Applied Physics will meet 
in London in October next. The meeting will take the 
form of a joint conference of the International Union of 
Pure and Applied Physics and of the Physical Society, 
held under the presidencies of Professor Millikan and Lord 
Rayleigh. The details of the conference will be arranged 
by a committee of the Physical Society and of the British 
National Committee for Physics. 

By the chlorination of stearic acid at 50 deg. to 100 deg. 
Cent. chloro-stearic acids are obtained, the chlorine 
replacing hydrogen atoms in the alkyl group. The 
neutralisation values of these products, therefore, decrease 
with the increase in substituted chlorine atoms in a mole- 
cule. According to a note in Nature, in the manufacture 
of soap, chloro-stearic acids have been found by recent 
Japanese workers to possess certain advantages over pure 
stearic acid. The apparent advantages lie in the higher 
velocity and the lower value of neutralisation. Further, 
the aqueous solutions of chloro-stearic acid soaps have 
lower surface tension than that of pure stearic acid soap. 


In a discussion on bearings in the Machinist, Mr. 
C. G. Williams describes the making of a steel bearing to 
run at 50,000 r.p.m. The steel shaft and bearing was 
heated in a closed gas furnace so that air could not reach 
the metal. From the furnace a small chute ran down into 
a small bath of mercury and when the bearing was heated 
sufficiently it was rolled to the chute and allowed to slide 
down into the mercury. The shaft was tempered in the 
same way. The steel was so hard that an emery wheel 
would not touch it and a broken corner would scratch 
glass as would a diamond. The mechanism ran for two 
years, and within that time only a teaspoonful of oil was 
used to lubricate it. 

FOLLOWING an extensive and continuous research pro- 
gramme in the world’s principal tin-using countries, 
states the American Metal Market, the International Tin 
Research and Development Council has announced definite 
plans for carrying on this work in the United States. On 
the recommendation of Mr. D. J. Macnaughtan, Director 
of Research for the International Council, the Battelle 
Memorial Institute, Columbus, Ohio, has been appointed 
to conduct the research on such lines as will be of the 
greatest value to manufacturers who employ tin for various 
purposes. The main lines of research, it is added, will con- 
cern the use of tin in conjunction with copper, lead, and 
steel, and as employed in chemical compounds. Technical 
problems, covering new uses for the metal, are also to be 
studied, 

THE Research Committee of the Television Society has 
defined photo-electric (light sensitive) cells in the following 
way :—(1) A light sensitive cell is any device in which 
modification of its electrical properties occurs on illumina- 
tion ; (2) a photo-conducting cell is one whose electrical 
resistance varies with the illumination incident upon the 
cell ; (3) a photo-electric cell is one in which electrons are 
emitted from a metallic surface under illumination ; (4) a 
photo-electrolytic cell is one which depends primarily for 
its action upon the Becquerel effect ; (5) a photo-voltaic 
cell is one in which a difference of potential is developed 
across the rectifying contact between the surfaces of a semi- 
conductor and a metal under the influence of illumination ; 
this potential difference gives rise to a current in an 
external circuit. 

THE official returns rendered to the Electricity Com- 
missioners show that 1125 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of May, 1934, as compared with the 
revised figure of 1005 million units in the corresponding 
month of 1933, representing an increase of 120 million 
units, or 11-9 per cent. The number of working days in 
the month (i.e., excluding Sundays and Bank Holidays) 
was twenty-six, as against twenty-seven last year. During 
the first five months of 1934 up to the end of May the 
total amount of electricity generated by authorised under- 
takers was 6581 million units, as compared with the 
revised figure of 5610 million units for the corresponding 
period of 1933, representing an increase of 971 million 
units, or 17-3 per cent. 

EXPERIMENTS on plain and alloy steels melted (a) in 
vacuo, (b) under hydrogen, (c) under nitrogen, show that 
maximum freedom from oxygen, nitrogen, carbon, and 
hydrogen in the finished product is obtained by the 
first method, according to experiments by Messrs. W. 
Erslender, A. von Bohlen, and O. Meyer, described in 
Archiv fiir das Hisenhuttenwesen. Steels which are so 
prepared show, in many cases, a degree of purity superior 
to that of electrolytic iron. Records obtained during 
melting provide data on degasification as a function of 
time and temperature of treatment. Materials used in 
the experiments comprised Armco and Swedish irons, 
low, medium,. and high-carbon steels, nickel-chromium 
austenitic steels, a low nickel-chromium (3:1 per cent.) 
steel, and a copper-molybdenum steel. 

Tue American Bureau of Standards, in co-operation 
with the American Institute of Steel Construction, Inc., 
tested a flat steel plate floor under loads to determine its 
strength and whether the floor behaved as a unit when 
loads were applied. The span was 18ft. and the floor was 
built of 4in. 7-7-Ib. per foot steel I-beams and steel plates, 
24in. wide and jin. thick. Continuous manual welds 
joining the plates to the I-beams made by using bare, 
metallic electrodes, #,in. diameter, and the direct-current 
arc welding process, united the plates and the beams so 
that they behaved as a unit when loads were applied. The 
measured stresses and the measured deflections were in 
substantial agreement with values computed by the 
ordinary theory of beams. This floor carried a load of 
420 lb. per square foot for 54 days without any indication 
of collapse, and the deflection under this load was 3{in. 
After the load was removed the permanent deflection was 
22in. The results of this test give no indication as to the 
maximum spacing of the beams for which the entire width 
of the plate is effective; but indicate that for ordinary 
spans, if the spacing of the, beams does not exceed 100 
times the thickness of the plate, the entire width may be 
assumed effective when designing a flat steel plate floor 
of the type tested. 





Miscellanea. 


Durine April 865,822 oz. of gold were produced in the 
Transvaal. 

Durine April the number of new motor vehicles 
registered was 30,894, compared with 27,400 in April, 1933. 

Durine May there was a substantial advance in iron 
and steel shipments from the Tees, some 54,912 tons being 
cleared. 

A STEEL sheet measuring 24ft. by 48in. by 8 B.G. was 
recently brought down from a slab lin. thick in one heat 
by the Motherwell Iron and Steel Company, Ltd. 


AccorpING to an official announcement, the Italian 
Government is to lay down two 35,000-ton warships this 
year. The ships are to be built at Trieste and Genoa. 


At Stalinsk, in Russia, the world’s largest welded bridge. 
across the river Abushka, was recently opened for traffic. 
The widest span of the bridge is 85 m. and the width 18 m. 


THE Mettur project, which has been completed, will be 
officially inaugurated by His Excellency the Acting 
Viceroy, Sir George Stanley, on August 2Ist next, says 
Indian Engineering. 

A PLANT has been installed in the United States con- 
taining two pulverised fuel boilers, each of which generates 
some 454 tons of steam per hour, with a pressure of 
19 atmospheres and a temperature of 385 deg. 


THE motor tanker ‘“‘ Ardor,’’ during the past seven 
years, has covered nearly 500,000 miles, the engines having 
run for approximately 47,000 hours out of the 61,320 
hours contained in seven years, or 77 per cent. of the time. 


At the first meeting of the new Committee of the Asso- 
ciation of Consulting Engineers, held on June 4th, 1934. 
Mr. John D. Watson, M. Inst. C.E. (Dodd and Watson) 
was unanimously elected Chairman of the Committee for 
the ensuing year. 

A NEw water filtration plant has been put into service 
at Douglas, Isle of Man. The water is supplied by two 
reservoirs, 7 and 5 miles out of the town, and after treat- 
ment is passed into a new service reservoir, whence it is 
delivered to the mains. 


WE have to congratulate Sir Andrew Scott, the secretary 
of Lloyd’s Register of Shipping, on the well-deserved 
knighthood conferred upon him by His Majesty the King 
to mark the great services he has rendered to shipping. 
shipbuilding, and marine engineering. 

In a recent lecture Lord Rutherford said that over 30,000 
cubic metres of argon are used annually in Europe in the 
production of gas-filled electric lamps. In all, about 
45,000,000 of these lamps are made each year, requiring 
the separation of argon from more than 5000 tons of air. 


Motor car registrations in Australia during the first 
quarter of 1934 show that there were 2061 British, 1123 
Canadian, 58 European, and 1272 United States new cars 
registered. New commercial vehicles registered during 
the same period comprised 704 British, 446 Canadian, 
4 European, and 794 United States vehicles. 


REcENT investigations have shown that the lignite 
deposits in the Rhén district of Germany contain good 
quality coal, with a calorific value and other properties 
equal to types of German lignite. The deposits are esti- 
mated to contain hundreds of millions of tons of fuel, and 
it is expected that a decision to work them will shortly 
be made. 

Ir is already known that the Institute of British 
Foundrymen has succeeded in obtaining from the foundry 
industry promises of financial support for a period of 
seven years for an educational course in Foundry Work 
at the University of Sheffield. The announcement is 
now made that the course will be established in the autumn 
of the present year. 

On Saturday next, June 16th, the twin-screw motor 

assenger and cargo vessel ‘“‘ Bloemfontein,” building 

for the Holland Africa Line of the United Netherlands 
Navigation Company, by the Netherland Shipbuilding 
Company, Amsterdam, will be launched by radio from 
Pretoria. The launch will be performed by the Prime 
Minister of the Union of South Africa, his Excellency 
General J. B. M. Hertzog. 

AccoRDING to a statement by the President of the 
American Federation of Labour, about 260,000 men and 
women went back to work in April. In comparison with 
the large numbers still unemployed, these gains are small. 
In April 10,616,000 were still without industrial work ; 
369,000 of them had work on P.W.A. projects, and 314,000 
were in forestry camps, but nearly 10,000,000 had no 
work whatever, except what could be obtained through 
the work programme of Federal Emergency Relief by 
proving their need. 

Tue Junior Institution of Engineers holds its Jubilee 
Celebrations from June 27th to 29th, and among those 
taking part will, it is hoped, be Mr. Freke Field, its first 
President and at one time a director of Maudslay, Sons 
and Field, in whose Westminster Bridge-road works the 
first meeting was held in 1884. Although it was a young 
man’s meeting, and the Society was intended to help 
young men, older engineers took a keen interest in it. 
To-day its list of Past-Presidents includes many famous 
names. Starting with the title ‘The Vulcanic Society,” 
it, after several changes, adopted its present title in 1902. 


A NEw tramcar built for Chicago, and described in Electric 
Traction, is said to be noticeably free from vibration, and 
to have characteristics that will materially increase the 
passengers’ comfort. It is anticipated that the car will 
have a maximum speed on level tangent track of about 
42 m.p.h., and accelerating rate of 3-5 m.p.h. per second, 
and a braking rate of about 6 m.p.h. per second. One of 
the interesting features is the use of a special wheel in 
which the axle is supported from the rim or tire through a 
series of rubber plates. The result is that the riding quality 
of the car is greatly improved. It is claimed that this 
wheel considerably reduces the noise and vibration arising 
between the wheel and the rail. Rubber is also used at 
various points throughout the structure of the car, so that 
noise is diminished as much as possible. 
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RAILWAY WORKING IN FOG. 


It may appear somewhat incongruous to be 
discussing the evils of fog when we are at mid- 
summer, but the matter has been forced upon us 
by the recent appearance of the report by Colonel 
Mount, of the Ministry of Transport, on a railway 
collision that occurred at Camden, outside Euston, 
in the early evening of January Ist last. We 
frequently read, in the winter months, of con- 
ductors walking in front of omnibuses, in dense 
fog, to pilot their drivers, and of motor vehicles 
of all kinds having to move in convoys. If travel- 
ling by roads at those times is so unpleasant, 
how much more so must be the working on a rail- 
way. We speak now more particularly of the run- 
ning of trains and the consequent responsibilities 
of enginemen and signalmen. Additional to 
train movements there are shunting operations, 
station duties, &c., but in these the fog difficulty 
leads rather to delay than to creation of risk. 
The disadvantages under which enginemen have 
to do their work in fog can be appreciated 
and need no recital, but the signalmen’s 
difficulties are not as evident. That aspect was, 
however, revealed in the Ministry of Transport 
reports on three railway accidents in fog which 
occurred last winter. At Altrincham, on December 
6th, the conditions were exceptionally severe, for 
in that locality visibility did not extend beyond 
5 to 15 yards. The signalman “ was working by 
sound and could hear trains arriving and moving 
on.” When a goods brake escaped out of a loop 
and ran away on a falling gradient in the wrong 
direction and caused a fatal head-on collision at 
Hellifield on December 19th, one signalman spoke 
of a visibility of 20 yards, another of 100 yards, and 
a third man of seven wagons’ length—50 yards. 
In the present case at Camden the density of the 
fog was so great that one motorman had only 
2 or 3 yards’ view; a fogman, in order to know 
if the arm was “ off,” had had to climb the signals 
he was “‘ fogging ’’ for nearly every train during a 
period of two hours prior to the collision ; another 
man’s duties necessitated his standing outside two 
parallel down lines and he often had to cross those 
lines to observe a train on one or other of the two 
up roads which were respectively the third and 
fourth from where he was stationed. 

The scene of the accident of January Ist was 
Camden No. 1 box; the next box in the Euston 
direction is Euston No. 4. The up fast and up 
slow starting signals for No. 1 box are 453 yards 





from that box and 573 yards in advance of the 
home signals there. There is a track circuit from 
No. | box up to the starting signal for the up fast 
line and not only does it hold the corresponding 
home signal when a train is on the track circuit, 
but there is an indicator in the box to advise the 
signalman whether the lineis occupied orfree. There 
was, however, no such protection on the up slow 
line—that omission has since been remedied—and 
so the signalman had instructions not to allow 
trains to proceed past the home signal in foggy 
weather unless the line was unoccupied to Euston 
No. 4 box and No. | starting signal was at “ clear.” 
The starting signal was, however, worked for every 
train—.e., it did not stand normally “ off ’’—but 
as the signalman was without the benefit of track 
circuit he could not tell when the train had passed 
the signal. He therefore allowed an interval of 
five or six minutes for each train and then put the 
signal again to ‘‘ danger ’°—what he should have 
done, and what he said he would do in future 
under similar conditions, was to wait for Euston 
No. 4 to give the block signal intimating that the 
train had arrived there. The fog, however, was so 
dense that the motorman of the first train involved 
in the accident ‘‘ crawled along ”’ and by the time 
he reached the starting signal it had been restored, 
and he therefore was stopped at it by the fogman. 
The train, in that position, was protected by the 
block system, as the instrument in Euston No. 4 
box had been made, by the signalman there, to 
indicate “train on line’ and that indication was 
repeated on the companion instrument in Camden 
No. 1, and not until No. 4 gave the out-of-section 


‘| bell block signal for that train and had turned the 


block indicator to its normal position, so implying 
that no train was in the section, could he turn it to 
‘line clear” in order to accept another train. 
The unintentional delay led, however, to inquiries 
from the next box—Euston No. 2—as to the where- 
abouts of the train and, in the telephonic conversa- 
tions, confusion arose between the delayed train 
and a following one. That caused No. 4 box to 
assume that the first train must have passed him, 
so he irregularly operated his instrument and 
cleared the first train and accepted the next, 
which was also an electrically operated passenger 
train from Watford. The latter train, being thus 
given a clear road, had the signals in its favour and 
came into collision with the first train, which was 
still standing at the starting signal. That signal 
was at “‘clear,”’ having been lowered for the second 
train, but the motorman would not move, as the 
guard had gone to No. 1 box to protect his train 
under Rule 55 and had agreed with the motorman 
that he should not start until the guard rejoined 
the train. Fortunately, the trains were lightly 
loaded and there were only a few minor personal 
injuries. The fog had disturbed the train marshall- 
ing programme and the leading vehicle of the 
second train was consequently a driving trailer, 
weighing only 29 tons, instead of the usual 57-ton 
motor coach. That probably accounted for the 
second vehicle being telescoped into the first to 
the extent of 33ft. The frame of the former passed 
below that of the latter and forced the body up- 
wards and its trailing bogie was driven almost up 
to the leading bogie. Those two coaches were, it 
is believed, practically empty. 

Whilst London fogs are now less frequent than 
they used to be—say, up to about twenty-five 
years ago—they are still sufficiently frequent to 
be a constant source of danger in the winter to 
train operation. In that relation it should be 
noted that the railways to-day carry a density of 
traffic—405 million train miles a year—as great 
as that of thirty years ago. Despite that con- 
tinuing density there were, according to our card 
index of the causes of railway accidents, thirty-one 
mishaps, to which fog contributed, in the first ten 
years of the present century, but during the ten 
years 1924-1933 there were only fifteen. In search 
for an explanation for this gratifying decrease it 
is safe to say that the lower frequency of fog to-day 
has not been sufficiently marked to have such a 
beneficial effect. Nor can it be said that engine- 
men and signalmen are more careful, as that would 
be hardly possible. What we suggest as the factor 
that has most reduced the number of collisions in 
fog is the generous provision of track circuit—a 
point on which Colonel Mount, in his Camden 
report, compliments the London, Midland and 
Seottish Company. Track circuiting, asnotedabove, 
tells the signalman, in clear weather and in fog, 
when a train has proceeded on its way; it also 
holds a home signal when a train is detained at 
the starting signal ; it protects vehicles that neces- 
sarily stand out of a signalman’s sight and, in 
many other ways, helps that man. Another 





improvement in signalling also makes the running 
of trains safer in foggy weather than it used to be. 
That is the provision of colour-light signals. They 
give a much longer range of vision and a greater 
amount of light pierces the densest fog. <A 
useful minor improvement which is having a good 
effect is the provision of better designed signal 
lamps. Whilst admitting that automatic train 
control, or even locomotive cab signals, would be 
of still greater benefit to enginemen, such equip- 
ment would be of no assistance to the man almost 
equally concerned in foggy weather—the signal- 
man. All the three collisions in fog last winter 
mentioned above—Altrincham, Hellifield, and 
Camden—are proof of that contention. 


The Prospects of Youth. 


A Few weeks ago Mr. E. B. Roberts, of the 
Westinghouse Electrical and Manufacturing Com- 
pany, gave an address in Chicago on the status 
of the engineers of the future. He held out to 
the young men of the future the cheering prospect 
that as there will be less of them, there will be 
more chance for those that exist. “‘In 1850,” 
he declared, “‘ youth was abundant, and age was 
scarce. Now this is reversed, and youth is scarce 
and maturity abundant. ... The relative number 
of youths in the population has been halved since 
1850, and in another twenty years will be halved 
again... . It is decidedly a factor on the bright 
side, so far as the placement of graduates is 
concerned.” It certainly is; but perhaps Mr 
Roberts takes too seriously a tendency which has 
exhibited itself for too short a period to be safely 
regarded as permanent. The limitation of families 
is partly psychological, and partly economic. 
The psychological condition of objection to parent- 
hood may pass as we get further from the socially ; 
disturbing effects of the war; and the economical 
one will disappear with the return of world pros- 
perity. Hence, he would be a rash prophet, 
indeed, who would say without reservation that 
the limitation of families to one or two children 
will remain with us always. Yet the immediate 
future may be safe for scanty youth, and it is 
probable that Mr. Roberts did not look much 
further ahead than the twenty years he men- 
tioned. If he had done so, he would doubtless 
have admitted that the permanence of race suicide 
is not a factor upon which the economist may 
rely with safety. The increase of old age is a 
more likely cause of change in the ratio between 
youth and age; but, as Mr. Roberts anticipates 
that the elderly competitor will retire at sixty 
instead of sixty-five, as at present, that factor 
may, perchance, be discounted. 

But it is rather with Mr. Roberts’ views on the 
training and vocation of young engineers in the 
near future, than on the population problem, that 
we are concerned. He believes that graduates 
will hurry into permanent positions more rapidly 
than they do now. No one will dare to recommend 
them to stray about the world for a few years 
collecting experience ; if they are going to do any- 
thing worth doing, it must, he asserts, be begun before 
forty. This would appear to presume specialisation 
at an early age. But education will not cease 
on leaving college. Even whilst he is engaged in 
industry the young engineer will remain a student. 
“Curiously,” says Mr. Roberts, “this graduate 
education will not all be vocational or professional, 
but it will exhibit aspects of broad culture, seeking 
to develop independence of personality, and 
creative thought—looking toward a worth-while 
life after retirement. Curiously, too, industry 
will foster and develop this side of post-school 
training along with the vocational.’ We should 
be glad to see the evidence on which that prophecy 
is founded. America, it is true, has shown, and is 
showing, more foresight in this matter than this 
country, and, possibly, Europe as a whole. Here 
the signs that industry is taking anything more 
than a very tenuous interest in the cultural side 
of its servants would be as difficult to find, as to 
find anything but a smattering of young engineers 
who believe that cultural studies—or, rather, let 
us say, acquisitions, for many of them lose their 
merits if they are taken as a “course ’’—are 
important factors in their future success. Most 
of them, those that are seriously minded, devote 
themselves so earnestly to the pursuit of science 
that they have little time to spare for other affairs. 
Yet, if we may accept Mr? Roberts, science is 
becoming relatively less important. “It must be 
significant,” he remarks, “that the few recent 
graduates who have found technical work are 
not in research and design. but in manufacturing 
and selling,” and he exhorts “faculties and 
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students ”’ to “ reflect that there are other engineer- 
ing functions besides the creation of material things 
and dealing in the abstract features of science.” 
From which we suspect that he is himself not a 
technical engineer, but on the sales side of the 
Westinghouse Company. If that is so, it may give 
him a bias ; yet the bias may be turning the bow] in 
the right direction. There are certainly many 
engineers who will cordially agree with him, 
and not a few who will endorse his opinion that 
“it is only through the recognition of this outlet 
for engineering training, and the preparation of 
programmes of teaching for it with the same 
conspicuous care and judgment that was put on 
building men for the technical fields, that the 
engineers of the future will be saved. But, if 
done, as it may be, perhaps, through time, society 
itself may be saved.”’ 

The line of thought followed by Mr. Roberts 
is the same as that followed by many persons in 
this country. The colleges, great in number, and 
ever increasing in capacity, are in danger of turning 
out annually more technically and scientifically 
educated young men than industry has any 
ability to support on a standard which the students 
believe the time, money, and their own ability 
merit. In France and Germany the condition 
has become so serious that a limitation is being set 
upon the numbers of students in engineering 
schools. No such step as that has been found 
necessary here, but every year more and more 
young engineers are advised to seek a livelihood 


of factories, and every year more and more engi- 
neering employers are beginning to appreciate 
that some technical education is a valuable 
asset to a salesman and organiser. If this may 
be accepted as a permanent condition, the import- 
ance of careful reconsideration of the curricula 
of colleges and the subsequent training of young 
engineers becomes manifest. What course it is 
best to take we shall not pretend to say, but it 
would seem impossible to combine a full scientific 
and technical education—the kind of education 
designed to make engineers—with the broader 
and commercial education which the new condi- 
tions may demand. We are not unaware of 
efforts being made by several universities to provide 
for both classes, but suggest as a possibility the 
deliberate allocation of colleges to one kind of 
education or the other. Thus, one college—which 
might be conducted without expensive laboratories 
and workshops—would provide for the needs of 
men who desired to become commercial and 
organising engineers, whilst another would train 
and educate those who wished to take the highest 
places in the development of the science of engi- 
neering. We see all sorts of difficulties in this plan, 
and not a few substantial objections to it, but 
a world that resolved to leave nothing to chance 
and natural development may demand, sooner or 
later, a clear-cut plan which will provide just the 
number of young men that are required annually 
for each of the two broad divisions we have named. 
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CARNEGIE RESEARCH FUND GRANTS. 
\HE first business on Friday morning was the 
announcement of grants from the Andrew Carnegie 
Research Fund for 1934-35 and the presentation of 
the Carnegie Gold Medal for 1933 to Mr. Brynmor 
Jones, of Cardiff, for his memoir on ‘‘ Investigations 
into the Nitrogen Hardening of Steel: Part II, The 
Nitriding Properties of Some Chromium Austenitic 
Steels at a Temperature of 500 Deg. Cent.’’ (printed 
in the Carnegie Scholarship Memoirs for 1933); and 
of the Williams Prize, 1933, of £100, jointly to Mr. A. 
Robinson, for a paper on ‘‘ Some Factors Leading to 
Greater Production from a Steel Furnace,’ and Mr. 
D. F. Marshall, for a paper on ‘‘ The External Heat 
Loss of a Blast-furnace.” 


SECOND REPORT OF THE CORROSION COMMITTEE. 


The Second Report of the Corrosion Committee to 
the Iron and Steel Industrial Research Council was 
then presented. The report as a whole was introduced 
by Dr. W. H. Hatfield (Chairman of the Committee), 
who said the Committee was taking steps to ensure 
that the corrosion of ordinary mild steel should be 
adequately studied. He also commented upon the 
Committee’s good fortune in having secured the 
services of Dr. J. C. Hudson as its official investigator, 
to whose industry and intellectual capabilities the 
success of the work was largely due. 

The various sections of the report were separately 
introduced by the contributors. Mr. U. R. Evans 
pointed out that Mr. W. A. W. Schroeder, by evolving 
his automatic spray test apparatus, whereby test 
specimens were subjected to alternate wet and dry 
conditions, had approached rather nearer than anyone 
else to the ideal laboratory corrosion test for repre- 
senting outdoor exposure. The apparatus gave 
results quickly, consistently, and easily; and 
although any single form of the test would not give 
an order of merit applying to all sorts of atmospheres, 
its great advantage was that it was elastic. The 
test could be arranged to represent different atmos- 
pheres, by altering the liquid employed, the form of 
the spray, the duration of the wet and dry periods, 
the temperature of the heating chamber, the time of 
heating, and so on. 

A tribute was paid also to the work of Dr. C. E. 
Homer, whereby he had advanced our knowledge of 
what happened in the early stages of the corrosion of 
smooth polished metal. Dr. Evans pointed out that 
one must be careful not to draw conclusions which 
Dr. Homer had not drawn. It must not be assumed, 
for instance, that necessarily, under all cireumstances, 
inclusion-rich steel would be worse than inclusion- 
free steel. 

The report, like its predecessor, occupies between 
200 and 300 pages of the “ Proceedings”; it is 
obviously impossible to reproduce a useful summary 
of its contents. We shall, however, print in our 
next issue the Introduétion, which gives a good idea of 
the objects aimed at by the Committee, of the means 
taken to attain them, and of the order of the results 
secured. 

DIscUsSION. 
Many users of steel contributed to the discussion 


Steel Institute. 


Mr. Lenaghan, bearing in mind the increased 
application of welding to shipbuilding, asked if the 
Committee was taking steps to investigate the state 
of the metal adjacent to the welds. 

Mr. E. Millington (Chief Metallurgist, L.M.S. 
Railway), whilst appreciating the value of the report, 
said he could not find any reference in it to boiler 
corrosion, which was very serious, and did not occur 
always at one place in boilers or arise from the same 
cause necessarily. He asked if the Committee had con- 
sidered experiments to determine why the underside 
of rails in exposed positions in tunnels suffered from 
localised pitting, and why, in some cases, corrosion 
and cracking only occurred at exposed positions in 
tunnels. 

Mr. T. H. Turner (L.N.E. Railway), referring to 
painting, emphasised the importance of lead priming ; 
time and again, when he had examined bridges and 
other outside structures and had scraped off the paint 
which had given bad service, he had tested for lead, 
but had found no sign of it. He considered that the 
composition of the steel plate in modern shipbuilding 
was of very little importance so far as corrosion was 
concerned, but that painting and other treatment was 
all-important. He had seen corrosion results which 
were absolutely at variance, where different types of 
paint had been used over the same metal. With 
regard to a reference in the report concerning isolated 
cases of corrosion of boiler tubes carrying heavy 
scale, and the Committee’s experience that such corro- 
sion occurred only beneath the thick scale and on the 
upper or hotter side of the tubes, Mr. Turner suggested 
that it occurred on the upper side at the front end 
and on the lower side at the other end. That suggested 
that the corrosion was connected with the aeration 
of the water. Differences in the circulation of the 
water in locomotives were sufficient to account for 
much of the variation in regard to corrosion, Corro- 
sion occurred through the expansion and cracking off 
of scale, both at the front and back—but it was much 
more obvious at the back—by electrolytic corrosion, 
and by aeration effects as well. An interesting 
fact was that his company experienced very little 
corrosion trouble in Scotland. Different effects 
were found in similar locomotives, from the same 
shops, whether they were operating in the southern 
area, the north-eastern area, or in Scotland. Hence 
one was tempted almost to ignore aeration and mech- 
anical effects and to consider the corrosive salts in the 
waters used. If magnesium could be eliminated a 
great deal of trouble would be removed ; magnesium 
chloride was probably the worst offender. 

Mr. R. Carpmael (G.W. Railway) said he gathered 
that the introduction of small percentages of copper, 
chromium, and other constituents had not yet 
resulted in the production of a non-corrosive steel, 
and that such a steel could be obtained only by the 
addition of such high percentages of those constituents 
as would place the resulting alloy outside the field of 
practical economic use. With regard to steel sleepers, 
which were used on the Great Western Railway over 
@ distance of more than 200 miles, test lengths were 
laid where they would encounter all sorts of con- 
ditions. 


on the commercial rather than the technical side | slag ballast, because if slag ballast, which contained 


sulphur and which was available in Wales, was 
unsuitable for use with steel sleepers, it was of no 
use introducing such sleepers into Wales. As to the 
painting of sleepers, he said the upper surfaces 
became pitted and scratched owing to people walking 
on them, and any coating applied to the tops would 
be worn off sooner or later. Generally speaking, the 
tar coating on the underside remained untouched. 
With regard to the application of paint coatings, ho 
said that, owing to the presence of grease and soot. 
it was very difficult indeed to arrest corrosion when 
once pitting had started. He had tried metal spraying 
on the undersides of bridges in locations where ther: 
was a good deal of shunting ; zinc had failed promptly, 
owing to the presence of sulphur, and he was trying 
aluminium. His practice with regard to mill scale 
had been to leave newly erected bridges for six months 
or so unpainted, then to coat with red lead and leave 
that for a year or more (the period depending on 
locality), and then, after wire brushing, to apply th: 
final coat. 

Mr. A. W. Brown (Swan, Hunter and Wigham, 
Richardson) gave particulars obtained from the 
inspection of an oil tanker in which there were 
different kinds of corrosion. Six different causes 
of the corrosion were suggested. In the first place, 
rolling laminations were responsible for the trouble 
in two distinct plates. Secondly, the scaling of the 
surface owing to careless mooring arrangements, 
rubbing, &c., had initiated corrosion. The third 
cause was pollution of water ; it appeared that shore 
effluents had been discharged into the water. The 
fourth cause was the method of cleaning out the 
tanks after discharging the benzine cargoes, that 
method being to fill the tanks with water and to 
allow the residues, after steaming, to flow over the 
hatches and decks and down the ship’s side by way 
of the scuppers. Almost invariably vertical lines of 
intensive corrosion were found to be in way of the 
scuppers. The fifth cause suggested was that the 
interval between the launching and the first dr) 
docking was too long, and that then the painting 
had been carried out too hurriedly. The sixth 
suggested cause was that the paint employed was 
not of good quality. A rather inferior grade of red 
oxide paint had been used, because the shipowners 
had preferred that their own man should make the 
paint, instead of using a standard brand. The trouble 
due to the paint, however, was entirely removed })) 
scraping and properly applying another paint. 

Mr. E. H. Saniter suggested that the Committee 
should investigate the corrosion of steel containing 
impurities, and he mentioned particularly steel with 
different percentages of sulphur. Certain ships had 
plates containing as much as from 0-09 to 0-1 per 
cent. of sulphur and phosphorus. 

Dr. A. McCance mentioned an experiment in which 
two sister ships of approximately the same size had 
every plate pickled and de-scaled, one ship being 
painted with ordinary red lead and linseed oil, and 
the other with non-setting red lead. The conditions 
of painting were comparable, both ships were built 
at the same time, and each had received three coats 
of paint, there being a period of approximately a 
fortnight between the application of successive 
coats. The ship painted with ordinary red lead 
and linseed oil had lost paint from only three areas 
of about 4 square inches after one voyage, whereas 
the ship painted with the non-setting red lead had 
lost more than 50 per cent. of its paint. That 
emphasised the importance of the physical adherence: 
of a paint to the surface of a de-scaled steel plate. 
Dr. Hatfield, replying to the discussion, said that 
ordinary steel was intrinsically a corrodible material 
under ordinary atmospheric and marine conditions, 
and the only means of preventing it corroding was 
to clean it and properly paint it. In that connection, 
he said the Corrosion Committee had examined 
H.M.S. “Champion”? when she was in dock, but had 
found no corrosion effects. That was due to the 
Admiralty procedure (which was to be recom- 
mended, if the mercantile marine could afford it) 
of removing the scale, giving proper time for the 
painting, proper conditions, and the most suitable 
paint, and so on. The normal steel plates used by 
the Admiralty, if protected in that way, would expe- 
rience negligible corrosion. Replying to a. question 
he said a lot of evidence had been collected to show 
that the most rubbishy material was used frequently 
for rivets for building ships. Commenting on Mr. 
Saniter’s statement that some ships’ plates contained 
0-09 to 0-1 per cent. of sulphur and phosphorus, 
he said he supposed that ships must be built of cheap 
steel, but there were many other considerations, 
and the time must come when reasonable specifica- 
tions would have to be drawn up as regards sulphur 
and phosphorus contents. The Committee’s experi- 
mental work would include tests on welding as 
affecting corrosion, but he was not yet able to make 
& pronouncement. The Committee was alive to the 
importance of stress in ships, and it was not generally 
appreciated how great were the stresses applied to 
certain parts of ships. It would be glad to have its 
attention drawn to any important cases of boiler 
corrosion, and would endeavour to elucidate the 
circumstances. Similarly, it would be glad to 
examine any ship in any British port, and, through 


For example, in Wales he had laid sleepers | the effective support of Lloyd’s, it was in a position 
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to examine corrosion in ships docking abroad. He 
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hoped that shipowners would take advantage of that. 

The President said he was constantly asked why 
galvanised iron is not made so well to-day as it was 
years ago. The explanation was that in the early 
days the sheet was dipped into a bath of zine and 
was allowed to take up just as much metal as it liked, 
and it took something like 3 cwt. to the ton (24 gauge). 
Owing to the demands for cheapness, however, the 
quantity was reduced to about 14 ewt., and in some 
cases less than | ewt. per ton. Over a period of years 
he had made tests of different qualities of black 
sheet iron exposed to the atmosphere-—pure iron, 
copper-bearing iron, puddled iron, and half a dozen 
different analyses of ordinary sheets. The results 
were, tabulated regularly, but between the best and 
the worst there was only six or nine months’ difference 
in the period in which they decayed, indicating that 
the base had very little to do with the quality of the 
galvanised sheet; the principal factor was the 
amount of zine on it. 

A paper entitled ‘The Manufacture of Full- 
finished Steel Sheets,’’ by EK. R. Mort, was then read; 


FULL-FINISHED STEEL SHEETS. 

The rapid growth of the automobile industry to its present 
dimensions has been of immense importance to manufacturers 
of steel sheets. Latterly, too, the metal furniture trade has 
made some headway, and its potential value should not be 
under-estimated. These two industries absorb by far the 
greater part of the annual tonnage of full-finished sheets, and 
this paper gives some account of the methods adopted by 
sheet makers to meet specifications that become increasingly 
difficult year after year. 

The trend of automobile design, in so far as it affects sheet 
manufacturers, has been such as to make possible a decrease 
in the cost of fabrication coupled with a more pleasing appear- 
ance. Sharp corners in the coachwork have been almost entirely 
eliminated, and this has been facilitated by the capacity of the 
present-day sheet to take a deep draw in a high-speed press 
without fracture and without roughening of the surface. Par- 
ticularly in the case of the cheaper, mass-produced cars, a 
thinner paint coat is applied than formerly, and surface defects 
which had hitherto passed unnoticed thus become incapable 
of disguise. 

These two factors, and others, have resulted in body-makers 
demanding a@ sheet, for the more difficult stampings, having 
the following characteristics :— 

(1) A high surface finish free from blemishes of any 
description. 

(2) A fine, uniform, equi-axed grain structure. 

(3) Truth to gauge and size. 

(4) Capacity to take the draw for which it is intended. 

Very often, too, the chemical analysis, hardness, and ductility 
are specified within certain limits. 

\t first sheet makers were able to supply a satisfactory 
sheet by making slight modifications in their practice and taking 
greater care to prevent surface blemishes. The advent of loose 
rolling, pickling of ‘‘ breakdowns,” and double box-annealing 
are mentioned in this connection (Part 1). 

This state of affairs was not long to continue, however, as 
considerable revamping of methods and equipment was dictated 
by the demand for sheets of small, uniform grain structure, 
sheets in widths never previously rolled, and, in America, by 
wide-strip mill competition. The latter produced sheets 
having the requisite grain condition, and made large inroads 
into the sheet mills’ tonnage until the normaliser enabled them 
to meet this challenge effectively. In order to roll sheets in 
the greater widths required by body-makers, the three-high 
sheet mill was adopted, as the two-high jump mill did not per- 
form the work satisfactorily in extreme widths. Finally, 
mechanisation of the hot-rolling department (Part IT) and the 
use of four-liigh cold mills (Part II1), were resorted to so as to 
bring about a reduction in the cost of manufacture and an 
increase in the quality of the product, thus meeting the com- 
petition of strip mills (Part IV), which were producing full- 
finished sheets in widths that were being increased almost 
yearly and at a cost far below the market price. 

Sheet rolling by regular sheet mill methods has been described 
in some detail, notably by Lawrence and Bryden, so the author 
has confined himself to brief descriptions of the improvements 
to the basic processes that have been introduced to meet the 
special conditions imposed by the manufacture of full-finished 
sheets. The industry in America may be described as being 
in a state of flux at the moment, and methods of production are 
somewhat hybrid in character, but the trend seems to be towards 
the rolling of sheets in strip form, with the four-high cold mill 
constituting a stepping stone, and a compromise, between 
the old and new methods. Although the Steckel hot mill is 
as yet an untried proposition on a production basis, it seems 
possible that more will be heard of this development, and, for 
that reason, considerable space is devoted to it. 

There is no doubt whatever regarding the desirability of 
heavy cold rolling, but a sheet maker is faced with a number 
of problems should he decide to enter this field. First, should 
the steel be cold rolled in sheet or strip form? If the former, 
the problem is a simple one, involving the purchase of one or 
more four-high mills. If the latter, the problem is not quite 
so simple, as the choice of equipment is so much wider. The 
alternatives are, first, a tandem mill; secondly, a single-stand 
reversing four-high mill; and thirdly, a Steckel mill. It is 
the author’s opinion that the future will see the installation 
of fewer tandem mills, and that the trend will be towards single- 
stand mills of either the reversing four-high or the Steckel type. 

Since the coming of the wide-strip mill, numerous prophecies 
have been made that the regular sheet mill would be completely 
obsolete in America by 1935. This would appear to be some- 
what too sweeping a view, but it does seem fairly certain that 
no more regular sheet mills will be installed in that country— 
manufacturers will either mechanise existing mills, or adopt 
the strip method. There are manufacturers who take the 
product of the wide-strip mill and reduce it still further in two- 
high or three-high sheet mills, but this may be due to a number 
of things. They may be forced to this procedure, first, because 
their strip mill is not designed to roll the wider sheets ; secondly, 
because the orders are so small and the specification such as to 
render strip rolling unprofitable ; thirdly, because of a desire 
to utilise existing equipment. Sheets are still being made in 
America on old-time two-high hot and cold mills, but the pro- 
portion is becoming smaller every year, as the conservatives 
are adopting four-high cold mills for use in conjunction with 
existing two-high or three-high sheet mills. 


DIscussion. 


Mr. A. Allison said that although the use of full- 
finished sheets was confined almost entirely to the 
motor car industry, they would probably be used for 
other manufactures in the future; among them he 
instanced the furniture trade. He confirmed the 
author’s statement that for some smaller pressings 
& normalised strip was distinctly necessary, but said 
the great difficulty was the problem of output ; 





enormous furnaces were built for enormous outputs, 
but few furnace builders seemed to supply «nits of 
moderate capacity suitable for a large number of 
specifications. Discussing the box annealing and 
deoxidising process, he said the problem of coloured 
edges had been investigated by Dr. Heathcoat at 
the Rotherham College of Technolegy, and there was 
evidence that discoloration was due to the gas con- 
taining uncracked ethylene ; the irregularity referred 
to by Mr. Mort, where the sheets in different boxes 
in the same heat were discoloured and others were 
not, was probably due to variable cracking of the 
gas, the ethylene having cracked in some cases but 
not in others. The description of the various methods 
of producing wide strips either on Steckel hot mills 
or tandem mills revealed the complexity of the pro- 
blem, and Mr. Allison suggested that there was a point 
where mechanisation fell out and craftsmanship and 
aptitude came in. That was suggested by the state- 
ment in the paper that cluster mills were losing favour 
and four-high mills were being preferred. The good 
qualities of American presswork steel appeared to be 
due to the large and powerful hot mills which reduced 
the steel rapidly and at a good finishing heat to a thin 
gauge. But these mills demanded a large output, so 
that the problem of adapting mills to strips and sheets 
production was exceedingly complex. 

Mr. Edward Lysaght suggested that the wide strip 
mill and the wide strip product would not be com- 
mercially practicable in this country for a very long 
time, and that development would have to be looked 
for in another direction. He saw no evidence to 
justify the author’s conclusion that heavy cold rolling 
was desirable except for securing extraordinarily fine- 
grain structure in deep-drawn sheets. Assuming 
that a very fine-grained structure was not required 
and that a hot-rolled product was satisfactory, the 
hot. mill mechanised method would not be any more 
expensive than a combination of hot and cold rolling. 
Both methods might be found adaptable in different 
regions, according to the products demanded ; 
skilful manipulation and experience might in some 
districts lead to the adoption of one method, whereas 
in other districts it might be better to have more 
mechanised methods. We in this country need not 
contemplate necessarily a very drastic alteration of 
the principle of rolling, but we should probably have 
to consider mechanisation to some extent, depending 
on the conditions and products required. 

Mr. G. C. Richer suggested that the author’s valu- 
able paper might be rendered more valuable if he 
would give details of how the American comparative 
costs of £8 10s. per ton for strip mills and £12 10s. for 
regular sheet mills were arrived at. If those figures 
were correct one would have expected that the 
American sheet mills in general would not have had 
to reveal the rather deplorable financial results which 
they had revealed during the last two or three years. 
The figures probably referred to net tons (2000 Ib.) 
and not gross tons (2240 Ib.). (The author agreed.) 

Mr. J. B. Brooke (Scunthorpe) thought more stress 
should be laid on the metallurgical advantages of 
hot strip followed by cold rolling, in preference to 
cheapness of production. 

Monsieur P. Damiron (Paris) said that the cold 
rolling of steel offered, from a metallurgical point of 
view, a definite advantage for the manufacture of 
high-grade products, as it resulted in better refine- 
ment of the grain structure after the heat treatment 
which followed the cold rolling. Comparing the 
different types of cold mills for the rolling of wide 
strip, from the point of view of the percentage of 
primes produced, and in particular the rejections of 
off-gauge material, he said the worst results in the 
latter respect were obtained with the tandem mills ; 
an even gauge could be obtained only when the strip 
was engaged from the pulling-back reel up to the 
front pulling coiler. In one of the leading American 
mills, using three-stand tandem mills reducing the 
material from 2-3 mm. to 1 mm. (0: lin. to 20-gauge), 
only 78 per cent. of primes were obtained; the 
remaining 22 per cent. showed variations in thick- 
ness averaging 7 per cent., which was too great. It 
had been necessary to install a separate single-stand 
in connection with the tandem mill ; after this second 
rolling the amount of off-gauge material was reduced 
to 10 per cent., but at considerably increased cost. 
With regard to the Steckel cold mill, he said the 
amount of hot-rolled strip which could not be delivered 
after cold rolling to the required gauge was only 
about 4 per cent., which represented the two end 
pieces used to fix the strip in the reels. The advan- 
tages of the mill from the point of view of cost were 
(a) that the percentage of waste was less than with 
other types of cold mills—about 4 per cent.; (b) this 
waste part of the hot-rolled coil was not cold rolled, 
so that the energy for cold rolling and the roll cost 
was saved on the waste part; (c) that the waste 
parts (which were always of the same length for a 
given mill and generally of the same thickness) were 
easy to sell; (d) that the Steckel mill was operated 
with a new patented automatic gauger, limiting the 
tolerance to 24 per cent. from one end to the other of 
the cold-rolled coil. 

Principal C. A. Edwards, F.R.S. (University 
College, Swansea) said that the sheet and tin-plate 
trade in this country was facing the possibility and, 
indeed, the urgency of modifying its methods; he 
would not anticipate the results of the work being 
done in South Wales beyond saying that the advan- 





tages of heavily cold-working sheets were fairly 
numerous and not unimportant from a practical point 
of view. There seemed to be a limit, however, to 
which cold working was advantageous, and that was 
approximately 100 per cent. extension. But with 
that degree of cold working it was possible to dis- 
pense entirely with black annealing and to supplant 
it with a final white annealing at a low temperature, 
which could easily be controlled, and obtain stamping 
quality sheets which were equal to so-called 
normalised sheets. A further possible method, 
without the necessity of scrapping the plant now so 
extensively used for the production of sheets and tin- 
plates in this country, was probably to do all the hot 
rolling now done, short of approximately 10 to 15 per 
cent. of the finished length ; supplementing that by 
cold rolling, 10 to 15 per cent. by one pass in a four- 
high mill, and finish with low-temperature annealing at 
650 deg. Cent. Thé condition thus obtained was equal 
to that of a normalised sheet. 

Mr. J. C. Arrowsmith said that from the point of 
view of the motor car body manufacturer the problem 
of producing the required. standard of surface hac 
been solved by quite a number of sheet manufacturers 

-at least so far as sheets up to 48in. wide were con- 
cerned. The difficulties had been greater, however, 
in producing sheets in which the necessary surface 
requirements were combined with the desired drawing 
properties. There remained much to be done to 
ensure greater uniformity of drawing properties, and 
it seemed as though the most profitable field for 
research would be the improvement of the open- 
hearth product. The continuous normalising furnace 
had been responsible for a great advance in the 
uniformity of the heat treatment of the sheets, but 
unless the sheet manufacturer was supplied with a 
reasonably uniform quality of sheet bar his efforts 
towards the elimination of variation could only meet 
with a moderate measure of success. At the same 
time, a more careful study of such factors as the 
normalising cycle, cold rolling reductions, and low- 
temperature annealing conditions might reveal 
possible sources of variation in the product. 

Mr. Mort, replying to Mr. Allison’s reference to 
the need for’craftsmanship, said that on the mills 
that were being mechanised at Messrs. Lysaght’s 
works the only man they had really dispensed with 
on. the mill crew was the catcher, and his job was not 
very highly skilled. In connection with rolling, the 
roller must still have a very high degree of craftsman- 
ship. As to the suggestion that drastic cold work 
rendered normalising unnecessary, he said the heavy 
cold rolling of sheet lengths was a very different 
proposition from cold rolling strip. The grain structure 
in the sheets was so very different from that in the 
strip that the two methods were not comparable. 
He agreed that temperature control of the rolls was 
one of the most important factors in hot rolling if 
gauge uniformity were to be secured. He agreed 
with Mr. Edward Lysaght as to the difference between 
conditions here and in America, and said it was 
improbable that we should ever see a wide strip mill 
here. 

Amongst the other papers presented was one on 
““The Thermal Conductivity of Tool Steel,” by D. 
Hattori, which is summarised by the author as 
follows :— 

CONDUCTIVITY OF TOOL STEELS. 

(1) With a rise of temperature, the thermal conductivity 
of carbon tool steels had a tendency to decrease, and that of 
special tool steels hardly changed, whereas the conductivity 
of high-speed steels increased. 

(2) The thermal conductivity varies with the structures of 
steels, as follows :—- 

A aust. A a-mart. A B-mart. A pearl. 

(3) In quénched carbon steels the thermal conductivity 
increases with the tempering tengperature, increasing more 
rapidly at about 250 deg., and it becomes nearly the same at 
400 deg. as in annealed steels. 

(4) The higher the quenching temperature of carbon tool 
steels, the lower is the thermal conductivity. 

(5) In special tool steels the effect of tempering on the 
thermal conductivity is similar to that in carbon steels. 

(6) The conductivity of high-speed steels decreases greatly 
by quenching, and on tempering it increases a little at 300 deg., 
greatly at 550 deg., and still more at 700 deg. to 800 deg. 

(7) The greater durability, for heavy cutting, of high-speed 
steel tools, which are quenched and tempered at 550 deg. 
to 600 deg., will owe very much to their better thermal 


conductivity. 
DISCUSSION. 

Sir Robert Hadfield said he was engaged also in 
making what he believed was the highest speed tool 
steel made in the world, namely, steel for armour- 
piercing projectiles. The armour-piercing projectile 
with hardened point was really a tool—not a turning 
tool, but a punching tool—and one of the big !5in. 
shells would go through @ 12in. plate in less than the 
tenth part of a second. Shells which went through 
that very severe test showed no signs of heating at all. 
If the shell acted properly there was very little 
friction; that, of course, was partly brought about by 
the protecting action of the cap. It would be 
interesting if the author could apply his methods to 
tungsten carbide. 

Mr. A. E. Winterbottom asked whether the 
suggestion that thermal conductivity was so impor- 
tant in a tool was the author’s, or where it came from. 
He was rather surprised to see such large variations 
in conductivity. 

Mr. Hattori, in reply, said he had tried to deter- 
mine the thermal conductivity of tungsten carbide, 
but could not obtain a very accurate result. 
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Accelerated Tests of 


Paints for Steelwork. 


By W. P. DIGBY AND J. W. PATTERSON. 
No. IT. 


(Concluded from page 587, June 8th.) 


ACCELERATED TESTS (continued). 

| OW, then, can tests be accelerated and at the same 
time be less fallible as indices? The authors 
believe that the answer may be found in the applica- 
tion to paint testing of all the logical developments 
which will follow upon the proof and acceptance of the 
following hypotheses, even though at first sight they 


appear to be rudimentary and obvious to the degree of 


being Kindergartenlich. 


(1) Essentially all paints and varnishes behave 
as membranes which are initially relatively im- 
permeable. 

(2) There is with the lapse of time a transition to 
the slightly permeable stage. 

(3) When once the slightly permeable condition 
has been reached, there is a progressive deteriora- 
tion as the permeability increases. 

(4) In the transition from the relatively imper- 
meable to the permeable stage, the paint film acts 
in &@ manner similar to that of natural membranes 
of varying thickness placed between two dissimilar 
fluids. That is to say, the paint films vary in regard 
to their resistivity to osmotic action to a degree 
which increases with the lapse of time. 

(5) Pursuing further the analogies of the osmotic 
hypothesis into those of electrosmosis, just as the 
addition of an electrical stress increases the osmotic 
pressure between two dissimilar fluids, so the 
addition of an electrical stress increases the rate 
of transition of a paint film to the slightly permeable 
stage. 

(6) When a paint film has reached a definitely per- 
meable condition, its protective value is impaired, 
and in the case of iron or steel corrosion will 
start and continue at a rate depending upon local 
conditions, which latter may vary very widely 
between one place and another, and, at the same 
place, between one season and another. 

(7) Apparently all the measurable phenomena 
accompanying osmosis will be found to accompany 
the behaviour of a paint film when studied as a 
membrane. 

(8) The probable useful life of a paint under 
defined conditions should be capable of being 
predicted by measurements of its osmotic change 
of resistivity in relatively short periods. 

The earliest experiences of one of the authors was 
confined to coating a steel plate with the paint to 
be tested, using that plate as an element in a galvanic 
cell, in a case as far back as 1913, when he had the 
problem of selecting one from a number of protective 
paints—each proclaimed by its makers as the best 
available—for the external coating of two hydro- 
electric pipe lines in the neighbourhood of some 
copper smelting furnaces. The sulphur content 
of the air was high—for miles to leeward of the 
smelters vegetation was blasted by the fumes. 

The argument underlying the selection of the 
paint was that paint was a perishable membrane, 
liable to deterioration in an acid-laden atmosphere. 
Electrodes of thin boiler plate having an area of 
8 square feet were suitably coated with paints, British 
and German having the best reputations, and formed 
one element of the test cell; the other element was 
a pair of graphite plates. The plates were assembled 
in large glass rectangular cells, and kept a definite 
distance apart. Into each cell a different electrolyte 
was poured—that is to say, we had a crude form of 
a voltaic cell, of high internal resistance. Initial 
E.M.F. readings gave a zero value in each case. Then 
followed the daily routine of short circuiting through 
a negligible resistance for twenty-four hours, open 
circuiting for fifteen minutes, and then taking the 
E.M.F. readings. Some paints showed signs of failure 
—a reading of 10 millivolts—after twenty-four 
hours. At the end of seventy-two hours, the E.M.F. 
reached 40 millivolts, and signs of rust appeared. 
Good paints stood up for seven or eight days before 
the first signs of failure appeared; the best stood 
eleven and twelve days. None survived for fourteen 
days. Various electrolytes, acid and alkaline, were 
used as well as London tap water. Preference was 
given to the paint standing best in dilute sulphuric 
acid. The results of the selection were extremely 
gratifying. 

Since that date, the authors have both found this 
to be a reliable drastic routine test of short duration 
for the selection of paints for the internal or external 
coating of pipe lines, or for steel structures, such as 
cranes or chimneys, in large industrial areas, and 
have not once been misled by its indications in their 
selection of a paint. 


GALVANIC COUPLE TESTS. 

We have now to give some characteristic curves 
of the behaviour of paints under such galvanic couple 
tests. For any one paint of uniform composition, 
uniform, too, as regards consistency and application, 


will depend primarily upon the fluid in which the 
couple is immersed. Some classes of paint behave 
well in acid solutions, failing in alkaline, others 
vice versd. There are also other paints whose behaviour 
in fluids, supposedly innocuous, such as very soft 
water, leaves much to be desired. 

Vital features of the test are the nature of the 
electrolyte, standardised areas, standardised length 
of path through the electrolyte, and the short circuit- 
ing of the plates. 

The first graph for citation, (A) Fig. 1, compares 
the behaviour when the plates are immersed under 
short-circuit conditions in sulphuric acid solutions of 
one-twentieth and one-tenth normal value with the 
electrodes short circuited ; and again, between open 
circuit and short-circuit conditions in each of the 
solutions. If we take a reading of 5 millivolts as 
indicating the approach to failure point on the open- 
cireuit test, 150 hours elapsed before there was any 
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went over 400 hours without reaching 2-0 milli 
volts. Two of the samples were removed at 400 
hours to investigate a crinkling effect common to all. 
At the end of 600 hours the remaining two samples 
were removed, dried, and suspended. They: were 
re-immersed after about 200 hours when signs of 
failure were at once apparent. The red paint was 
even better. One sample went 900 hours without 
giving any readings, and all went to 420 hours 
without giving any readings, and all went to 420 
hours without giving a 2-0 millivolt reading. 

In (E) we have records of a test by this method 
taken in Germany on a new paint; three different 
solutions, i.¢., the local tap water, dilute sulphuric 
acid, and dilute sodium hydrate, were used. It may 
be observed at the outset that the paint being of a 
high class, the acid and alkaline test solutions were 
too weak, and the electrodes too far apart to afford 
a rapid test. It will be observed that the record 
commenced at the end of ten days, when there -was 
no appreciable difference in the millivolt-meter 
readings. While we can in this case regard 5 milli- 
volts as a sign of imperishment of the paint, which 
was reached in fourteen days, none of the samples 
showed signs of rust in twenty-four days. Conditions 
of equilibrium were reached in 12$ days in the tap 
water and in the alkaline solution, and in seventeen 
days in the sulphuric acid. If the respective active 
constituents had been stronger, and the resistance 
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indication in the deci-normal solution, while in the 
one-twentieth solution there was no indication at 
260 hours. On the other hand, on the short-circuit 
test, the approach to failure point in a deci-normal 
solution would be reached in 10 hours, and in 150 
hours in the one-twentieth normal solution. 
The deductions from this test were : 

(i) That the deci-normal solutions were too 
rapid for the purpose of short-circuit test ; and 

(ii) That short circuiting was necessary to give 
an effective test of shorter duration. 
In (B) Fig. 1 we have records of four parallel tests of 
a black paint in sulphuric acid (one-twentieth normal 
solutions) in separate cells. Both the short circuit 
curves C and D agree closely with, and curves A and 
B are better than, curve D in (A) Fig. 1 up to 100 
hours, this improvement being, perhaps, due to an 
irregularity in the paint or its application. 
In diagrams (C) and (D) Fig. 1 we have 
records of paints of much better quality, again 
of four parallel tests in one-twentieth normal 
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solutions. All four samples of the grey paint 
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of the internal path had been less, the E.M.F. curves 
would have risert to higher values. The fall in the 
tap-water curve is probably due to the exhaustion 
of its active constituents and increase in internal 
resistance. 

Two photographs reproduced in Fig. 2 show the 
nature of the results obtained by this method of 
testing. 

The controllable variable factors in this test are :— 


(a) The nature and density of the electrolyte, 
whether markedly acid or alkaline, or nominally 
neutral. With some paints there is a marked 
difference between hard and soft water. 

(b) The immersed area and the mean distance 
between the plates. 

(c) The thickness of the paint. used and its 
uniformity of application. 

(d) The E.M.F. between the electrodes—the 
tendency will be greater between zinc and graphite 
than between iron and graphite. 

(e) The effect of temperature. 

(f) The exhaustion of the electrolyte. 
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Not so easily controflable is that of the polarisation 
offeet reducing the short circuit E.M.F. to an increas- 
ing degree as the paint film becomes more permeable. 

As regards the controllable factors, the electrolyte 
has to be selected with regard to the special conditions 

if use for which the paint is required. Thus, for a paint 
for a battery room or fume cupboard, or certain 
chemical work, dense acid electrolytes are necessary. 
for the paint for the hull or deck of a ship, sea water 
and brackish waters should be used. For general 
utility purposes three parallel tests, 7.e., drinking 
water, one one-hundredth normal sulphuric acid, and 
one one-hundredth normal sodium hydrate suffice. 

In the new standard size, the time of failure is 
hastened and the rise of the E.M.F. to the point 
indicating failure is much higher. 

Painting introduces the human element. It is 
not always easy to obtain identical results when 
two different people apply the same paint with a brush 
to the same type of surface. Therefore, it is advisable 
to dip the test plate rather than paint it. Even less 
divergence is to be noted when the paint is sprayed 
on the surface, if the air supply is properly trapped. 

It will, we suppose, become conventional to use 
iron as the electro-positive element for these tests. 
Rust is unmistakable. Moreover, before rusting is 
apparent, iron in the ferrous form can be detected 
in the electrolyte. 

Temperature effects have not yet been studied 
by the authors. The exhaustion of the electrolyte 
is & matter for chemical analysis—it will be of chief 
importance for weak solutions. For everyday strict 


although the rate is from three to four times as great. 

It is not always practicable to provide for aeration 
and agitation of the fluid, although the resultant 
enhanced rate of loss renders this desirable. If, 
however, we are to standardise corrosion tests of an 
accelerated nature for marine paints, it will be well 


to use air. In most cases it will not be necessary 
to meter the air in order to check the volume used. 
Apparently there is very little difference in fresh 
water or sea water if the air is largely in excess of 
the quantity needed to give an excess of oxygen. 
So long as there is a circulation of the fluid, it does 
not appear to be of moment whether this circulation 
is gentle or violent where unprotected metals are 
concerned. 
CONCLUSION. 

Critics are entitled to point out that galvanic 
couple tests in an electrolyte of stable temperature, 
while valuable in determining the suitability of a 
paint for the internal coating of a pipe, or for the 
external coating of a pipe buried in the ground, cannot 
imitate the effect of sunlight, wind, temperature 
changes, or corrosive gases. This can be at once 
admitted. The authors have, however, to’ point 
out that if any paint which it is desired to submit 
to the whole gamut of atmospheric changes is applied 
to a series of test plates, it is of importance to know 
how the plates are standing relatively to one another. 
Assume a country with a rainless season and very 
little dew—-some paints may have become completely 





permeable in a very short period, others in a slightly 
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comparisons, it will suffice that in the standard cell 
there is always a definite ratio between the area of 
the paint film and the volume of the electrolyte. 
A rapid breakdown means a rapid exhaustion of 
electrolyte. Given a rapid breakdown and an active 
medium in marked excess, severe pitting will follow 
at the points of failure, and the test plate be no 
longer available for use on another test even after 
the old paint has been @eaned off. 

The authors have found that, where compressed 
air is available and a small amount is allowed to 
bubble through the electrolyte, the resultant circula- 
tion reduces the polarisation effect. Where no 
protective film is used, or where a protective film has 
disappeared, the fact of aeration is almost as signifi- 
cant at low temperatures as at the high temperatures 
in steam boilers using de-aerated feed water. 

One of the authors has found the following differ- 
ences in the case of sea water :— 

Loss of weight during tests. 
Material tested. A. B. 
Grs. Grs. 


1. Castiron .. .. .. 0-0023 0:00073 
2. Castiron .... .. 0-0023 0-00070 
3. Stainless steel .. .. 0:0007 0-00025 
4. Manganese bronze .. 0-0004 0-00007 
5. Alloy castiron .. .. 0-0013 0: 00047 
6. Alloy castiron .. .. 0:0012 . 0-00045 
7. Alloy castiron(T) .. 0-0006 .. 0-00038 


\=Loss per day per square inch of surface during a twelve 
weeks test in aerated sea water. 

B= Loss per day per square inch of surface during a test of 
103 weeks, during the first twelve weeks of which the sea water 
was aerated and the remainder stagnant. 

During the first twelve weeks the specimens were 
cleaned and weighed each week, and the result is 
given under A. 

The order in which it is possible to group different 
metals in stagnant sea water is maintained when 
the sea water is agitated by a stream of air bubbles, 
keeping the sea water in continuous circulation, 





longer, yet failure as evidenced by rust will not be 
apparent until the rains set in, when it will appear on 
both. Suppose, however, that the test plates had 
at definite intervals been taken to the laboratory, 
fitted into the galvanic couple cell, immersed in 
either the local tap water, or other suitable fluid, 
and the electrodes short-circuited through the milli- 
volt-meter for thirty minutes. A nil reading at the 
end of that time would indicate that the atmospheric 
changes had not impaired the initial impermeability, 
and, equally, readable deflections would show that the 
permeability point had either been reached or sur- 
passed—that is to say, the short period galvanic 
couple test can be used to record the deterioration 
which has taken place at the end of definite periods 
of exposure to atmospheric action. 

Simple immersion tests are not to be neglected, 
although their use is more esthetic than utilitarian. 
Paints initially indistinguishable differ to a very 
marked degree, owing to a bleaching and loss of 
initial glossiness when immersed in water alone. 
In other paints, the loss is still more marked by the 
addition of an alkali or acid to the water. This 
bleaching and loss of glossiness is, in some cases, 
independent of light. 








AppLigD MECHANICS.—At the Fourth International Congress 
for Applied Mechanics, to be held in Cambridge on July 3rd to 
9th, the general lectures will be delivered by :—Dr. V. Bush, 
“Recent Progress in Analysing Machines”; Professor A. 
Caquot, “‘ Définition du Domaine Elastique dans les Corps 
Isotropes—Courbes Intrinséques de Résistance Elastique 
Apparante, et de Résistance Elastique vraie (Endurance) ” ; 
Professor J. P. Den Hartog, ‘‘ The Vibration Problem in Engi- 
neering’? ; Professor Dr.-Ing. Th. v. Kaérmén, ‘‘ Turbulence ”’ ; 
Professor Dr.-Ing. Ernst Schmidt, ‘‘ Warmeiibergang (Heat 
Transmission)”; Professor G. I. Taylor, “The Strength of 
Crystals of Pure Metals and of Rock Salt’ ; Professor Dr.-Ing. 
Herbert Wagner, “Uber das Gleiten von Kérpern auf der 
Wasseroberflache.”” The programme includes 130 sectional 
papers besides the lectures enumerated above. 


Newcomen Society. 

DrersysHire, the varied character of the industries of 
which is not sufficiently appreciated, was the venue of the 
summer meeting of the Newcomen Society for the Study 
of the History of Engineering and Technology, Wednesday, 
June 6th to 9th; the headquarters, naturally, were at Derby. 

The proceedings opened on Wednesday evening with a 
civic reception by the Mayor, Alderman H. Slaney, J.P., 
at the Museum and Art Gallery, the Wardwick, where 
Mr. F. Williamson, the Curator, had prepared an exhibit 
of objects and documents bearing on the visit ; a loco- 
motive drawing of 1813, emanating from Butterley Iron- 
works, aroused much conjecture. Among the permanent 
exhibits, the valuable china was admired. 

Thursday’s visit began at the Old Crown Derby China 
Works, King-street, where Mr. H. W. Shaw took the party 
round. The reverence paid to the past was visible in the 
technique which has undergone very little change since 
china manufacture was established in Derby about 1750) 
by John Duesbury, and in the careful preservation of his 
pattern book, one of his potter’s wheels and his dead centre 
wooden lathe. A visit to the Railway Museum of the 
London, Midland and Scottish Railway in the locomotiv« 
department took place, by kind permission of Captain 
G. 8. Bellamy, works superintendent, by whose staff a 
charming programme souvenir of the occasion presented 
to each one of the party had been prepared. The more 
interesting objects seen comprised a compound lever 
weighbridge, track, and rails from the Ashby and Ticknal] 
tramway, made by Benjamin Outram, of Butterley, 1799 ; 
Queen Adelaide’s saloon coach of 1842, the oldest vehicle 
owned by the railway company ; and the steam chest of 
the ‘‘ Novelty ” locomotive of Rainhill fame, 1829. In 
the afternoon the limestone quarries at Crich, established 
in 1846 by George Stephenson and now belonging to the 
Clay Cross Company, were visited by kind invitation of 
General G. M. Jackson; a small winding engine of the 
above date with a hand-operated slide valve excited the 
liveliest interest, carrying one back in thought, as it did, 
to the days of Savery. The lime kilns were seen and two 
blasts in the quarries were “‘staged”’ by Mr. George 
Nodder, who conducted the party, for its edification. On 
the return journey the hosiery works of Messrs. George 
Brettle and Co., of Belper, were visited in order to see a 
Derby rib stocking frame that Mr. W. M. Bowness had 
arranged to be shown in operation by an old stocking 
frame knitter. The contrast of this with the very recent 
knitting frames, some of which were made on the premises, 
was sufficiently striking. Not to deny the beam engine 
‘“‘ fans,” their legitimate prey, the visit following was to 
the Little Eaton pumping station of the Derby Corpora- 
tion. Mr. T. B. Farrington, the water engineer, was 
unable to meet the party, but he had arranged for both 
sets of engines to be working, a quite unprecedented 
privilege. The Cornish engines, by R. and W. Hawthorn, 
Newcastle-on-Tyne, 1849-50, have 48in. cylinders, 8ft. 
stroke, equal beams, ten strokes per minute, pumping 
against a head of 170ft.; they were stopped and started 
to the great satisfaction of the “fans.”” Two Cornish 
boilers supplying steam are of the almost incredible age 
of eighty-five years, but the fact could readily be believed, 
as the boiler fronts are made in four plates. The rotative 
engines by Kitson and Co., Leeds, 1873-7, have cylinders 
36in. diameter by 7ft. stroke, 16} strokes per minute, 
pumping against 280ft. head. The state of the spotlessly 
kept engine-house after the visit must have been a heart- 
break to the staff. 

After the annual dinner, the same evening, two papers 
were presented and discussed: ‘“‘ Historical Notes on 
Some Derbyshire Industries,” by Rhys Jenkins, Past- 
President ; and “‘ Sidelights on the High Peak Railway,” 
by D. P. Carr, Member, to everyone’s satisfaction. 

On Friday, June 8th, the first visit was to the Birchover 
millstone quarries, where the party was met by Mr. 
Horace Akeroyd, of James Akeroyd and Sons, Ltd., the 
proprietors, who showed the method of sawing. moulding, 
drilling, and trepanning this hard stone ; it is here that 
massive grindstones for making paper pulp, 5ft. wide and 
5ft. 7in. diameter, with a 20in. diameter through hole, are 
produced. 

The next visit was to the works of the D.P. (Dujardin- 
Planté) Battery Company, by permission of Mr. John 
Waddell, the managing director, at Bakewell, on the site 
of Richard Arkwright’s cotton mill, where are two 
magnificent water wheels, which may be considered the 
“high spot”? of the whole meeting. One wheel, by 
Hughes and Wren, 1827, is 25ft. diameter by 18ft. wide. 
and the other, by Kirkland, 1852, is 18ft. diameter by 
7ft. wide, together giving 125 H.P. The giant’s unhurried 
gait of 4 r.p.m. for 107 years, amid these sylvan 
surroundings, ‘mpresses the imagination. 

Aiter luncheon the Mill Close lead mine at Darley Dale. 
Matlock, was visited, through the good offices of Mr. 
Leslie B. Williams ; this is one of the few, if not the onl, 
lead mine, still producing in this country. The surface 
arrangements for treating the ore by binning, crushing, 
hand picking, screening, jigging, and shaking tabies, were 
seen. The complementary visit was to the Smelt Mills of 
the same firm, situated at Lea Bridge, where the roasting 
and smelting of the galena in Scotch and Nuneham lead 
hearths with recovery of the fume by condensation and 
the production of pig lead, was closely followed. 

On the way back to Derby a glimpse was afforded of 
Arkwright’s mill, 1771, at Cromford, and his home at 
Willersley Castle. By kind permission of the district 
engineer of the London, Midland and Scottish Railway, the 
party was enabled to see the pumping engine of Watt 
type, dated 1849, at the Cromford Canal, and to set foot 
on the Cromford rope incline, still in use, connecting with 
the high-level section of the High Peak Railway, part of 
which is also in use. 

The visit on Saturday morning was to the glass works of 
Thos. Webb and Corbett, Ltd., of Stourbridge, by kind 
permission of the firm. Here the manufacture of cut and 
engraved table ware was seen. 

The success, for such it was, of the meeting was largely 
owing to the admirable arrangements made by Principal 
W. A. Richardson, D.Sc., and his able lieutenant, Mr. 8. R. 
Hall, B.Comm., of the Technical College. The weather 
proved propitious, although not clear enough to allow 
proper appreciation of the glorious scenery through which 





the party passed in its various excursions. 
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The Repair of Scored Cylinders. 


For a variety of reasons, scored cylinders and liners are 
unfortunately not uncommon, one of the most frequent 
being carelessness in omitting to fix the gudgeon pin by 
one of the various methods favoured. 


rotor, special arrangements had to be made by the London, 
Midland and Scottish Railway for its 220-mile journey 
from Stafford to Castle Douglas. The journey could only 
be made on Sundays with the opposite line blocked, 
and on the first Sunday, May 27th, the load, carried on 
a twenty-four-wheel, 120-ton wagon, reached Carnforth, 
where it remained until Sunday, June 3rd, ready for the 
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CYLINDER BLOCK WITH ONE BORE SCORED 


Until quite recently the only remedy for this trouble 
was to regrind the cylinders, and in the event of a very deep 
score it was necessary to enlarge the cylinder diameter 
considerably, thus making the walls thin and rendering 
them liable to crack or even collapse. 

Such disadvantages and consequent expense are overcome 
by the new Barimar metallurgical (patented) process, 
which has been recently developed for this purpose. By 
means of this new method, scores in all kinds of cylinder 
bores can be repaired successfully without enlarging the 
bore. The scores are filled with an alloy which has the 
same coefficient of expansion as the cylinder material, 
and with which it can be united without having recourse 
to welding. 

The system has, we are informed, nothing in common 
with a plating process, but the resultant repair is so satis- 
factory that not only is it being used for petrol and Diesel 
engines, but for the cylinders of hydraulic rams, which are 
subjected to unusually high pressures. The same method 
can be applied to the permanent repair of porous castings. 
The alloy used is, we understand, the subject of several 
patents, but not the least merit of the process is the 
moderate cost with which these repairs can be carried out. 
To give an example, the cost of repairing the usual parallel 
score in one cylinder is about 10s., the price varying 
with the type of cylinder and whether it has a fixed or 
detachable head fitted, or whether the engine is air or 
water cooled. It may be mentioned that in the case of 
two-cycle engines a score may actually extend across the 
ports, but although the cost is somewhat increased in a 
case of this kind, the result has been completely successful. 








Alternator Rotor for the Galloway 
Water Power Scheme. 


A LARGE 50-ton rotor of one of the 11,000-volt, 214 
r.p.m. alternators built by the English Electric Com- 
pany, for the Tongland power station of the Galloway 
Water Power Company left the makers’ Stafford works 
on Saturday afternoon, May 26th. On account of trans- 
port limitations, the poles had to be removed, and the 
diameter of the part shown in the accompanying illustra- 
tion is 13ft. 54in. Complete with the poles, the total 
weight is 64 tons. Owing to the exceptional size of the 





final stage of the trip to be undertaken. At certain points 
on the route, signal posts, gate posts, and fog signalmen’s 
huts had to be dismantled to enable the special train to 


5"8 Outlet for 
i oe Ory Clean Steam 


a 


niet for 
Dirty Wet 


Steam [— 
ace Inlet 


~ 




















SECTION X.Y. 


initial deliveries for the completé Galloway water power 
scheme, for which the English Electric Company is 
supplying plant aggregating 102,000 kW. 








A Steam Purifier. 


CONSIDERABLE damage may be done to superheaters 
by water and dirt carried over from the boiler by the 
steam. Troubles of a like kind in the prime mover may 
also frequently be traced to the presence of impurities 
in the steam. The Hopkinson-Moynan centrifugal steam 
purifier, illustrated by the accompanying line engraving, 
is designed to obviate these troubles. The separation of 
moisture and dirt from steam is effected by centrifugal 
action. On entering the purifier a gyratory motion is 
imparted to the steam by the vanes in the body of the 
purifier, with the result that water and all foreign matter 
are thrown against the surrounding walls on which are 
arranged inclined radial serrations. The water and 
sediment are caught by these serrations, and forced by 
the gyratory motion of the steam, assisted by gravity, 
down into the purifier sump. The inclination of the serra- 
tions, together with this motion, assures a positive self 
cleaning action, and, therefore, the purifier cannot become 
choked with sediment. On leaving the vanes, the steam 
continues its gyratory motion, but is deflected upwards 
into the discharge orifice by a specially designed conical 
deflector plate. This change in general direction does 
not, however, entail a sudden alteration in direction of 
flow, since the gyratory motion of the steam becomes 
a natural vortex greatly facilitating the change. 

The deflector has on its surface curved radial grooves 
which are provided to catch any further traces of water 
or dirt which might possibly remain after the purifying 
treatment encountered by the steam in its passage 
through the first portion of the purifier. The shape ot 
these grooves is such that a similar self-cleaning and eject 
ing action takes place as in the serrations of the body. 
The water is returned from the sump of the purifier back 
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CENTRIFUGAL STEAM PURIFIER 


pass, and at Windsford, Cheshire, and Clifton and Lowther 
Westmorland, the line had to be slewed to a maximum 
of 9in. The dispatch of this rotor represents one of the 








50-TON ALTERNATOR ROTOR PREPARED FOR TRANSPORT 





into the boiler by way of an overflow pipe and a bronze 
foot valve, which, in the event of the water level rising 
abnormally and covering the valve, prevents water 
from the boiler being drawn into the purifier. This valve 
is designed for easy operation, and will return the water 
back into the boiler, under all conditions, without choking. 
It is also protected by a shield from surging effects of 
the water in the boiler. For the periodic removal of the 
dirt and sludge which accumulate in the sump, a drain 
pipe is carried from the lowest portion of the purifier to 
the exterior of the boiler drum, where, by opening a 
suitable valve, the boiler pressure blows the accumulation 
out of the drain. 

In the design great care has been taken to ensure that 
pressure-drop is reduced to a minimum. As there are 
no baffles, there is an unobstructed passage through 
the purifier. It will be realised that the application of 
centrifugal action does not entail the use of moving parts, 
and there are, therefore, no troubles due to wear and tear. 
All parts are robust, and there is no possibility of anything 
becoming loosened and being carried into the steam 
range to cause damage, and ample steam space in the 
purifier eliminates the risk of choking. The purifier 
can be quickly dismantled and re-erected when inspection 
becomes necessary. The unit cannot, of course, be made 
any larger than will pass through the manhole, but to 
meet boiler demands, two or more units are mounted 
on a manifold. This type of purifier for installation inside 
the boiler has the advantage that moisture collected 
by it is retained actually inside the boiler, where it is 
returned to the boiler water without loss of heat or 
pressure. Also, it has the fuller advantage that it is in 
equilibrium and not subjected to pressure. 








Unit Heating. 


AN interesting application of unit heating was recently 
made at the works of the H. J. Heinz Company, Ltd., 
of Harlesden, N.W.10, in connection with extensions 
erected to deal with the production of soup preparations. 
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\ powerful air and vapour extracting plant operating at 
the rate of 2,160,000 cubic feet per hour was installed for 
the purpose of maintaining an atmosphere within the 
premises free from vapour and also to avoid condensation. 

The extraction plant necessitated the provision of means 
for admitting a like quantity of air in such a manner as to 
be free from cold and excessive draughts. The question 
of admitting the desired quantity of air presented a 
problem, which was met by the installation of British 























UNIVECTAIRS 








A Mono-Radial Hydraulic Pump. 


WE recently inspected a new type of patented high-speed 
hydraulic pump which is now being manufactured in 
Great Britain, and is marketed by Mr. Andrew Fraser, 
of 1, Haydon-street, Minories, London, E.1. It is known 
as the Fraser Mono-Radial pump, and was specially designed 


IN A Foop FACTORY 


l'rane Company’s ‘‘ Univectairs,” and the models utilised | to meet the requirements of rubber and plastic moulding 
ranged from No. 12 to the size No. 30. The accompanying | presses, machine tools, hydraulic presses, lifts, and oil 


Ulustration shows four No. 30 ‘ Univectairs’”’ fitted at 
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fuel services, as well as other similar uses in the chemical 
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FRASER MONO-RADIAL PUMP 


high level and arranged to operate in conjunction with 
fresh air inlet connections. The fresh air is admitted to 
the building through suitable roof ventilators, and after 





and engineering industries. A section through a typical 
two-stage design is reproduced above, while below 
we illustrate a single-stage, high-pressure pump driven 
by an electric motor through 
a Sinclair hydraulic scoop 








SINGLE-STAGE MONO-RADIAL PUMP AND MOTOR 


being heated to the desired degree by the “ Univectairs,”’ is 
discharged at a gentle speed to the desired levels. In 
order to control automatically the ingoing air temperature 
each apparatus is fitted with an automatic thermostat. 








coupling. 
The pump, illustrated above, 
comprises high and _ low- 


pressure radial pistons within 
a single-cylinder block, which 
is supported on detachable 
feet. The pistons, which 
are ground and lapped into 
their bores, are without piston 
rings or glands. They are 
operated by an _ excentric 
roller ring, the periphery of 
which is in stationary contact 
with the face of a_ball- 
socketed tappet piece let into 
the end of each piston. On 
either side of the excentric 
there is a heavy-duty roller 
bearing for the driving shaft. 
The single gland on the 
right-hand side of the pump 
is fitted for oil-retaining pur- 
poses only, and is not under 
pressure. In order to take 
up any possible side thrust 
from a belt or chain drive, 
an outboard bearing of the 
ball type which is housed in 
a three-armed spider bracket 
is provided. By removing 
this bracket and taking out 
the cover plate, the whole 
of the bearing unit can be 
quickly withdrawn for inspec- 
tion. Both the high-pressure 
and low-pressure delivery and suction valves are of a 
simple spring-loaded ball type, and are interchangeable 





one with the other. The cylinders deliver fluid into 
annular collecting passages, one for the high and the other 


for the low-pressure. These passages are arranged in a 
plane parallel to the pistons and alongside them on the 
left-hand side of the pump, while on the right-hand side 
there is an annular suction port. As shown by the illustra- 
tion, the suction and outlet ports are at the top side of 
the pump body. 

The return stroke of the piston is ensured by the 
provision of a light spring on the top of each piston. 
These springs are held in position by a screwed connection 
containing an air release screw. 

It will be seen from the drawing that the design of the 
pump readily admits of the provision of separate supplies 
of high and low-pressure fluid, or, by means of the auto- 
matic by-pass arrangement shown in the top and bottom 
centre sketches, the low-pressure fluid can be auto- 
matically by-passed when a predetermined pressure 
is reached allowing the high-pressure pistons alone to 
deliver the fluid at high pressure. A further modification 
to the pump design, which we do not illustrate, is the 
provision of a variable stroke excentric by which the 
delivery may be varied between nil and the full capacity 
of the pump. 

The automatic by-passing of the low-pressure liquid 
is accomplished as follows. The fluid from the high- 
pressure port exerts pressure on the top of a small piston 
in the by-pass fitting, which, in turn, opens the ball 
valve and thus connects the low-pressure delivery side 
of the pump with the suction side, so that no low-pressure 
fluid passes. At the same time, as indicated in the 
upper centre sketch, the high-pressure fluid, in passing 
into its delivery outlet, automatically closes the low- 
pressure delivery valve, so that the high-pressure pistons 
are alone in operation. The final high-pressure delivery 
pressure can be regulated by the high-pressure regu- 
lating and safety valve shown to the left, which can 
be set to deliver fluid at any required pressure. A further 
means of varying the low pressure is provided on the 
automatic by-pass arrangement, by means of the end 
screw, which varies the pressure exerted by the spring 
on the low-pressure ball valve and, therefore, the final 
pressure at which the low-pressure fluid is delivered. 
These various parts are completely interchangeable 
one with the other, so that one pump can be quickly 
converted to meet the various duties required. We have 
already referred to the possibility of controlling the range 
of quantity delivered by means of a variable-stroke 
excentric, and by the use of a hydraulic coupling between 
the pump and motor, the possibility is given of varying 
alike the capacity, speed, and pressure of the pump 
within wide limits. 

The pump can be economically operated at speeds up 
to and over 1000 r.p.m., according to duty. 








French Technical Maritime 
Conference. 


THE Association Technique Maritime et Aéronautique 
is the only body of its kind that exists in France for the 
encouragement of technical research in matters relating 
to shipbuilding and aeronautics, as well as to problems 
having a direct bearing upon them. Constituted in 1888, 
with the aeronautical addition to its title later on, it has 
a considerable membership comprising naval, marine, 
and aircraft engineers, architects, shipbuilders, and others 
whose occupations are associated with the scientific and 
technical progress of shipping and aviation. It has a 
foreign membership which gives an international character 
to the annual meetings. The gathering in Paris last week 
was presided over on the first day by the President of the 
Association, Monsieur Emmanuel Rousseau, who reviewed 
the progress accomplished during the past year, and 
remarked upon the uncertainty that existed concerning 
the best manner of utilising the tonnage allotted for the 
construction of cruisers within the 10,000-ton limit 
Opinion was only in agreement over the construction of 
aircraft carriers, which, nevertheless, still left the problem 
of the safe and convenient landing of aeroplanes on board 
without complete solution. Another departure during 
the year was the putting on the stocks of the ““ Dunkerque,” 
the construction of which is being carried on as actively 
as possible. The year was also marked by the increasing 
use of electrical welding for shipbuilding and by the pro- 
gress of the oil engine for marine propulsion, particularly 
in the direction of simplicity. Improvements to the steam 
generator, nevertheless, enabled the steam engine to resist 
its rival, while the tendency to group the generator and 
turbine into what was practically one unit greatly facili- 
tated the installation and economised space on board. 
The reciprocating engine had also been made more effi- 
cient by the use of superheated steam. The situation of 
the merchant marine had never been so critical as at the 
present time, and that state of things had compelled ship- 
owners to modernise their fleets in the way of accelerating 
speeds by increasing the lengths of ships and their engine 
powers. For the same reason big cargo ships were now 
built with better hull forms. Reference was also made to 
the progress accomplished in the mercantile marines of 
most countries to ensure protection against fire. 

The effect of the London Agreement upon the design of 
light cruisers was the subject of a communication by 
Monsieur Camille Rougeron, who explained how the art 
of naval construction was being constantly revised to meet 
new conditions. Concrete results were utterly at variance 
with what had been accepted as general principles in the 
past. When the London Conference limited the size of 
guns to 6in. on light cruisers, the manner in which different 
navies sought to make the most of that limitation gave 
unexpected results. So far as concerned the battleship, 
the principle that displacement was a factor of superiority 
still held good, but with the limitation of gun sizes on 
light cruisers the displacement was influenced by new 
factors dependent on the weight of the propelling machines, 
which had been reduced from 18 kilos. or 20 kilos. per 
horse-power ten years ago to 12 kilos. or 13 kilos. to-day. 
In the 5000-ton cruiser steaming at 34 knots, the horse- 
power developed per ton of displacement was 15-5, 
and at 42 knots 21. In the 10,000-ton cruiser steam- 
ing at 34 knots, the horse-power per ton was 10-6, 
and at 42 knots 17. These two types of ships were 
clearly defined, but less obvious were the reasons for 








the success of different intermediary types, such as those 
between 6000 and 7700 tons, which were both protected 
and had sufficiently high speeds, while the same result 
was difficult of attainment in the 10,000-ton cruisers of the 
Washington type. 

Monsieur Rougeron considered that the idea of fixing a 
tonnage of 7500 for 6in. gun ships because 10,000-ton cruisers 
carry 8in. guns is entirely erroneous. He holds that 
there must be a proportional relation between the dis- 
placement and the cube of the gun calibre, which means 
that 6in. guns can be mounted on cruisers of 3800 tons. 
Moreover, vessels of 1525 tons have already been armed 
with guns of 150 mm. If, therefore, light cruisers have been 
able to obtain both speed and protection, it is because 
their armament is not proportionate to their displace- 
ment. The result of this state of things is seen, first in the 
Japanese cruiser of 8500 tons, with fifteen 6in. guns in five 
triple turrets, followed by the American plans for the same 
armament on 10,000-ton cruisers, and by the British 
‘** Leander ” type more lightly armed. It is to be hoped, 
said Monsieur Rougeron, that the Japanese Navy would 
not utilise the full displacement authorised and produce a 
type of cruiser with twenty-four 6in. guns in six quadruple 
turrets. He argued that formule will not create uniformity 
of types and that when rules are laid down for classes of 
ships there will always be a tendency for each class to 
encroach on the one above it. The construction of some 
aireraft carriers employing their 27,000 tons to outclass 
cruisers might, he said, very well show the futility of 
endeavouring to secure unity in naval armaments. 

Amongst other communications, Monsieur J. Valensi 
presented results of tests he had carried out at the Institut 
de Mécanique at Marseilles with air turbulence produced 
behind propellers through which smoke was projected and 
photographed. They coincided closely with similar 
phenomena in water which was dealt with by other con- 
tributors. Monsieur J. de la Cierva explained the basic 
principle of his autogiro, which, he said, was not clearly 
understood even by many engineers. Since the first 
successful flights more than eleven years ago, 150 machines 
had been constructed and had flown 50,000 hours, and that 
fact, while indicating the practical value of a compromise 
between the aeroplane and the helicopter, appeared to 
suggest that the more general use of the autogiro prin- 
ciple may have been retarded by the progress of the aero- 
plane itself. A paper on mathematical theories and their 
“irrational generalisations *» by Monsieur H. Brillié, was 
based upon the theories relating to the lubrication of 
bearings as opposed to his own theory on the behaviour 
of an oil film under varying pressures which he has 
developed on several occasions, notably before the Insti- 
tution of Naval Architects. Existing theories, he argued, 
are liable to produce errors in calculation because they do 
not take imto account a number of factors, such as the 
coefticient of clearance, and it would be necessary to super- 
sede all existing theories by a new one which would have 
to be based upon an interminable series of laboratory 
tests. He suggested that something like 4000 such tests 
were required, and that until all possible data became 
available a formula that would give trustworthy results 
in all cases could not be established. His own tests had 
led Monsieur Brillié to conclusions which convinced him 
that ordinary formule relating to the lubrication of 
bearings were unreliable. A discussion on this subject, 
which promised to be interesting, was cut short by lack 
of time. ‘ 

Among the twenty-five communications presented many 
were of a mathematical character dealing with hull forms, 
stresses on the wings of aeroplanes, the effect of side winds 
ona ship, and the optimum conditions of speed and stability 
in a ship—the last by Monsieur L. Kahn. At the final 
sitting, Monsieur G. Bobeau, who has devoted a great deal 
of time to experiments with small oil injection engines at 
Brussels, summarised the results of his experience by 
declaring that there was nothing to prevent the successful 
production of engines of from 4 to 6 horse-power, except 
the pump and injector, for the pump failed to stand up to 
the work and the injector was liable to clog. If manu- 
facturers would specialise in these accessories, and 
guarantee reliability, the problem of the small oil injection 
engine would be solved. During the discussion it was 
remarked that such specialisation was hardly possible 
until there was an assured demand for these light engines, 
and in reply to questions Monsieur Bobeau stated that the 
engines were flexible and that he had run them up to more 
than 2000 revolutions per minute, the acceleration being 
much easier than he had anticipated. 








The Radio Research Board. 


On Tuesday, June 12th, the Radio Research Board 
issued its report covering the period January Ist, 1932, 
to September 30th, 1933. The arrangements made in 
May, 1933, to amalgamate the wireless division of the 
National Physical Laboratory and the Radio Research 
Station at Slough into a new Radio Department of the 
National Physical Laboratory, with Mr. R. A. Watson 
Watt as superintendent, are expected to prove very 
beneficial. Even at this early date notable improvements 
in effective discussion and conduct of work have been 
achieved as the direct result of this unification. As part 
of this organisation, the responsibility for the maintenance 
and development of radio frequency standards has been 
assumed by the Executive Committee of the National 
Physical Laboratory and the national standards of measure- 
ments at radio frequencies are thus brought om to the 
same footing as the other national standards. 

The report covers a period of intensive observation of 
the “‘ ionosphere,’’ and describes the development of new 
methods of “ echo-sounding,”’ by which observers on the 
ground can explore the electrical conditions of the atmo- 
sphere at heights of 60 to 150 miles. One reason for the 
intensive nature of the work was the incidence of the 
** Second International Polar Year,’’ in which scientists 
of various countries were engaged in a thirteen-month 
study of the conditions in polar regions, and a com- 
parison with those of other latitudes. As, however, the 
end of this year’s work almost coincides with the period 
covered by the report, the results are at present of a pre- 
liminary character, since their complete analysis must 








take some time. The general conclusions which appear 
to be emerging from these experiments are that ultra- 
violet light from the sun accounts for the normal ionisation 
of the two main regions of the ionosphere and for daily 
and seasonal variations in its intensity. At the same time 
there appears to be strong evidence that abnormal varia- 
tions in the ionisation of the lower regions which occur 
mainly at night and during magnetic storms can probably 
be best accounted for by the hypothesis that charged 
particles enter the atmosphere from outside and are carried 
towards the poles by the earth’s magnetic field. Another 
interesting discovery is the indication of a correlation 
coefticient as high as 0-75 between thunderstorm activity 
and the increase in ionisation in the lower layer, suggest- 
ing that thunder clouds contribute to the ionisation of the 
ionosphere, either through intense ionisation currents or 
lightning flashes. 

A matter of outstanding interest discussed in the report 
is the manner in which wireless waves are reflected back 
to the earth by the ionosphere. Recent additions to the 
knowledge of this subject lie in the proof that when a 
wireless wave reaches the ionosphere it is in general 
divided into two parts by the action of the earth’s magnetic 
field, and these two components are returned to earth with 
a rotational spin, one spinning left-handedly and the other 
right-handedly. It has been found, moreover, that the 
two do not take the same time to travel back to the earth. 

Collateral work of a more immediate practical nature 
is proceeding on the long-distance traffic routes of the 
Transatlantic telephone, the whole of this short-wave 
communication being effected by means of waves returned 
from the upper atmosphere. The angle at which they 
arrive back at the earth at the receiving station is of the 
greatest importance in the design of aerial systems for 
the most economic communication, and new methods of 
measuring this angle are described. Methods have been 
devised by which it is possible to analyse the arriving 
signals into the various rays of which it is composed, and 
to measure the angle at which each of these waves arrives 
back at the earth. 

Problems of considerable practical importance in con- 
nection with direction finding are also discussed. It has 
long been known that wireless direction finding is subject 
to considerable errors which were originally found to 
develop at night. Previous work of the Radio Research 
Board has shown that the “ night effect ’ is due to the 
condition of the waves returned from the ionosphere after 
dark, when it becomes a more active reflector. More 
recent work shows, however, that with shorter waves, 
which are meeting with increased application in con- 
nection with direction finding, &c., the effect of these 
conditions is by no means confined to night time, but 
persists throughout the day. The improvement of direction 
finding consists of the development of instruments which 
are immune from the effects of these conditions, and the 
most up-to-date developments of this kind are described. 
Other practical direction-finding improvements consist of 
methods of utilising the cathode ray oscillograph which 
has long been used extensively in connection with the 
Radio Research Board’s work. A particularly neat form 
of directional apparatus using this instrument is a small 
and compact receiver designed for the prevention of colli- 
sion at sea under fog conditions and low visibility generally. 
The apparatus works on short or widely spaced signals, 
which do not interfere with existing traffic even on the 
same wave length, but which give the navigator a clear 
indication of any nearby vessel. 

Attention was given during the period covered by the 
report to the earth and the part it plays in wireless trans- 
mission. The nature of the soil round a wireless transmitter 
is an important factor in determining the efficiency of 
the station as a source of radiation. The nature of the 
terrain between the transmitter and receiver is also a 
factor which influences the reception of broadcast and 
other signals, and the service area of a broadcasting 
station. The work in this connection described in the 
report consisted of laboratory methods of measuring the 
electrical qualities of samples of soil taken from various 
places and of calculating their practical properties. 

With the present crowded state of the ether, it is 
essential for transmitting stations to keep very close to 
their allotted wave lengths, and the report describes the 
work that is in progress towards the development of 
oscillators for that purpose. Stations working per- 
manently on one fixed wave length do not present great 
difficulties, but mobile and other stations which must 
be capable of changing to wave lengths of different values 
are much more liable to give trouble and call for special 
consideration. 








SIXTY YEARS AGO. 


Tue disastrous explosion of two boilers on March 2nd, 
1874, at the Hollin Bank Mill, Blackburn, already recalled 
in this note, formed the subject of a leading article in 
our issue of June 12th, of that year. The coroner’s jury 
had by then pronounced its verdict following reports 
submitted by Mr. L. E. Fletcher, of the Manchester 
Steam Users’ Association, and by Mr. R. B. Longridge, 
of the Manchester Boiler Insurance and Steam Power 
Company. The boilers had been inspected and were 
insured by Mr. Longridge’s company. They were just 
about a year gid, there was no evidence that they were 
short of water, or were carrying more than the normal 
pressure of 80 Ib., the plates were quite free from corrosion 
or furrowing; in short, there was a complete absence 
of the usual attendant circumstances which experience 
had taught engineers to associate with boiler explosions. 
The object of our leading article was twofold. We desired, 
in the first place, to do something to mitigate the effect 
which the explosion had had on the attitude of boiler 
owners towards inspection and insurance. We main- 
tained that the inspection and insurance of boilers by a 
company of repute was the only safe resource open to 
boiler owners if they would avoid explosions. Because 
an inspected and insured boiler had, as at Blackburn, 
exploded was not a sound reason for abandoning the 
system. It proved merely that boiler inspectors were 
but human, and were liable, like all mankind, to fall 
into error. We could not accept the Blackburn disaster 
as a valid reason for a return to the old practice of running 
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boilers without inspection and allowing them to take 
care of themselves. Having made that point—doubt. 
lessly, an important one in those days when boiler inspec- 
tion and insurance was regarded by many as an irksome, 
voluntary duty for the avoidance of which a good excuse 
would be welcome—-we turned to discuss the cause of 
the explosion. Mr. Fletcher, it will be recalled, had given 
it as his opinion that the boilers exploded because the 
return flue brickwork in which they were enclosed 
the so-called oven-setting—restricted their freedom of 
expansion, and in conjunction with a certain brittleness 
in the plates, led to the fracturing of one boiler, th: 
explosion of which almost simultaneously lifted the 
second boiler off its seat and caused it also to explode 
Mr. Longridge took a different view. He argued that the 
oven-setting led to the temperature of the plates at the 
top of the boiler being much higher than that of th: 
bottom plates, and that, as a consequence, the differentia! 
expansion of the shell exposed it to a stress sufficient to 
rend a transverse seam and initiate the explosion. W. 
accepted neither of these theories, but developed one vi 
our own based on the effect produced by the repeated 
admission of cold feed water to the boilers. The ultimat: 
effect of the contraction caused in the plates each time 
the feed water was admitted would, because of thy 
admitted brittleness of the plates, be the development 
of a crack. By an elementary piece of arithmetic, we 
sought to prove that through such a crack sufficient 
water could escape to generate steam in sufficient amount 
and at sufficient pressure to lift the boiler off its seating, 
and to allow it to fall back again with enough violence 
to produce a disastrous explosion. 








CONGRESS FOR STEEL DEVELOPMENT. 


Tut following papers will be presented at the Inte: 
national Congress for Steel Development at the Institution 
of Civil Engineers next week : 

Wednesday, 3 p.m., June 20th (Session 1).——Chairman, 
Mr. Ewart G. Culpin, F.R.1.B.A., M.T.P.1L., Vice-Chairman, 
London County Couneil. 

(a) ** International Steel Frame Building Regulations,” 
by Mr. L. G. Rucquoi, Belgium. 

(b) ** Fire Protection of Steel-framed Structures,” 
Mr. E. A. van Genderen Stort, Holland. 

Thursday, 10 a.m., June 21st (Session 
the Rt. Hon. the Earl of Dudley, M.C. 

(a) ** Housing Schemes Employing Steel Frame Con- 
struction,” by Mr. Beaudoin, France. 

(b) ** Working-class Flats at Rotterdam,” 
Elshout, Holland. 

(c) “* The Architectural Use of Sheet Metal Products,”’ 
by Mr. Francis Lorne, F.R.1.B.A., Great Britain. 

(d) “ Sheet Steel Usage in Building Construction,” 
Mr. Frank Main, U.S.A. 


Thursday, 2.30 p.m., June 21st (Session 3). 


by 


2).—Chairman, 


by Mr. 'T. 


by 


2 Chairman. 
Mr. James Henderson, President, British Iron and Steel 
Federation. 

(a) ** Designs for Palais des Expositions, Paris,” 
Mr. L. Iere, France. . 

(6) ‘Strength of Steel Columns with Concrete Cores, 
by Mr. A. Kloppel, Germany. 

(c) “‘ Long Span Bridges,” 
M. Inst. C.E., Great Britain. 

(d) ““The Architecture of Modern Industrial Steel- 
frame Building,” by Professor Ir. R. L. A. Schoemaker, 
Holland. 

Friday, 10 a.m., June 22nd (Session 4).—Chairman, Mr. 
D. Anderson, M. Inst. C.E. 

(a) ** The Frame Girder in Steel Structures,” by Dr.-Ing. 
H. Maier-Leibnitz, Germany. 

(6) “* Full-scale Tests on Steel-framed Structures,”’ by 
Professor J. F. Baker, M.A., D.Sc., Great Britain. 

(c) “* Types and Tendencies in Steel Bridge Design,” by 
Mr. T. C. Grisenthwaite, B.Sc., M. Inst. C.E., Great 
Britain. 

(d) *‘ The Application of Welding to Railway Rolling 
Stock,”’ by Mr. A. Brandt, Poland. 


by 


by Mr. Ralph Freeman, 


Friday, 2.30 p.m., June 22nd (Session 5).—Chairman, 
Mr. John Craig, C.B.E. 

(a) “‘ Steel Pit Props and Mine Arches,” by Professor 
8S. M. Dixon, M.A., M. Inst. C.E., and Major H. M. 
Hudspeth, D.S.O., M.C., M.Se., Great Britain. 








FRIENDS OF THE HAMBURG TANK. 


AN interesting international meeting took place at 
Edinburgh and Glasgow on Wednesday and Thursday, 
June 13th and 14th, in connection with the thirteenth 
annual general meeting of the Friends and Patrons of the 
Hamburg Experimental Tank, which, in collaboration 
with the Institution of Engineers and Shipbuilders in 
Scotland and the North-East Coast Institution of Engi- 
neers and Shipbuilders, was held this year partly in 
Germany and partly in Scotland. After meetings in 
Hamburg, Lubeck, and Travemiinde, German members 
and the guests, numbering over 350, embarked on the 
Hamburg-South American liner “Monte Pascoal,” a 
14,000-ton motor ship, and left for Leith, which was 
reached on Wednesday morning. Members and guests of 
the English and Scottish institutions went on board the 
ship at Leith on Wednesday afternoon, and made a short 
trip in the Firth of Forth. Civic receptions were accorded 
the visitors both in Edinburgh and Glasgow, and after 
a meeting in Glasgow on Thursday morning, at which 
two papers were read, the combined party visited the 
Clyde. The German party made a trip to the Trossachs 
on Friday, rejoining the ship that evening for Hamburg. 
The meetings were well prepared on both sides of the 
North Sea, and led to an interesting and valuable 
exchange of opinions. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Outlook in the Markets. 


The situation in the world’s iron and _ steel 
markets seems anything but stable at the moment, and 
it is not surprising that consumers are inclined to restrict 
purchases until the course of events can be more easily 
gauged. At the same time, there is a tendency for steel 
prices in all markets to advance, and buyers, therefore, 
are in an awkward position, the more so as it has rarely 
been more difficult to estimate future requirements. In 
this country the order removing the time limit on the 
import duties on iron and steel has been passed by Parlia- 
ment, and the schemes for industrial development and 
reorganisation can now be safely proceeded with. The 
recent talk of an advance in prices has apparently not 
passed unnoticed by Parliamentarians, and from more 
than one quarter hints have been given that the recon- 
struction of the industry should be directed towards 
cheapening production. It is four years since the British 
steel makers altered their official prices; but advances 
have occurred in the quotations for many descriptions 
of uncontrolled steel materials. The upward tendency 
of prices is not confined to the steel market, and recently 
the Conference Shipping lines sailing to India announced 
an increase of 5s. per ton in freights to take place in 
September. The advance, however, will become effective 
in the case of galvanised sheets on July Ist, much to the 
annoyance of the galvanised sheet makers. It has been 
pointed out to the Shipowners’ Conference that the Indian 
import duties on this material will probably be reduced, 
and that an increase of 5s. in freight, which must be 
passed on to the Indian buyer, will seriously affect trade 
with India. This is the more likely as the Indians will 
probably restrict their purchases in order to avoid having 
high-priced stocks left on their hands if and when the 
duties are lowered. The Continental steel industry also 
seems to have reached a turning point, and after a period 
of exceptionally low prices, a strong movement has 
developed to raise values to a more remunerative level. 
The fluctuations of the Exchange have been reflected 
recently in higher prices in those markets which buy in 
sterling, and this week the Continental steel makers are 
understood to have under corsideration the question of 
an increase in their gold prices. 


The Pig Iron Market. 


Active conditions have developed in this depart- 
ment, anda number of expiring contracts have been 
replaced at the higher prices now ruling. There are still 
a number of contracts which will run out towards the end 
of the month which will have to be renewed, and in several 
cases negotiations with regard to these have been opened. 
The tendency is for consumers of Cleveland iron to place 
their contracts without much haggling, as the four furnaces 
producing foundry iron in this area are barely sufficient 
to keep the market supplied. This is shown by the com- 
paratively large tonnage of Midland irons that is being 
brought into the district. At the same time the quan- 
tities of Cleveland foundry dispatched to the Scottish 
light castings industry are larger than for years past. 
[t would be a relief, therefore, to the market if the pro- 
duction were increased. Although there are a nuniber of 
consumers who have not covered their third quarter’s 
requirements, the producers already have good order 
books for this period, and have made some substantial 
sales for the last quarter. The poorness of the export 
demand does not seem to worry the makers, who are not 
inclined to seek orders at cut prices whilst the home demand 
remains so strong. Business in Midland irons has been 
steady during the past week, and consumers have begun 
to contract for supplies over the third and fourth quarters 
of the year. Stocks of Northants and Derbyshire foundry 
are not heavy; but there is quite enough to meet the 
market’s requirements. The continued improvement in 
the demand from the heavy engineering industry is one 
of the features of the position, and as some of the qualities 
largely used by this branch are not within the control 
scheme prices are inclined to advance. In Scotland the 
demand for foundry iron has declined somewhat of late, 
and it is noticeable that the iron made to compete with 
material brought from England has done nothing to 
check business in Cleveland iron. Five of the Scottish 
furnaces are engaged on the production of foundry iron, 
whilst the remaining ten are making basic and hematite. 
There is a strong demand for the latter descriptions, in 
which the Scottish makers share. The deliveries of hema- 
tite to Sheffield and the Midlands by the makers on the 
North-East and North-West Coast, which have been a 
feature of the position for some time, have increased, and 
lately South Wales has been taking larger quantities. 
Export business in hematite is not brisk, but it has shown 
signs of improving. A short time ago it was anticipated 
that an additional furnace would be lighted on the North- 
West Coast, but for the time being this project has been 
postponed. 


Scotland and the North. 


The Scottish steel works are still busy on orders 
placed earlier in the year for shipbuilding material and 
are turning out a good tonnage of steel. Few new ship- 
building contracts, however, are in sight and lately the 
orders taken by the shipyards have been for small craft, 
which do not represent anything important in the way of 
business for the steel makers. Recently the Scottish 
engineering industries have considerably improved their 
position and some good orders have been placed for 
boilers, both land and marine, as well as for general engi- 
neering work, which should be reflected in contracts for 
steel. The tube trade in Scotland, although it does not 
make a great deal of headway, has not lost ground, 
but the demand is principally for weldless tubes and the 
larger diameters are in poor request. The Scottish re- 
rollers are not busy and some of the works are finding the 








demand much smaller than in April, which was not a very 
good month for this branch. Complaints are heard of 
Continental competition in the home market, and it is 
suggested that if the application for an increase in the 
duties is successful the re-rollers will materially benefit. 
The sheet works are fairly well off for orders, but the bulk 
of the business passing is on home account, whilst export 
business is comparatively quiet. The iron and steel 
market in Lancashire maintains a cheerful tone, although 
most of the business which has passed is of a hand-to- 
mouth description. Many buyers have contracts in hand 
against which they can specify, and this naturally affects 
current business. The demand is principally for light 
steel products, and business is active in small steel bars, 
bright bars, and bars for drawing. The Lancashire con- 
structional engineers are better employed than in the 
earlier part of the year and have a fair amount of work in 
prospect, will provide an outlet for steel materials. 
Recently there has been a rather better demand for boiler 
plates for the locomotive builders, but the makers com- 
plain of the low price of this material, which is quoted at 
£8 5s., although business can be done at 2s. 6d. less. On 
the North-West Coast the Barrow and Workington steel 
works are busy in nearly all departments and a consider- 
able volume of orders for hoops has been placed recently. 


The Midlands and South Wales. 


Although active conditions continue to rule in 
the Midland steel markets there has been something in 
the nature of a slow but progressive decline in the volume 
of orders placed. This has not been sufficient to cause 
anxiety, except perhaps to some of the re-rollers, who have 
been working under conditions to which they have not 
yet become accustomed, and which they say have diverted 
some of their trade to the steel works. Now, however, 
that they have reached an arrangement regarding the 
extras to be charged with the steel makers their position 
may improve. The engineering industries in the Midlands 
have greatly improved their position during the past few 
weeks, and are taking good quantities of steel, particularly 
of joists and structural material. This week there was a 
welcome improvement in the demand for heavy angles 
and joists, most of the business which had passed for some 
time previously having been in the lighter sections. 
Business in sheets has been well maintained so far as the 
home demand is concerned, but export trading fails to 
expand and few of the works are really busy. Anxiety 
is expressed that the increase of 5s. in the freights, which 
takes place on July Ist, will seriously affect business with 
Indian buyers. Irregular conditions continue to rule in 
the re-rolling branch of the steel trade. For some time 
past the re-rollers have complained that the extras list 
which they adopted when the Billet Makers’ and Re- 
rollers’ Association was formed works too much in favour 
of the steel makers, who thus obtain business which has 
previously gone to the re-rollers. As a result of discus- 
sions, it is understood that the extras list applying to 
small sizes of rounds, squares, and flats has been modified. 
It is suggested that this will also enable the home makers 
to compete on better terms with importers of Continental 
steel. The strip works in the Midlands are busy, and this 
is one of the best employed departments of the market. 
Quotations for bars vary enormously, and whilst the 
official price for the associated re-rolling works is £8 12s., 
less a rebate of 2s. 6d. on certain terms, works outside 
the Association quote £7 12s. 6d. to £7 15s., whilst Con- 
tinental importers offer merchant bars at £6 18s. 6d. to 
£7. The tone of the market in South Wales remains firm, 
and the works are obtaining a fair amount of business, 
although no large transactions have been reported. 
Conditions at the tin-plate works are moderately active, 
and the sales during the past week were more than equal 
to the production. 


Current Business. 


The London, Midland and Scottish Railway 
Company has placed orders for 1000 new road vehicles 
and trailers, including 515 motors and 557 trailers. A 
feature of the railways’ 1934 programme is the increased 
use of ‘‘ mechanical horse ”’ tractors, which are able to 
perform the work previously done by horses. The Burnt- 
island Shipbuilding Company has received an order for a 
steamer of 1400 tons deadweight capacity for the Hudson 
Shipping Company, Ltd., London. As an indication of 
the improvement in the engineering industry, Peter 
Brotherhood, Ltd., engineers, of Peterborough, have 
secured so many orders during the past few months that 
they are running their works day and night. The follow- 
ing are amongst the orders received :—Two 400 B.H.P. 
Brotherhood-Ricardo high-speed Diesel engines for the 
Admiralty ; four 110-kW Brotherhood-Ricardo Diesel 
generating sets for the Johore Government; six com- 
pressors for new motor ships; water-cooling towers for 
Glasgow, Blackpool, the London Passenger Transport 
Board, Manvers Main Colliery Company, Ltd. The 
Department of Overseas Trade reports that the following 
contracts are open for tender :—Argentine State Oil- 
fields Directorate, 3740 m. flexible galvanised steel cables, 
lin. to 4in. in coils of 220 m.; twenty-nine cables from }in. 
to l}in., in lengths varying from 400 m. to 1500 m., 
100 steel strip cables, 115 mm. by 25 mm. by Il m., 
three steel strip cables, 115 mm. by 25 mm. by 42 m., 
and five steel cables of diameters 15-9 mm. to 25-4 mm., 
and lengths from 200 m. to 1200 m.; portable welding 
equipment, consisting of a petrol motor with 200-ampére 
generator and accessories (Buenos Aires, July 3rd). 
South African Railways and Harbours Administration : 
One 600-ton variable power hydraulic press or one 750-ton 
hydraulic press (Johannesburg, July 23rd). South 
Africa, Municipality of Worcester: One 1000-kW steam 
turbo generator set, comprising vertical tube boiler and 
steam turbine, driving a D.C. generator, together with 
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Export quotations are 


piping and accessories (Worcester, Cape Province, August 
Ist). Indian Stores Department: Axles, tires, wheel 
centres, bolts, nuts, &c. (Simla, July 9th). Singapore. 
Municipal Water Department: Spun cast iron, ordinary 
cast iron, and steel spigot and socket pipes and specials 
(London or Singapore, August 7th). Department of 
Public Health, Cairo: Gas-heated sterilising plant for 
hospitals (Cairo, August 20th). 


The Rhodesian Copper Belt. 


The Department of Overseas Trade has issued 
a report by Mr. J. W. Brigden, H.M. Trade Commissioner 
for Johannesburg, upon the “* Trade and Economic Condi- 
tions in Northern and Southern Rhodesia and Nyasaland 
in 1933,” price 2s. 6d. The report points out that the 
outstanding industry in Northern Rhodesia is mining, 
principally for the production of copper, and, to a lesser 
degree, of zinc, vanadium, and gold. The Northern 
Rhodesian copper belt is probably the most wonderful 
potential source of copper in the world. It is of compara- 
tively recent discovery, as, although for hundreds of years 
copper has been mined and smelted in the Congo-Zambesi 
Watershed, the belt in Northern Rhodesia was not 
definitely located until 1899. In 1926 the results obtained 
by an intensive drilling campaign were so satisfactory 
that serious construction was started in the following 
year at the Roan Antelope, and in 1929 at Nkana and 
Mufulira. It is claimed that these mines are able to 
produce copper on a scale of cost which places beyond all 
doubt their capacity to compete with any other producer 
of the metal in the world. On the present basis they can 
land blister copper on the European market at a cost of 
£23 to £25 per ton. The construction of an electrolytic 
copper refinery with a capacity of between 30,000 and 
40,000 short tons per annum has been started at Nkana. 
and it is hoped that this will be in operation by the 
middle of 1934, whilst the smelter capacity of the mine 
has had to be increased. In discussing the prospects 
of the market, the report refers to the heavy stocks of 
copper in the United States, and points out that the 
American mines are working ore ‘averaging about 1-6 
per cent. of copper as compared with that at Nkana and 
Mufulira of 4 per cent. to 5 per cent., and at the Roan 
Antelope of 3-3 per cent. In addition, the Northern 
Rhodesian mines are now delivering copper at a cost of 
£20 to £23 against the average figure of £50 in the United 
States. These mines, moreover, are producing blister 
copper which has a high degree of purity and can be 
readily fire-refined. 


Copper and Tin. 


A rather better tone has developed in the electro- 
lytic copper market, probably because it is believed that 
the statistical position in the United States has improved 
lately. This improvement is, of course, only relative and 
the stocks still amount to a large total. At the end of 
April they were placed in America alone at 476,500 tons, 
and although during May considerable inroads are said 
to have been made in them, they must even now be well 
over the 400,000-ton mark. Nevertheless, American buying 
has been on a better scale of late, and although there are 
still difficulties in operating the Code, some of these seem 
to have been smoothed out. The difficulty of supplying 
Germany and to 4 lesser degree Italy with copper continues 
to have a depressing effect upon the market and there 
seems little likelihood at the moment of an improvement 
in the position in this respect, since German buyers in 
particular are finding it difficult to obtain the necessary 
exchange to buy all the copper they would like. As a 
consequence of this the export of copper has been pro- 
hibited for a time. There has been some talk lately that 
the position in the American market has improved suffi- 
ciently to warrant an advance in price from the 8-50c. 
level, which has ruled for so long, to 9c., and in spite of the 
uncertain labour position in the United States the quotation 
was Officially advanced in mid-week. Prices in the standard 
market continue to rule at an unsatisfactory level, and to 
some extent the sales of electrolytic for delivery against 
standard warrants are responsible. The stocks in ware- 
house in this country show a tendency to increase, and 
this has resulted in a somewhat wider contango, but the 
realisations of bull speculators who have become tired of 
holding their copper have given the market a healthier 
appearance.... The tin market has not become any 
more interesting since the announcement was made that 
the buffer pool would be organised. Prices have moved 
within narrow limits, but the tone has been on the easy 
side. American buying has been limited to a few small 
parcels and the industrial outlook in that country, it is 
thought, will probably check any expansion in business 
for a time. 


The Lead Market. 


Prices in this market have receded a little over 
the week and for the time being the market seems to lack 
confidence. This is due to the heavy stocks of lead which 
are known to exist. There is a strong demand from 
consumers in this country, which is almost entirely 
for Empire lead. Naturally enough Empire producers 
are very reluctant to sell at the figures quoted on the 
London Metal Exchange, since these are frequently 
depressed by arrivals of foreign lead which no one wants 
and which are put into warehouse. At the same time, the 
premiums required for this metal, although they are not 
high enough to account for the difference in price caused 
by the 10 per cent. duty on foreign lead, have enabled a 
certain amount of foreign metal which was placed in ware- 
house before the duties were imposed to be sold also at a 
substantial premium over the London price. This rather 
involved position has resulted in suggestions that the 
Government should be approached to remove the duty. 
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Current Prices for Metals and Fuels. 


Makers’ officiai home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : 


PIG IRON. 

Home. 
(D/d Teesside Area) 

N.E. Coast— £s. d. 
Hematite Mixed Nos... 3 8 0O.. 
No. 1 en ee ve se) aa 
Cleveland— (Did Teesside Area) 


No. 1 - 

No. 3 G.M.B. 

No. 4 Forge i 
Basic (Less 5/— rebate) .. 


MIDLANDS— 
Staffs.— 
North Staffs. Foundry . . 
» a Forge 
Baxic (Less 5/- rebate) 


(Delivered to Black Country Station) 
Ree ee 
a ee es 
3 10 
Northampton— 

Foundry No. 3 

Forge 
Derbyshire— 

No. 3 Foundry 

Forge 


ScoTLanpD— 
Hematite, f.o.t. furnaces 3 
No. 1 Foundry, ditto 3 
No.3 Foundry. ditto .. 3 
Basic, d/d (Less 5/— rebate) 3 

N.W. Coast— 

(3 15 
Hematite Mixed Nos. ..-4 0 6 ,, 
14 ABB yg 


6 d/d Glasgow 
Sheffield 


MANUFACTURED TRON. 
Home. 
Se d. 
Growe Bers «iis wi OB) Ba 
Best Bars So eer hl BD Ors 


8S. Yorxs.— 
Crown Bars 
Best Bars 


Lancs.— 


MripLaNnps— 
Crown Bars .. 0. 
Marked Bars (Staffs. : 2 oe 
Nut and Bolt Bars 5 O0to7 15 0 


ScoTLanpD— 
Crown Bars 
Best.. 


N.E. Coast— 
Common Bars P 12 
Best Bars earl ast orate 2 
Double Best Bars - bi 


joists, 22s. 6d. : 


es 


Export. 
£ s. 


d. 





STEEL. 
LONDON AND THE SouTH— Home. 
£ «. d, 
RO Dts. 
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Joists 

Channels. . 

Rounds, 3in. and up 
= under 3in. 

Flats, 3in. and under 


Plates, jin. (basis) 
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OTHER STEEL MATERIALS. 
Home. 
£ s. d. 
9 0 

. 10 5 

- 10 10 


Sheets. 
10-G. to 13-G., f.o.r. 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d as 
25-G. to 27-G., d/d pp BE Bid 
The above home trade prices are te: ‘- oun lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. £ os. d. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots 
Under 2 tons .. 
Export: £16 7s. 6d., c.i.f. duty paid India. 
£11 5s. 0d., f.o.b. other markets. 
Scandinavian Markets Free. 


Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 17/3 to 17/6. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


Billets. 
Basic, Soft (25-41% C.) g 
» Medium (0-42% to0- 60% c. fe 
Hard (0-61% to 0-85% C.) 
(0-86% to 0-99%C.) 
” » (1% C.and up) ae 
Soft (up to 25% C.), 500 tons and up.. 
100 tons 
Rails, Heavy, 500-ton lots, f.o.t... 
» Light, f.o.t... 


FERRO ALLOYS. 


Tungsten Metal Powder. . 3/6 per lb. 
Ferro Tungsten 3/3 per Ib. 

Per ton. Per Unit. 
£23 0 0 7/- 
£21 12 6 7/- 
£21 12 6 7/- 


” ” 
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Ferro Chrome, 4p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. oe 
8 p.c. to 10 p.c. 
Specially Refined .. 
Max. 2 p.c. carbon 
»  lp.c.carbon 
»  9-70p.c. carbon 
» carbonfree .. 
Metallic Chromium. irae, tas 
Ferro Manganese (perton) .. 
Silicon, 45 p.c. to 50 p.c. 
» Mp... ée 


£36 0 0 
£38 15 0 
£42 0 90 
10d. per Ib. 
2/5 per lb. 
£10 15 Ohome 
£12 7 6 scale 5/-p.u. 
£17 to £17 10 0 
scale 6/- p.u. 


” 


12/8 per Ib. 
5/6 per lb. 
9d. per Ib. 
£200 to £205 
5/3 per lb. 


Vanadium . 

Molybdenum... .. 

Titanium (carbon ties) 
Nickel (per ton) oe 
FerroCobalt .. 





NON-FERROUS METAL. 
Official Prices, June 13th. 
CoprpeR— 
ere re 
Three months .. 
Electrolytic .. 
Best Selected Ingots, d/ id Bir- 
mingham .. ets ar 
Sheets, Hot Rolled 


£32 16 
£33 2 


Home. 
10d. 
10d. 


Tubes, Solid Drawn (basis) .. 
- Brazed (basis) 


Brass— 
Ingots, 70/30, d/d Birmingham 


9d. 


Tubes, Sold Drawn, 2/1 alloy 
oe ‘ 11d. 


Brazed 
Tin— 


£36 
£62 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated Britis! 
Export orders of 250 tons and over may be subject to special quotations. 


3 to 
6 to 
£36 0 Oto 


5 0 
0 0 
Export. 
10d. 
10d. 


0 Oto £31 0 
Home. 


Export. 
9d. 
11d. 


0 to £226 


Three months .. 
LeaD. 
Sri ‘+ 
Aluminium Ingots (British) . 


FUELS. 
SCOTLAND. 
LaNARKSHIRE— 
(f.0.b. Grangemouth—Navigation Unscreened 
»  Glasgow— Ell 
Splint .. 


” ” 


AYRSHIRE— 
(f.0.b. Ports)}—Steam 


FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam. . 
Unscreened Navigation 


Lora1ans— 
(f.0.b. Leith}—Hartley Prime. . 
Secondary Steam .. : 


ENGLAND. 


YorKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 
Furnace Coke oe kis >. baad 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
»  Second.. ‘ 
» Best Small .. 
Unscreened 


DurHzam— 
Best Gas.. 
Foundry Coke 


SHEFYIELD— Inland. 
Best Hand-picked Branch .. 25/— to 26/- 
South Yorkshire Best .. . 20/- to 22/- 
South Yorkshire Seconds 16/6 to 18/6 
Rough Slacks. . 6/-to 6/6 
Nutty Slacks 7/-to 8/6 


Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty sate ee 
Seconds . ob sae 
Best Dry Lease 
Ordinaries 
Best Steam Smalls 
Cargo Smalls .. 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNnsEA— 

Anthracite Coals : 
Best Large .. 
Machine-made Cobbles.. 
Nuts gies eal! mics 
Beans 
Peas ae. Pate 
Rubbly Culm.. 


Steam Coals : 
Large 
Nuts 
Smalls 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Oto £225 1: 
9to £11 
Oto £14 
£100 


Export. 
13/3 to 13/6 
13/6 
16 /- 


11/3 to 11/6 


13/3 to 13/6 
12/- to 12/9 


12/- to 12/6 
11/6 to 11/9 


17/6 to 19/3 
13/- to 17/6 


13/6 to 13/9 
13/- 
10/6 

12/— to 13/6 


14/8 
19/- to 22/6 


19/6 
19/- to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
22/- to 26/- 
22/- to 37/6 
19/6 to 21/- 

21/- 


35/- to 38/6 
42/6 to 51/- 
40/- to 50/- 
25/- to 30/— 
18/- to 21/- 
10/— to 10/6 


18/- to 20/6 
18/6 to 22/6 
11/- to 13/- 


Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 one ee eer 
Diesel Oil st. sj 


oe oe . - oe - 


Per Gallon. 


34d. 
4d. 


Manchester prices a. per gallon extra. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Engineering Outlook. 


THE hopes entertained of an early revival of 
activity in the engineering trades as the result of an 
improvement in the financial situation and the prospect 
of the programme of public works providing employment, 
have not yet been realised. The plans for public works 
are nearing the final stage of elaboration, and no time is 
being lost by the Government in completing them, so as 
to allow orders to be distributed as soon as possible, but 
it is feared that they will do little to alleviate the situation 
generally. It is felt that partial relief measures can hardly 
deal effectively with an industrial slump that is directly 
traceable to the collapse of foreign trade. There has been 
some improvement in the volume of exports, but values 
have fallen so considerably that losses all round must be 
inevitable, while on the home market manufacturers have 
had to sacrifice profits in order to keep their factories in 
partial operation. The unremunerative character of work, 
apart from that undertaken for the State, is a serious 
factor in the situation. When makers hold on as best 
they can in the hope of tiding over a critical period, they 
regard it as logical to persist in their efforts to keep the 
home market to themselves by excluding the foreigner, 
but in so doing they remove the only element of permanent 
industrial activity which, in this country especially, 
depends upon an improvement in foreign exchanges. A 
characteristic example of this exclusion is the attempt to 
bring Morocco within the scope of the import quota plan. 
By international treaty Morocco is an open market, but 
French manufacturers claim that they have every right 
to be protected in that country, and it is usually possible 
to find means of eluding difficulties of this kind. 


The Steel Industry. 


The annual report of the Comité des Forges deals 
with the situation of the iron and steel industry in a 
manner that does not inspire much optimism for the early 
future. It is true that the participation of French steel- 
makers in the combined steel exports of the chief produc- 
ing countries increased from 20 per cent. in 1929 to 24 per 
cent. in 1932, and 27 per cent. in 1933, but this result was 
only achieved by a sacrifice of price, which, it is declared, 
barely covered the cost of production. The sacrifice had 
to be made on account of the restricted demand at home, 
where prices were regulated by the comptoirs, but they 
did not, it is declared, enable producers to realise a net 
profit. Pig iron producers failed to reach an agreement to 
control foundry iron prices, which fell to a disastrous 
level. Since the report was published, such an arrange- 
ment has been concluded, for it was decided last week to 
revive the comptoir which collapsed at the end of 1930 
on account of outside selling, particularly from the Saar, 
and the continuance of the comptoir for more than a year 
will depend upon the success of negotiations with the 
Saar foundry iron producers and upon the formation of 
a similar comptoir for hematite iron. At the beginning of 
of 1930 the price of foundry iron was 490f. a ton and last 
year it fell to below 200f. The Comité des Forges declares 
that the only hope for the iron and steel industry lies in 
treaty negotiations with other countries on a basis of 
reciprocity, particularly with Great Britain, whose iron 
and steel imports from France declined from 737,000 tons 
in 1931 to 224,000 tons in 1932. It is suggested that a 
satisfactory’ arrangement could be reached by private 
negotiation, which obviously means the adhesion of British 
steel makers to the International Steel Union. 


Rail Motor Coaches. 


After running a non-stop service of motor coaches 
between Paris and Deauville last summer, followed by a 
regular service between Paris and Havre on the State 
Railways, the use of motor coaches for long-distance 
traffic is being extended to the P.L.M. Company’s lines 
between Paris and Lyons and Paris and Vichy. The idea 
of accelerating services with frequent light trains appears 
to be accepted as one of the factors of railway reorganisa- 
tion, and is stated by the Minister of Public Works to offer 
the only real solution of the problem of eliminating losses 
in railway working. The rail coach which last week made 
its first journey between Paris and Lyons consists of two 
communicating coach bodies on one frame with four bogey 
frames, the length being 43-5 m. and the weight with full 
load 61 tons. It is propelled by four eight-cylinder engines, 
each of 200 horse-power, running on a mixture of petrol, 
alcohol, and benzol. There is no variable speed gear. 
The driver’s look-out is above the roof of the ear. The 
coach is fitted up as a Pullman car with seats for seventy- 
four passengers, and with ordinary accommodation it 
will seat 123 passengers. The distance of 318 miles 
between Paris and Lyons was covered in 4h. 40 min. 
Some time was lost through signal stoppages, and frequent 
slowing down, but speeds up to 91 miles an hour were 
attained, which implies that rail coaches are not sub- 
jected to the speed limitation of express trains. On the 
down gradient of 8 mm. per metre to Dijon a brake test 
was made when running at 91 miles an hour, and the coach- 
was brought to a stop in 980 m. The return journey was 
made under equally satisfactory conditions. Even at the 
highest speeds the coach is said to have run with perfect 
smoothness, but despite these successes of motor coaches 
for long-distance traffic, they have still to reckon with the 
steam locomotive for light trains, and the problem is not 
yet entirely solved. 


The Bureau Veritas Laboratory. 


f The laboratory installed by the Bureau Veritas 
in 1928 for its own marine investigations became so wholly 
insufficient when the aviation service was added, and when 
it was further extended to deal with industrial research 
and testing work generally, that it was decided three years 
later to establish a new laboratory at Levallois-Perret, 
a suburb of Paris. The work was carried out under the 
direction of Monsieur Léon Guillet, Member of the Institut 
and director of the Ecole Centrale. The new laboratory 
18 one of the most complete of its kind, and is capable of 
carrying out any chemical, mechanical, and physical tests 
for the benefit of industry. 








British Patent Specifications. 


When an t is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





DYNAMOS AND MOTORS. 


410,064. February 7th, 1934.—-ELectric Motors, The British 
Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

Ferraris motors employed for small output of power, for 
instance, for driving ventilators, generally possess stators with 
stamped-out poles. In order that motors of this kind may run 
quietly and have no dead centre when starting, it is necessary 
to bridge over the gaps between the poles with iron or sheet 
metal plates, since it is not possible, for technical reasons, to 
keep the gaps so narrow that an over-bridging is superfluous. 
The fitting in of the bridging sheet metal plates involves various 
difficulties from the manufacturing point of view, and the 
invention obviates these difficulties. The poles of a four-pole 
stator are all connected together by bridge pieces A. Since the 
poles are formed of lamin, the poles together with their bridging 
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pieces can be stamped from sheet metal. The thickness and 
form of the bridge pieces are so selected that on the one hand they 
impart sufficient strength to the pole body, whilst, on the other 
hand, too great a stray flux between the poles is avoided. The 
polar winding is fitted to the poles from the outside in the form 
of finished coils B and after the windings are in place a laminated 
yoke ring C is fitted on to the outer periphery of the poles, the 
bore of which is so dimensioned that a sufficiently tight fit is 
attained without any separate or special connection members. 
The shading winding necessary for Ferraris motors is arranged 
in grooves D in the form of bands E or wires F. These grooves 
may possess a slot G towards the interior of the stator, or they 
may be entirely closed. In the latter case it is advantageous 
to carry the groove H through to the outer circumference of 
the pole, in which case the band winding of the shading winding 
can be fitted in the finished condition.—May 10th, 1934. 


SWITCHGEAR. 


409,904. May 12th, 1933.—ALTERNATING-CURRENT INTER- 
RuUpTORS, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. 

The most satisfactory interruption of an alternating current 
is that which is effected at zero current. In known power 
current switches, however, during the period of interruption, 
the alternating current flowing between the switch contacts, 
mostly in the form of an arc, persists for the duration of a 
number of half waves, so that a maximum current value for the 
are is attained a number of times in this period. According to 
one embodiment of the invention, oscillatible mechanism is 
first set in oscillation and only after reaching the degree of 
oscillation necessary for the interruption does it actuate a supple- 
mentary device which causes the interruption to be effected. 

A stationary switch contact A 
of the switch, to which current 


N° 409 904 is supplied by the conductor B, 
is arranged to receive a hollow 
movable switch pin C, from 
which the current is taken by 

Lhd ra means of a suitable device, not 


shown. A guide piston D, con- 

sisting of insulating material, is 

£ arranged to carry a switch pin E, 

which slides in a sleeve F of 

G insulating material mounted in 

the end of the hollow switch pin 

C. Ametal spring G of good con- 

F ducting elastic material is con- 

nected at its lower end with the 

hollow switch pin C, and at its 

A upper end with the pin E. The 

natural frequency of oscillation 

of the spring is the same or 

greater than the frequency of the 

actuating force developed by the 

alternating current, which in this 

ease is twice the alternating- 

current frequency. The switch 

B contacts are shown in the draw- 

ing in the ‘‘ switched-on ’’ posi- 

tion with the main current of the 

switch flowing through the 

hollow switch pin C. To break 

the current circuit, the hollow pin is moved upwards. Upon the 

separation of the pin C from the switch contact A, a short arc 
is formed, which, however, immediately sparks over to the ti 

of the switch pin E. As soon as the current passes thovegh 

the switch pin E and the spring G to the hollow pin C, the oscil- 

lating system comes into operation in consequence of the 

excitation of the spring. If the separation of the contacts has 

taken place at the moment when the alternating current has 

been passing through its maximum value, the spring G con- 

tracts electro-dynamically. The switch pin E then moves down- 

wards with respect to the hollow pin C, whereby the upward 

movement of the hollow pin C is counterbalanced and the length 
of the arc remains short. In the same degree as the alternatin 

current approaches its zero value, the spring G expands ial 

the pin E moves upwards. The upward movement of the pin E, 

added to the upward movement of C, ensures that the arc gap 

















will at zero current value attain a great length, so that the arc 
at this moment is easily interrupted. If the circuit is not 
broken exactly on the first current zero passage, the action is 
again repeated for the duration of a further half period.— May 
10th, 1934. 


TELEGRAPHS AND TELEPHONES. 


409,858. February 2nd, 1933.—TELEPHONE CaBLEs, Siemens 
Brothers and Co., Ltd., of Caxton House, Tothill-street, 
Westminster, London, 8.W.1, and Arthur Ernest Foster, of 
‘** Fairlawn,’ Old Charlton, London, S.E.9. 

The general practice in connection with cables which are 
loaded to facilitate transmission is to load by means of loading 
coils inserted at intervals in the cable or to load the conductors 
continuously by means of an iron or iron alloy wire or tape 
applied to the conductor. Recently it has been required to 
load cables more lightly than hitherto to meet the requirements 
for transmitting higher frequencies as in broadcasting systems 
and carrier wave systems, and the invention has in view a lightly 
loaded cable of the continuously loaded type, for purposes 
such as those indicated and which is economical to manufacture. 
The conductor in Fig. 1 is shown at A, over which is wrapped 
helically a spacing strand B of paper string, cellulose yarn, or 
other insulating material for supporting the paper wrapping C, 
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so as to provide an air space between the conductor and its 
wrapping. In Fig. 2 on the conductor A and between the turns 
of the spacing strand B is wrapped a loading wire or tape D of 
iron or iron alloy, there being turns of loading wire or tape 
alternating with the turns of the spacing strand. It will be 
noticed that the thickness of the spacing strand is greater than 
the thickness of the loading material, so that no increase in the 
diameter of the wrapped conductor is occasioned by the addi- 
tion of the loading. The wrappings may be applied with a lay 
of about five turns per inch and with such a lay and a loading 
tape 6 mils thick and 25 mils wide, an effective inductance per 
mile of 2-5 millihenries and upward may be obtained, depend- 
ing on the loading material employed. The loading wrapping 
and the spacing wrapping may be applied simultaneously by the 
same machine.—May 10th, 1934. 


METALLURGY. 


409,909. June 2nd, 1933.—ANNEALING Processes, Siemens- 
Schuckertwerke Aktiengesellschaft, Berlin-Siemensstadt, 
Germany. 

Iron or steel strip, after having been annealed in a non- 
oxidising furnace, is rapidly cooled by passing it between two 
dies that are water cooled and are pressed into intimate contact 
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with the strip. The problem which it is aimed at to overcome 
is the oxidation of the edges of the strip as it passes through the 
dies. Two alternative methods are proposed. In one, shown 
in Fig. 1, pads AA are pressed up against the sides of the 
dies: and in the other—see Fig. 2—the upper die is pro- 
vided with curtain-like [projections that dip into a seal, pre- 
ferably of glycerine and water or fat.—May 10th, 1934. 


FURNACES. 


409,893. April llth, 1933.—Enecrric FURNACEs, Cornelius 
Erik Cornelius, of Grevgatan 14, Stockholm, Sweden. 
This invention has reference to electric furnaces and more 
particularly to such furnaces of the type wherein electrodes of 
iron or other suitable metal or metal alloy are placed in a 
chamber and surrounded by a melt which is adapted to con- 
stitute a resistance for the current, and wherein means are pro- 
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vided above the melt for supporting a material or substance to 
be heated which is fed into and out of the furnace chamber 
without being admixed with the melt. According to the inven- 
tion, supporting means out of contact with and separate from 
the melt are arranged so that the material or substance to be 
heated is supported above the melt wholly or in part within the 
area limited by the vertical extensions of the lateral boundaries 
of the chamber for the melt. By this arrangement the heat 
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radiated from the melt may be utilised in a very effective 

- A denotes the furnace generally and B the chamber 
for the melt, which is indicated by D and which consists, for 
example, of glass or slag. This melt forms a resistance for the 
current passing through the electrodes C, which may be made of 
iron or any other suitable metal or metal alloy. A non-con- 
ducting crucible E adapted to receive the substance to be 
melted is placed immediately above the melt and is heated 
thereby. In operation, for example, when crystal glass or other 
glass of high quality is required, the raw materials are melted 
in the crucible E, which is situated in the chamber B above the 
melt D. Other substances, such as metal and metal alloys, for 
example, copper, zinc, and brass, may be melted in this crucible. 
The furnace may also be used as a welding furnace, the ingots 
or bars being heated in the chamber above the melt. This 
heating may be continuous, the materials being supplied con- 
tinuously in any suitable manner to one side of the furnace and 
withdrawn from the furnace on the cther after attaining the 
desired temperature. The furnace may also be used advan- 
tageously for baking porcelain and brick and for making iron 
sponge.—May 10th, 1934. 





MACHINE TOOLS AND SHOP APPLIANCES. 


409,933. July 12th, 1933.—Makine FLExisLtE TuBEs, The 
Power Flexible Tubing Company, Ltd., Derby Works, Fins- 
bury Park, London, N.4. 

The tube is made of metal strip from the reel A, which is 
drawn through the curving tunnel B and the die C. At D it is 
guided by the rolls E and welded by the blow-pipe F. The rolls 
G calibrate the tube and draw it forward. Inside the,tube 
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there is a long mandrel with a short screw thread at the end. 
The thread is provided with balls—see Fig. 2—to reduce fric- 
tion, and is rotated by the motor H. At starting operations the 
motor is stopped and is drawn forward by the tube until it 
meets the starting switch J. It then turns the mandrel, which is 
screwed backward until the motor meets the stopping switch 
K. The process is then repeated. An arrangement for making 
parallel corrugations is described.— May 10th, 1934. 


WATER PURIFICATION. 


409,918. June 15th, 1933.—AToMIsING AND AERATING LiIQuIDs, 
F. Staines, 94, Victoria-street, Westminster. 
The inventor says that for several purposes water which has 
been aerated and atomised serves better than plain tap water. 
He mentions the control of the temperature of air supplied to 
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living-rooms and the washing of glass. A jet of high-pressure 
water A entrains air through the cone B and impinges on the 
ball C. In this way it is atomised and highly aerated. The 
foam is caught by the dome D and escapes at the bottom. The 
air is led away by the outer dome E, while the separated water 
escapes into the tank F.— May 10th, 1934. 


WELDING. 


409,789. November 17th, 1932.—-ELecTric Spor WELDER, 
Jean Stéphan Rohan, of 54, Oakfield-road, Croydon, 
Surrey. 

The hand spot welding tool described in this specification 
comprises two main bars A and B, centrally pivoted together 
by a stud and nuts. These main bars A and B and the stud and 
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nuts are insulated from one another. At one end of each of the 
bars there is a hole as indicated at C and D for removable con- 
tact points or electrodes. At the other end of the bar A is a 
switch to convey the current to the appliance. At the other 
end of the bar B the cable is connected direct. Each bar is 
made flat at the centre so as to allow the insulating material to 
be placed between the bars. The switch consists of one lami- 


nated bar E, fixed to the bar A and insulated therefrom by 
means of a fibre block F. At the other end of the laminated 
bar E is a contact G arranged to line up with a similar contact 
which is attached to the bar A, so that, when the button H is 
depressed, the current is carried through from the laminated 
bar E to the bar A. The handle J is attached to and insulated 
from bar A by two plates of insulating material. These plates 
also act as protecting covers to the switch. The tool may be 
used to weld all forms of metal, particularly the alloys known as 
stainless steel.— May 10th, 1934. 





MISCELLANEOUS. 


409,923. June 27th, 1933.—Spieor anv Socket Pier Lines, 
H. J. Hansen, 16, Baldersgade, Copenhagen, Denmark. 
In order to enable a broken length of spigot and socket pi 
to be replaced without disturbing the adjacent pipes, the 
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inventor arranges an oblique flanged joint in the replacement. 

The two pieces are inserted separately and then bolted together. 

—May 10th, 1934. 

409,935. July 13th, 1933.—Separation oF Liquips, Société 
Anonyme des Etablissements A. Olier, Clermont-Ferrand 
(Puy-de-Dome), France. 

This apparatus is used in the continuous extraction of sugar 

from beet or cane. The beet is put on perforated trays A, 

which are lowered down the column while the extracting liquid 
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rises. The most concentrated liquid lies near the top of the 
column, but the actual level may vary. On the side of the column 
there is a chamber B which is in connection through a per- 
forated wall. In this chamber there floats a draw-off pipe C, 
which consequently always draws off the strongest solution. The 
outlet is at D.—May 10th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











To-Day. 
PuysicaL Socrery.—At Imperial College of Science and 
Technology, South Kensington, 8.W.7. Editing Committee 
meeting, 3.30 p.m.; Council meeting, 4 p.m.; meeting, 5 p.m. 
Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘The 
Jute Industry: Its Position and Prospects,’ Sir Alexander R. 
Murray. 4.30 p.m. 

Monpay, June 18TH, TO WEDNESDAY, JUNE 20TH. 
Inst. oF HEATING AND VENTILATING ENGINEERS.—Summer 
meeting at Hastings. Monday: Queen’s Hotel, Council meet- 
ing, 5.30 p.m. Tuesday: Queen’s Hotel, ‘‘Some Heating and 
Ventilating Problems,” Mr. A. F. Dufton, 9.30 a.m.; reception 
and banquet, 6.45 for 7.15 p.m. Wednesday: Circular motor 
tour, 10 a.m. 

WEDNESDAY, JUNE 20TH. 
Royat Mereoronocican Soc.—49, Cromwell-road, 8.W.7. 
Meeting at 5 p.m. 

WEDNESDAY, JUNE 20TH, TO FRIDAY, JUNE 22ND. 
INTERNATIONAL CONGRESS FOR STEEL DEVELOPMENT.—At 
‘Inst. of Civil Engineers, Great George-street, 8.W.1. For pro- 





gramme, see page 564. 


Monpay, JUNE 25TH TO Fripay, JUNE 297TH. 

Inst. oF MECHANICAL ENGINEERS.—Summer Meoting at 
Liverpool. For programme see page 584. 

Turespay To Saturpay, JuNE 26TH To 30TH. 

British WATERWORKs AssOcIATION.—Summer meeting at 
Edinburgh. For programme see page 373. 

WEDNESDAY, JUNE 27TH. 

Roya Mereoronogicat Soc.—Meetirg at Croydon Aero. 
drome. 

WEDNEsDAY TO Fripay, JUNE 27TH TO 29TH. 

JUNIOR INSTITUTION OF ENGINEERS.—Celebration of fiftiet} 
anniversary of foundation. Wednesday: Service at St. Paul's 
Cathedral, 4 p.m.; conversazione at Science Museum, 8.W.7, 
8.30 p.m. Thursday: Visit to works of 8S. Smith and Sons, 
Ltd., Cricklewood, 1.15 p.m.; Royal Soc. of Arts, John-street, 
Adelphi, W.C.2; Gustave Canet Memorial Lecture, * The 
Engineer and Modern Civilisation,” Sir Frank E. Smith, 7.30 
aa Friday: Hotel Metropole, Northumberland-avenue, 
WV .C.2, festival dinner and dance, 7 p.m. 

THURSDAY AND FRIDAY, JUNE 28TH AND 297TH. 

Inst. OF PETROLEUM TECHNOLOGIsTs._-At Royal Soc. of 
Arts, John-street, Adelphi, W.C.2. Summer meeting. Thursday, 
discussion, ‘‘ Oil and Coal from the Viewpoint of the Petroleum 
Industry,” Mr. C. Dalley.. 10.30 a.m. Discussion, ‘‘On the 
Advantages Secured by Expressing Quantities of Liquid 
Petroleum Products in Terms of Volume of Capacity rather than 
by Weight,” Mr. J. McConnell Sanders. 2.30 p.m. Discussion 
“The Format of the Journal of the Institution of Petroleum 
Technologists,” Mr. George Sell. 4 p.m. Friday, 10.30 a.m. 
Reports on the Progress of Naphthology—Refining and Chemica! 
Section. Discussions on ‘The Cracking Art in 1933,” Dr 
Gustav Egloff and Badona L. Levinson; ‘Chemical an 
Physical Refining,’ Messrs. C. G. Verver and R. N. J. Saal : 
“Natural Gas and Natural Gasoline,’ Thelma Hoffmann 
“Crude Oil,’ Mr. W. H. Thomas; “ Motor Spirits and Light 
Distillates,”” Mr. E. B. Evans; ‘* Gasoline Engines and Knock 
Testing,” Mr. C. H. Barton; ‘‘ Kerosine and White Spirit, 
Mr. J. 8. Jackson; ‘* Lubricants and Lubrication,’ Dr. A. R. 
Bowen ; ‘“ Gas Oil, Diesel Oil, and Fuel Oil,” Mr. C. G. Verver : 
‘**Oil Engine Developments and the Testing of Diesel Fuels,’ 
Mr. R. Stansfield; ‘‘ Asphalts and Road Materials,’ Messrs. 
J. Greutert and R. J. Forbes; ‘ Special Products,” Dr. 8. F. 
Birch ; “ Analysis and Testing,’’ Mr. C. Chilvers ; ‘‘ Chemistry 
of Petroleum,” Mr. G. R. Nixon; ‘‘ Motor Benzole,’’ Mr. W. H. 
Hoffert ; ** Low-temperature Carbonisation,”’ Dr. F. 8. Sinnatt. 
2.30 p.m., Reports on the Progress of Naphthology—Field 
Technology, Geology, and General Sections. Discussions on 
Field Technology: ** Drilling,’ Mr. B. J. Ellis; ‘‘ Progress in 
Scientific Development, Control, and Production from Oilfield 
Reservoirs,’ Mr. C. A. P. Southwell and Dr. Cyril John May : 
‘* Production Technique,” Messrs. E. A. Satchell and Stanley H. 


Chapman ; * Transportation and Storage,” Mr. A. C. Hartley. 
Regional Reports: ** Rumania,’ Mr. Gwyn Elias ; ‘* Trinidad,” 
Mr. G. H. Scott; ‘ Persia,’ Mr. P. de H. Hall; “‘ Burma and 


India,’ Mr. W. E. V. Abraham. Geology: ‘Geology of the 
Oilfields,’’ Mr. 8S. E. Coomber ; ‘‘ Geology of Petroleum,”’ Prof. 
V. C. Illing ; ‘‘ Geophysies,’’ Dr. H. Shaw. General: “ Petro- 
leum Literature,’ Winifred 8. E. Clarke; ‘‘ Statistics,’ Mr. 
George Sell. Park Lane Hotel, Piccadilly, W.1. Annual Dinner. 
7 for 7.30 p.m. 

WEDNESDAY, JULY 4TH. 

Inst. oF ELECTRICAL ENGINEERS : SoUTH MIDLAND CENTRE. 
—Summer visit to works of Callenders’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 
street Station, Birmingham, 8.20 a.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. E. Catverey, M.I.E.E., has been appointed to the 
post of chief engineer and manager, traction department, of the 
English Electric Company. He takes over the control of the 
department on July Ist, and will succeed Mr. C. E. Fairburn, 
M.A., A.M. Inst. C.E., who has recently been appointed elec- 
trical engineer to the L.M.S. Railway. 


Mr. R. H. ScHorietp is being appointed to a seat on the board 
of Ferranti Ltd. In the position of general sales manager, which 
he has for so long occupied, Mr. Schofield is being succeeded 
by Mr. Charles W. Bridgen, the present Ferranti manager in 
the Midlands and the West Country. Mr. Frank Rostron, for 
some years manager of instrument sales, has been appointed 
export sales manager. Mr. Rostron is about to embark upon an 
extensive overseas tour. 

Tue Patent GEAR AND MetaL HARDENING Company, Ltd., 
has just concluded an agreement with the Linde Air Products 
Company, of 30, East 42nd-street, New York, for introducing 
the “Shorter” process of metal surface hardening to the 
American market. The Linde Air Products Company will deal 
with all inquiries in the United States and Canada and will 
shortly be in a position to offer standard ‘ Shorterising 
machines for operating the process. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Reppatu, Brown AND Co., Ltd., have received a large con- 
tract for aeroplane hangars from the Air Ministry. Approxi- 
mately 7000 tons of British steel will be required. The structural 
steel work will be fabricated partly at the Scottish works and 
partly at the Manchester works of the firm. There will be 
thirteen hangars in all, seven to be erected in Iraq, one in Egypt, 
and five in Great Britain. 

Tue Hartanp ENGINEERING Company, Ltd., Alloa, has 
received recently a number of orders for borehole pumps for 
drawing upon underground water supplies. The largest of 
these is for Brighton—two sets each 4166 gallons per minute at 
455ft. head, driven by 780 H.P. motors. A portable borehole 
pump for the Metropolitan Water Board for 1390 gallons per 
minute at 145ft. head is on order. Two 5-ton trailers are 
included for housing and transporting the equipment, which is 
driven by a mobile power-house. 








ScHOLARSHIPS IN TECHNOLOGY.—The Manchester City Council 
is again offering a number of scholarship, tenable in the Faculty 
of Fishacleny of the University of Manchester. Successful 
candidates are required to follow a full-time course leading to 
the degree of Bachelor of Technical Science in the College of 
Technology. Candidates must have passed, or be exempt from 
passing. the matriculation examination of the Joint Matricula- 
tion Board of the Northern Universities, and must also be 
qualified to enter upon a higher course. Forms of application 
and all information may be obtained by written application to 





the Registrar of the College of Technology. Completed forms of 
application must be received on or before June 20th." 
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Anglo-French Commercial Treaty. 


COMMUNICATIONS issued by the Board of Trade 
and the French Ministry of Commerce imply that 
the initialled draft of a temporary trade agreement 
between the two countries is based upon mutual 
‘‘most-favoured nation” treatment, and conse- 
quently upon the suppression of import quotas and 
tariffs of a discriminating character. It has taken 
nearly six months to settle a difference that at first 
appeared insurmountable. The French Government 
has shown courage in abandoning a principle of strict 
reciprocity by means of preferential quotas and tariffs 
that would have rendered impossible any return to 
normal trade exchanges. This step has been taken 
in the face of opposition from an influential section 
of the industrial community, which believes that a 
strict observance of the principle is necessary for its 
own protection, but experience has shown that the 
policy of self-sufficiency and import restrictions does 
not prevent the industrial and agricultural interests 
of the country from suffering to an extent that has 
had no parallel on the other side of the Channel. 
The revival of industrial activity in Great Britain and 
the increasing depression that exists throughout 
France have taught many Frenchmen that there 
must be something wrong with the commercial system 
they are endeavouring to impose on other countries. 
Nevertheless, the acceptance of the most-favoured- 
nation treatment with Great Britain will inevitably 
provoke protests in France, which will be silenced 
when it is seen that the advantages accorded to agri- 
culturists and manufacturers of French luxury goods 
will far outweigh any sacrifices that a much smaller 
section of the industrial community may be called 
upon to make. The temporary agreement, pre- 
liminary to the replacing of the denounced commercial 
treaty of 1882, may be expected to improve steadily 
the commercial relations between the two countries. 


Urban Water Supplies. 


AN official statement was issued on Thursday, 
June 14th, by the Ministry of Health concerning 
urban water supplies. On the previous day the 
Ministry conferred with members of the Standing 
Conference on Water Suppliesand with representatives 
drawn from various parts of the country. A review 
of the situation revealed the fact that, consider- 
ing the continued absence of rain, the conditions 
in the towns is fairly good, although in some cases 
the reserves are very low. The conclusion was 
reached that there was no reason to believe that, 
if consumers played their part, water undertakers 
would not be able to meet the situation with the 
aid of special additional powers for increasing 
supplies, and improving distribution now readily 
obtainable under the Water Shortage Act passed 
last month. The relatively good position in the towns 
is due in a large measure to the economies which 
have been effected with the co-operation of the 
consumers. In the area of the Metropolitan Water 
Board, a reduction in consumption .of over 10 per 
cent. has been obtained by voluntary economies. 
There is, however, ample room for larger reductions, 
and it is essential that efforts in that direction should 
not be relaxed. At some places substantial economies 
have been effected in trade as well as in domestic 
consumption. It was recommended that water 
undertakers should keep the public informed about 
the manner and measure of the economies in the use 
of water required by the local conditions. At some 
places substantial economies have been effected by 
the loan of qualified waste inspectors from large 
water undertakers to neighbouring small under- 
takings. Substantial savings can be effected by 
transport undertakings in washing cars, and the 
chairman of the Metropolitan Water Board reported 
that steps of that nature had been taken by the 
London Passenger Transport Board. Attention was 
also called to the economies that could be effected 
by public authorities in the use of water for such 
to as street-washing and watering in public 
places. 


Municipal and County Engineers. 


On Thursday, June 14th, Mr. W. J. Hadfield, 
the Sheffield Municipal Engineer, was _ installed 
as President of the Institution of Municipal and 
County Engineers at the sixty-first meeting and 
conference in Sheffield. The proceedings had been 
transferred from Buxton, where they were resumed 
on the following morning. In his Presidential 
Address Mr. Hadfield said that some people considered 
that road traffic had almost reached its maximum—a 
view which probably many who were present did not 
share. His own experience, proved by actual counts, 
was that during the last five or six years traffic along 
many main thoroughfares had almost doubled itself, 
and there was no reason to suppose that that increase 
was peculiar to one city. While he would not join 
with those who advocated an enormous expenditure 
on new thoroughfares and the widening of roads, it 





seemed that at present municipal engineers were not 
keeping abreast of requirements. To deal with the 
increase of traffic by the wholesale widening of urban 
roads would probably be found impracticable on 
account of expense. The real solution seemed to be 
a more complete and methodical consideration of the 
traffic in cities. Traffic was inclined to concentrate 
on well-known routes, and there might be better dis- 
tribution. Serviceable alternative routes might be 
utilised. It did not seem unreasonable to suggest 
greater use of such a system as the one-way street 
system rather than the expenditure of vast sums of 
money on widening schemes. That naturally turned 
one’s mind to the replanning of central areas—one 
of the most difficult tasks before the municipal engi- 
neer, but one well worth the trouble involved. The 
need for a broader outlook and more systematic 
planning extended beyond central areas, and he 
was glad that recent legislation gave the autho- 
rities more control over isolated development in the 
suburbs. 


Television. 


A CIRCULAR issued by the directors of the Baird 
Television Company outlines the position of the 
company, particularly in reference to the appoint- 
ment by the Postmaster-General of a special Tele- 
vision Committee to advise him on the relative merits 
of the several systems and on the conditions under 
which a public television service should be provided. 
The Board considers that the appointment of the 
Committee would probably result in the inauguration 
of a period of commercial development of television, 
for which the Baird Company was formed. At the 
moment, the board is unable to make plans for the 
manufacture of receiving sets or for the commercial 
development of transmissions from the Crystal 
Palace, but it is not relaxing its efforts towards the 
greater perfection of the Baird system. On the 
contrary, the technical staff has been increased and 
the working hours have been extended. Shareholders 
have been asked for an expression of opinion on the 
recent formation of a television company merging 
the interests of two competitive companies. The 
directors reply that the new concern does not interest 
them to any great extent, because it has always been 
the policy of the board to rely on the company’s own 
effort and on its experience, technical staff, and 
patents. 


Manchester Electricity Supply. 


THE report of the Electricity Committee of the 
Manchester Corporation for the year ended March 
3lst last shows that there was a surplus of £199,936. 
The sales of electricity reached a total of 436-6 
million kWh, being an increase of 26-9 millions, or 
6-6 per cent., compared with the preceding year. 
The average price of fuel was 14s. 2d. per ton, and the 
consumption 375,328 tons. The average weight of 
coal consumed per kWh of electricity sold was 1 - 92 lb., 
as against 1-85 lb. in the year before. Although there 
was a net decrease of £20,626 in the total revenue, 
the number of consumers increased by 14,899, bring- 
ing the total connected to 103,059. Industrial power 
showed an increase for the year of 10-2 million kWh. 
Work is in hand for replacing the existing steel 
chimneys at Barton by two brick chimneys, 300ft. 
high by 18ft. diameter. The main stacks are to be 
erected upon reinforced concrete towers, each having 
four legs, about 100ft. high. The erection of an installa- 
tion of ash sluicing plant for the automatic removal of 
ashes from all the boilers has been begun and the 
house service cubicles have been equipped with carbon 
dioxide fire extinguishing plant. At the Stuart-street 
station the installation of two large boilers has been 
completed and the boilers have been put into service. 
The boiler-houses have a vacuum plant for cleaning 
purposes and for removing soot from the boilers. The 
ashes are transported by a water sluice. Electrical 
water heating seems to be growing in favour. Upon 
the hire system 130 heaters and 200 wash boilers have 
been installed. 


Profit-Sharing in 1933. 


Ten profit-sharing schemes, involving 3000 par- 
ticipants, were withdrawn during 1933, according to 
figures published this week by the Ministry of Labour. 
At the end of the year there were 454 schemes in 
operation in businesses of every kind in Great Britain 
and Northern Ireland. These schemes were organised 
by firms having 377,000 workpeople, of whom about 
217,000 were entitled to participate. Financial 
details are given of 385 schemes, the average distribu- 
tion among 190,500 workpeople being £10 17s. 8d., 
giving an addition to earnings of 5-5 per cent. In 
purely commercial businesses there were 289 schemes 
in operation during the year, involving 182,000 work- 
people out of a total of 339,900 employed. Only 
224 schemes reported financial results to the Ministry. 
Out of a total on the pay roll of 216,100, there were 
155,800 participants, who received a cash bonus 
of £12 0s. 7d., equivalent to an average addition to 
their wages of 5-8 per cent., which amounted in 
the aggregate to £1,874,000. These latter figures 
compare with those of 1932 as follows :—232 schemes ; 
total employed, 228,500; participants, 





distributed, £1,574,900. In the metal, engineering, 
and shipbuilding section, there were 38 schemes 
known to the Ministry to have been in operation at 
the end of 1933. These schemes concerned 17,200, 
out of a total of 52,100, workpeople. Twenty-two 
schemes gave particulars showing that 13,600 par- 
ticipants received an average bonus of £2 2s. Id., 
equal to 2 per cent. addition to wages. The 1932 
report for this section gave 27 schemes, 14,200 par- 
ticipants, and a bonus of £2 12s. Lld. (2-7 per cent.). 
Other trades of an engineering interest were the 
glass, chemical, soap and paint section, reporting 
nine schemes, 12,400 participants, and an average 
bonus of £14 16s. 7d. (10 per cent.) ; and the gas, 
water, and electricity supply section, in which 68 
schemes, with 49,900 participants, gave an average 
bonus of £9 6s. 5d., or 4-8 per cent. increase in wages. 
The bank and financial group showed hy far the best 
result, seven schemes, with 14,700 participating 
employees, resulting in an average bonus of 
£56 10s. 9d. (16 per cent.). No new scheme was 
reported during the year, and of those discontinued 
one was in connection with an engineering concern 
having about 1200 employees, the reason given for 
the withdrawal being the “dissatisfaction of 
employers with the working of the scheme”; in 
a second case, that of a gas company, amalgamation 
with a similar concern caused the scheme to be 
absorbed ; while a third withdrawal was by a com- 
pany generating and distributing electricity, the 
reason in this case being that “‘ all the shares reserved 
for employees had been allocated.”” The final section 
of the Ministry’s report deals with profit-sharing 
in co-operative societies of all kinds. In this section 
there were 165 known schemes, of which 161, with 
34,700 participants, declared an average bonus of 
£5 14s. 11d., giving an addition to earnings amounting 
to 4-6 per cent. . 


The Late Mr. Horatio Sandford. 


Many of our readers, and particularly all those who 
took part in the Canadian Summer Meeting of the 
Institution of Mechanical Engineers in 1932, will 
regret to learn that Mr. Horatio Sandford died on 
June 12th, a few days before his seventy-eighth 
birthday. He was the youngest son of the late William 
Sandford, of Gravesend. After his apprenticeship at 
Messrs. Stewarts’ shipyard at Millwall, he entered the 
drawing-office of Messrs. John Redhead at South 
Shields, where he gained much experience in marine 
engineering. Later he returned to Gravesend and, 
with an elder brother as partner, established a general 
engineering business which acquired a wide connec- 
tion. He retired in 1919., In his early days on the 
Tyne he evolved a design for a steam turbine, but 
abandoned it because he was unable to see how to 
deal satisfactorily with the exhaust steam. Towards 
the end of last century he patented a water-tube 
steam boiler, the feature of which was the ability to 
remove with great ease the whole of the tube battery 
intact. Some of these boilers made by his firm are 
still successfully at work. He also designed a special 
false bottom for dredgers and was responsible for 
many improvements in plant and machinery used in 
cement, chemical, and other works in which his chief 
activities lay. During the war he was an advisory 
member of the Kent Munitions Committee, and also 
did much work in connection with the equipment of 
vessels for both marine and inland water transport. 
He had been a member of the Institution of Mech- 
anical Engineers since 1886. Mr. Sandford took an 
active interest in civic affairs and was a member of 
the Committee formed to deal with the inception of 
the early electric generating station of the borough 
of Gravesend. He had been a Justice of the Peace 
since 1900. He leaves a widow, and two sons of whom 
the elder is in practice as a consulting engineer and 
the younger is a well-known geologist. 


A Target Towing Vessel. 


Wits the launch of a target-towing vessel, “ Sir 
Hastings Anderson,’ from the Govan shipyard of 
Harland and Wolff, Ltd., on Thursday, June 14th, 
another addition was made to the large number of 
special vessels constructed by this firm within recent 
years. Built for H.M. War Department service, the 
length of the vessel is 112ft., the moulded breadth 
25ft., and the moulded depth 12ft. 6in. With five 
water-tight bulkheads, the vessel was _ specially 
designed for towing targets at high speed. The steer- 
ing gear, windlass, and capstan are electrically 
operated, and a balanced type rudder provides for 
quick turning and easy steering. A 175-kilowatt 
oil engine set operated on the Ward-Leonard principle 
constitutes the target-towimg power equipment, 
whilst the propelling machinery consists of an eight- 
cylinder airless-injection, four-cycle, direct-reversible 
oil engine of the Harland-B. and W. type. It 
is directly coupled to the propeller shaft, and all 


the main auxiliaries are driven direct from it. Two 
oil-engine-driven generators provide current for 
lighting, and for the standby auxiliaries. A large 


diameter winding drum to take a long length of 
towing wire is situated in the engine-room. Keeling 
gear and the necessary indicating dials are provided. 


157,600 ;| The towing wire is led through a deck box of 


5-1 per cent. addition; bonus, £9 19s. 10d.; total! special design to a stern fairlead. 
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The Development of the Parsons 
Steam Turbine. | 


No. XXV. 
(Concluded from page 598, June 15th.) 


50,000-kKW Rexneat TURBINES AT DUNSTON 
(continued). 


THE 


T\HE three main governor valves are controlled by a 
centrifugal speed governor in the high-pressure end 
of the turbine. The usual lever system, connecting 


the governor to the relay plungers, has been replaced 
by an oil pressure system in which the position of the 
relay plungers is determined by the pressure of oil 
under the pilot pistons in each of the relay plunger 
This method of gavernor control is illus- 
Oil is supplied 


chests. 
trated diagrammatically in Fig. 196. 





H.P. GOVERNOR. | | 





3H.P. RELAYS. 


overspeed reaches 5 per cent. it opens them on the 
other side. It thus allows the oil to escape from 
beneath the relay pistons, and the valves to be closed 
by their operating springs. The longitudinal position 
of the sleeve is adjustable by hand, and the exact 
speed at which the valves will close can, therefore, 
be altered to suit the requirements of the station 
engineers. 

Spring-loaded relief valves K and L are provided 
in both the pilot and power oil systems. Oil con- 
tinually escapes through the valve L, thereby main- 
taining the circulation and so avoiding the necessity 
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Fic. 196—GOVERNOR GEAR OF DUNSTON TURBINES 


to the relay system from two separate pumps mounted 
on the same spindle as the lubricating oil pump. One 
of these pumps, A, delivers oil at an approximately 
constant pressure to the three relay plungers B which 
control its admission beneath the power pistons C. 
The second or “ pilot’ pump D supplies oil to the 
undersides of the three pilot pistons E and to the 
triangular pressure regulating port F, the opening of 
which is directly controlled by the speed governor. 

The way in which this governor determines the 
amount of opening of the three high-pressure steam 
valves is as follows :—Should the load on the turbine 
increase there will be a tendency for the speed to 
fall ; the governor weights will then move inwards and 
displace the plunger F to the right. This will decrease 
the opening of the port through which the pilot oil 
can escape, thereby increasing the pressure under the 
pilot piston E and causing the piston to rise against 
the action of its loading spring. The motion of the 
piston will be transmitted mechanically to the relay 
plunger B, causing its displacement upwards and so 
admitting oil beneath the power piston C. The steam 
valve will thus be lifted, admitting more steam to the 
turbine until, by the action of the lever at the top of 
the valve spindle, the relay plunger is restored to its 
original neutral position. Conversely, if the load 
should decrease, the governor will increase the open- 
ing of the leakage port and so reduce the pressure in 
the pilot system. The pilot piston E will then descend, 
lowering the relay plunger B and thus permitting the 
escape of the pressure oil from under the piston C 
until the closing of the steam valve is sufficient to 
restore once more the plunger to its neutral position. 
The load at which each of the governor valves opens 
and closes is determined in the simplest possible 
manner by the tension given to the springs above the 
respective pilot pistons. 

The two 13in. valves, through which the reheated 
steam is admitted to the inlet of the low-pressure 
cylinder, are controlled by a separate governor 
driven from a countershaft between the two cylinders 
of the turbine. Oil is supplied to this system from the 
same pump A that serves the relays of the high- 
pressure valves as described above. The operation 
of the governor gear for the low-pressure cylinder is 
simpler than that for the high-pressure cylinder, as 
this gear is only required to hold the low-pressure 
valves full open so long as the machine does not exceed 
its normal speed by more than 5 per cent., and in 
that event to elose them completely. The ports in 
the bush J of the low-pressure governor are so 
arranged that at normal speed they are uncovered, 
and oil is, therefore, freely admitted under the relay 
pistons of the low-pressure valves, holding them wide 
open. If the speed increases the plunger H is moved 
to the left, closing the ports, and by the time the 





of starting a large quantity of oil into motion every 
time the governor is called upon to act. By means 
of this valve a constant pressure of approximately 
60 lb. per square inch is maintained in the power 
oil system. The valve K is set to open at 70 lb. 
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and power oil circuits for the high-pressure governor 
gear is to secure the most perfect speed regulation 
possible. The function of the pilot system is to ensure 
that, once the spring above any pilot piston has been 
adjusted, the lift of the corresponding steam valve 
should depend only upon the pressure of the oil in 
the system, and should not be influenced by any 
possible out-of-balance forces on the valve due to 
the flow of the steam. If such forces should exist 
at any load, they would be taken by the pressure 
of the power oil in the relay cylinder which plays no 
direct part in the governing. The ‘“ Diabolo” form 
of the valves themselves has been evolved with the 
idea of eliminating, as far as possible, all out-of 
balance forces consequent on the momentum of the 
steam. Such forces, which may be considerable with 
dense steam moving at a high velocity, are not only 
conducive to unstable governing, but are liable to 
cause chattering of the valves, excessive wear, and 
even fracture of the spindles. In the Dunston 
turbines, the emergency valves and the governo: 
valves are forged in one piece with their spindles, 
so that there are no nuts or other loose pieces exposed 
to the high-temperature steam. Their curved profile, 
adjacent to the seating edges, has the advantage 
that the ratio of effective area to valve lift increases 
continually as the valves open, a feature which assists 
in maintaining constant sensitiveness of governing 
at all loads. The spindle glands are plain bushes of 
perlitic iron, with fine clearances and two leak-ofi 
ports for the leakage steam. Perlitic iron has proved 
most successful for this purpose, and gives no trouble 
from distortion, even in machines working at the 
highest steam temperatures. 


In a large turbine, such as those at Dunston, work. 
ing with highly superheated steam, there can be no 
doubt about the advantages of providing motor- 
driven turning gear, so that the shaft may be kept 
slowly rofating for some time after the machine has 
been shut down. If this is not done, the machine 
cools unevenly, with the result that the rotors become 
temporarily distorted and, therefore, out of balance. 
This distortion may persist for several hours, during 
which time the machine cannot be restarted without 
excessive vibration, which, moreover, will not 
disappear until it has been on load for a considerable 
time. The use of turning-gear also greatly simplifies 
the operation of starting up a turbine from the cold 
state, as, without it, unsymmetrical heating of the 
rotors can hardly be avoided. With the machine 
slowly rotating under the action of the gear, only 
enough steam need be admitted to warm up the rotors 
gradually and evenly. The design of the turning gear 
fitted to the Dunston turbines is illustrated in Fig. 
197. A gear wheel A bolted to the coupling between 
the high and low-pressure cylinders is driven by a 
pinion B. This pinion is mounted on a countershaft 
C, on which it is free to slidé along a helical feather 
solid with the countershaft. The latter carries a 
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Fic. 197—ROTOR TURNING GEAR 


pressure, which is more than the highest normal work- 
ing pressure in the pilot system. 

Both oil systems are connected to a common 
emergency relief valve M, which is connected in its 
turn to the emergency trip gear of the turbine, so 
that in the event of the unit overspeeding and tripping 
out the oil in both systems would be released and all 
steam valves therefore closed. 

The principal reason for adopting separate pilot 





SECTION A.A. 


worm wheel D, driven by a worm E, which is directly 
coupled to an electric motor F. The motor develops 
10 H.P. at a speed of 1440 r.p.m., and turns the 
turbine shaft at 13 r.p.m. by means of the gear referred 
to. To enable so small a motor to start so heavy a 
mass, and to keep it in motion, the whole of the 
bearings of the turbine and alternator are provided 
with a high-pressure oil system which enables the 
several journals to be lifted off their bearings and 
floated on a film of oil before the turning gear is 
started. A motor-driven pump, comprising six 
single-acting rams, capable of delivering at a pressure 
up to 1500 lb. per square inch, supplies oil under each 
journal. In order to ensure that every bearing is 
adequately served by the lifting oil, each ram of the 
pump serves one bearing only. 

To start the turbine from rest in a cold condition, 
a vacuum of about 10in. is first produced in the con- 
denser. The high-pressure oil pump is then started 
to float the rotors, and this being done, the turning 
gear is put into operation. This is effected by the 
loose hand lever K, which carries with it the lever L, 
and so turns the spindle, causing the pinion B to 
be slid into gear with A by means of the forked lever 
G. The lower end of this lever is extended to meet 
a spring-loaded plunger M, the duty of which is to 
ensure that the pinion is held clear of the gear wheel 
when the turning gear is not in service. 

So long as the motor is turning the turbine shaft, 
the pinion B is held in gear by the reaction of the 
spiral feather through which the drive is transmitted. 
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As soon, however, as the turbine begins to turn 
faster than the motor driving it, the reaction works 
in the opposite sense, and, aided by the spring plunger 
M, it causes the pinion to move to the left, out of 
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the usual Parsons construction, namely, stranded 
cables laid to the form of the slots and having their 
individual wires insulated from each other by asbestos. 
The stators weighed 115 tons each when completely 
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Fic. 198—62,500 KVA ALTERNATOR FOR 


gear with the wheel A. The gear is thus automatically 
disengaged as the turbine gains speed, and the turning 
motor may be switched off. The admission of 
sufficient steam to cause the turbine to overrun the 
turning gear need not be deferred after a vacuum of 
about 25in. has been attained in the condenser, when 
running up to speed may be commenced. 

In large turbines working with steam at the high 
temperature employed at Dunston, and particularly 
when the steam is reheated to the same high tem- 
perature before entering the low-pressure cylinder, 
provision for the expansion and contraction of the 
machine is obviously of particular importance. In 
the Dunston turbines the high-pressure cylinder is 
bolted down firmly at the exhaust end, and the high- 
pressure pedestal, which is, of course, attached to the 
cylinder, is free to slide longitudinally between guides. 
The low-pressure cylinder is also fixed at its exhaust 
end, and is allowed to expand towards the high- 
pressure cylinder. The intermediate pedestal con- 
taining two bearings, the coupling, turning gear and 
low-pressure governor, is bolted to the end of the 
low-pressure cylinder, and therefore has to move with 
it. The forward end of the pedestal casting carries 
a machined projection which engages with a guide 
bolted and dowelled to the adjacent end of the high- 
pressure cylinder, and thus maintains the two 
cylinders always in perfect alignment. The weight 
of the pedestal is supported by a planed bed plate, 
on which an indicator is fixed to show the amount 
of expansion under any conditions of load. 

The altetnators, one of which is shown in section 
in Fig. 198, are designed to give a continuous output 
of 62,500 kVA at 13,500 volts, the speed being 1500 
revolutions per minute. Both stator frames and bed- 
plates are built up from welded steel plates, while 
the end shields of the stators are made from an insulat- 
ing and non-inflammable material in place of the 
cast iron commonly employed. This practice was 
first adopted for the second of the 36,000-volt alter- 
nators built for the Brimsdown station, and the mani- 
fest advantages of such end shields, owing to their 
freedom from eddy currents and their lightness, led 
to their employment for the Dunston alternators. 
Another feature in which the Dunston machines 
benefited from the work done in connection with the 
development of high-voltage machinery is the insula- 
tion of the stator conductors. This is of flexible 
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wound, and were transported to the power station in 
that condition. 

Each alternator rotor was made from a single 
forging of mild steel; the size of these forgings will be 
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exciters are necessary, nor has any variable resistance 
to be inserted in the alternator fields, the voltage of 
the alternators being perfectly regulated by the 
control of the exciter field. 

The ventilation of the alternators has been carried 
out with extreme thoroughness, and represents in 
many respects an important advance in practice. 
In the Dunston machines Messrs. Parsons have 
carried the principle of the closed air circuit to its 
logical conclusion, including therein not only the 
alternators, but also their slip rings and exciters, 
and giving even the fan motors as well protection 
from dust and dirt, and the benefits of clean, cool air. 
As shown in Fig. 200, two main air circulating fans 
are provided for each unit, each fan being of sufficient 
capacity to enable the alternator to carry a con- 
tinuous load of 40,000 kW with the other fan out of 
service. The alternators are thus capable of working 
at any load up to the most economical load with a 
single fan, so that under normal conditions with both 
fans running the cooling is extremely effective. 

The fans, together with the duplicate air coolers, 
are housed within the confines of the foundation 
block. This arrangement not only saves useful space, 
but permits of a much more direct and efficient dis- 
charge of air from the fans than is possible when the 
latter are placed outside the foundations. It also 
reduces the volume of air in the circuit and with it 
the possible damage from fire. The fan motors alone 
are in the basement, and the space they occupy is 
insignificant. The fan bearings are in a recess so as 
to be readily accessible to the attendant without the 
necessity for him to enter the air chamber. 
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FIG. 200—AIR CIRCULATION 


realised from Fig. 199, which shows one of them 
leaving the works of the makers at Sheffield. The 
rotor windings were insulated with mica. Heavy 
damping windings specially bonded to the end caps 





The cooling air for the exciter is drawn from the 
main air circuit by means of a fan on the armature, 
and after it has passed through the core and windings 
it travels over the commutator. It is then led by a 
duct in the bed plate to the slip rings and brushes 
of the alternator rotor, and after passing through a 
small viscous air filter, which is arranged in sections 
that can easily be removed for cleaning, it is returned 
to the main air circuit for recooling. The small ' 
filter is provided to ensure that the air is always quite 
clean and free from any trace of dust from the 
brushes. 

Before the alternators left the Heaton works 
they were submitted to the usual tests which included 
running up the rotors in their completely wound and 
finished condition to an overspeed of no less than 
40 per cent. Each rotor was maintained at this 
overspeed for a period of five minutes, after which 
the speed was reduced to its normal value and the 











FIG. 199—-ALTERNATOR ROTOR FORGING 


Fic. 201—ROTOR 


ENTERING OVERSPEED TEST CHAMBER 





standard B.S.I. voltage test applied while the rotor 
was still running at this speed. The 40 per cent. 
overspeed test subjected the rotor and windings to : 
centrifugal stresses twice as great as those encoun- 
tered at normal speed, and thus put the soundness of 


were also fitted. The end play of the rotors is con- 
trolled by a thrust block in the main alternator bear- 
ing at the exciter end of each machine. The exciters 
are of the Parsons stabilised type, directly coupled 
to the ends of the respective rotor shafts. No exciting 


micanite, which will withstand all stresses due to the 
differential expansion of the iron and copper and all 
temperatures attainable by the machine without 
mechanical injury or the impairment of its insulating 
qualities. The stator conductors themselves are of 
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the material and workmanship beyond the possi- 
bility of doubt. These tests were carried out in a 
reinforced concrete chamber constructed for such 
purposes in the grounds of the Heaton works. The 
walls of the chamber are 3ft. in thickness and the whole 
is covered with earth to a depth of 25ft. The appear- 
ance of the entrance to the chamber is illustrated 
in Fig. 201, which also shows the rotor of one of the 
50,000-kW alternators being taken for its overspeed 





test. For the purpose of this test the rotors are 
driven by a 1000 H.P. electric motor, provided with 
mechanical gearing to enable test speeds from 1500 
to 9000 revolutions per minute to be obtained. 
While the overspeed tests are in progress, no one is 
allowed inside the chamber, the motor being controlled 
from a separate building containing all the appa- 
ratus and instruments which have to be observed or 
manipulated during these tests. 








The San Francisco-Oakland Bridge. 
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YAN FRANCISCO BAY may be described as an 
\O elongated inland lake lying parallel with the 
coast line and joined, halfway down its western side, 
to the Pacific by a wide channel, the famous Golden 
Gate. At the head of the southern peninsula thus 
formed stands the city of San Francisco. Opposite it, 
on the northern peninsula, is Marin County, with 
Sausalito and other townships. Due eastwards from 
San Francisco, on the opposite side of the bay, is the 
large town of Oakland. In our issue of August 18th, 
1933, we gave particulars of the immense suspension 
bridge now being built across the Golden Gate to 
connect San Francisco with Marin County, and inci- 
dentally to provide an important link in a direct route 
extending from the Canadian border to Mexico. 
Between the main towers this bridge will have a span 
of 4200ft. and a clearance of 220ft. above mean 
high water level. With its approaches the Golden 
Gate Bridge will have a total length of 9267ft. 
Simultaneously with the construction of this bridge 
there is now being built another bridge—or rather a 





ing six lanes of motor vehicle traffic and a lower deck 
providing accommodation for three lanes of heavy 
motor transport vehicles and two lines for inter- 
urban electric cars. 

The San Francisco-Oakland Bay Bridge, to give it 
its full official title, has been designed to relieve a 
traffic situation that has called increasingly for 
solution within the last decade or so. Between the 
two waterfronts the bay is about 4} miles in width, 
and to-day all passenger and vehicular traffic is trans- 
ported from shore to shore by ferry. The ferry boats 
carry either passengers or both passengers and motor 
vehicles, and make as many as 400 trips every twenty- 
four hours. In addition, forty-eight trips are made 
daily by the freight-car ferries operated by the railway 
companies. The majority of the passengers and the 
motor vehicles arrive at or depart from San Fran- 
cisco at or adjacent to the Market-street waterfront, 
and as a consequence that section of the harbour has 
become an extremely congested one. 





the possible sunshine is blanketed between 3 p.m. anc 
7 p.m. In the early summer months the bay is 
enveloped in a characteristic haze that obstructs 
vision. Again, under some atmospheric conditions, 
and usually in the calm period of the early morning, 
a heavy black pall of smoke overhangs the city, 
cloaking distinguishing points lying beyond the 
water’s edge. The air remains in this state until about 
9.30 a.m., when a light wind commonly dissipates the 
smoke clouds. In these circumstances it is difficult 
and sometimes dangerous or quite impossible to main- 
tain the ferry schedules. 

Within the district having Oakland as its centre of 
population some 500,000 people live, and many of 
them either have business daily in San Francisco or 
visit that city frequently. On the other hand, of San 
Francisco’s 635,000 dwellers, a goodly number either 
daily or often cross the bay to its eastern shore. In 
1929 the railway and vehicular ferries combined 
transported 46,097,883 passengers and 4,490,513 
vehicles. These figures represented an increase of 
8-2 per cent. over the traffic in the preceding year. 

The building of a bridge across the bay had been 
discussed for years, but most of the schemes advanced 
were the playthings of promoters and _ politicians. 
The situation was completely transformed when 
the State Legislature, in 1929, called into being 
the California Toll Bridge Authority. In the same 
year the President of the United States and the 
Governor of California created an organisation known 
as the Hoover-Young San Francisco Bay Bridge 
Commission. The problem before the Commission 
was to work out a solution of the State and interurban 
traffic needs between the County of San Francisco 
on the west, and the County of Alameda on the east 
side of the bay. The organisation was further called 
upon to reconcile these ends with the needs of national 
defence and the interests of navigation. Objections 
had previously been raised that a bridge at the 
proposed site would have to cross a waterway much 
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series of bridge structures—which will join San 
Francisco with Oakland. From the following descrip- 
tion of this second bridge it will be noted that, 
although the total length is nearly four times as great 
as that of the Golden Gate Bridge, it is not in any 
of its parts of the same dimensions as that structure. 
The Golden Gate Bridge consists of a single suspension 
bridge with relatively subsidiary approach spans at 
each end. The San Francisco-Oakland Bridge is, 
properly speaking, two suspension bridges joined to 
one another and connected ;across an island to a 
cantilever bridge which Jeads to a number: of girder 
spans and finally to a mole. The longest span of the 
suspended portion is not much more than half the 
length of the main span of the Golden Gate Bridge. 
The clearances above high water level are about the 
same. In one respect, however, the San Francisco- 
Oakland Bridge surpasses the Golden Gate Bridge. 
The Golden Gate is designed to accommodate six 
lanes of motor vehicle traffic on a roadway 60ft. wide 
with two side walks, each 10ft. 6in. wide, which may 
eventually be used for an electric trolly car service or 
similar rapid means of transport. The San Francisco- 
Oakland Bridge will have an upper deck accommodat- 
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Annually, there is an aggregate of 16,000 in-and-out 
movements of ocean-going ships at San Francisco, 
and the majority of these vessels have to cross the 
routes used by the ferries either when approaching or 
leaving the docks. This state of affairs arises from 
the fact that a very considerable section of San 
Francisco’s northern shore line is exposed to storm 
waves sweeping in through the Golden Gate, and 
therefore the shipping accommodation is arranged 
mainly on the more sheltered eastern waterside. 
Within the area traversed by the major volume ‘of 
shipping and by nearly all the ferries tidal currents 
attain a maximum velocity of 6 miles an hour. At 
times the harbour is swept by high and even violent 
winds. During certain months the difficulties of 
navigation are intensified by fog or haze. What are 
locally called “tule fogs”? are rather common on 
winter mornings. These fogs are thick, low-lying 
banks of dense vapour that later disappear seaward. 
In the months of June, July, and August fogs enter 
the bay from the sea through the Golden Gate. They 
appear about 1 p.m. and cover the whole sky by 
3 p.m., and they have an average depth of 1700ft. 
In the course of these three months 50 per cent. of 
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used as a naval anchorage—one that would inevitably 
play a vital part in fleet operations should the West 
Coast be menaced by a hostile force. The type of 
bridge finally approved, and the site chosen for it, 
are claimed to ensure the desired freedom of move- 
ment of craft of all sorts and sizes entering, or likely 
to enter, the Port of San Francisco during the assumed 
life of the bridge—namely, sixty years. 

To enable the Commission to reach a decision, 
extensive traffic studies were made and exploratory 
drilling was carried out to ascertain the nature of the 
subaqueous formations upon which the foundations 
for the bridge piers would have to rest. Six different 
sites for bridge crossings were considered. A line 
for an underwater tunnel was also projected, but this 
scheme was at an early stage declared to be unsuitable 
and impracticable. In the end, the route chosen 
for the bridge was one running from Rincon Hill, 
in San Francisco, out to Yerba Buena Island, in the 
harbour, and then turning more nearly to the east 
to cover the interval between Yerba Buena Island 
and the Oakland waterfront—the approach to Oak- 
land being to the north of that city’s busy harbour— 
see Fig. 1. This route was considered practicable 
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from an engineering standpoint because of the 
favourable rock formation between San Francisco 
and Yerba Buena Island that was disclosed by the 
exploratory drilling. The route was further pro- 
nounced by the Commission to be economically 
sound under a proper fiscal plan, and likely adequately 
to serve the needs of the transbay traffic. The 
bridge, to satisfy the latter requirement, was to be 
so designed as to provide at least six lanes for passen- 
ver vehicular traffic, and, in addition, to have five 
lanes for interurban~and heavy automobile truck 
traffic. The Commission insisted that the design 
finally accepted should conform with the scenic 
beauty of San Francisco Bay. 

Between approaches, the approved design has a 
total length of 39,785ft., or 7-54 miles. For 17,546ft. 
of its length, the bridge will be over water, and in 
crossing Yerba Buena Island the route for about 
540ft. will be through a two-level tunnel of very 
unusual dimensions. The total estimated cost is 
75,000,000 dollars, and of this sum 62,000,000 dollars 
will be lent by the Reconstruction Finance Corpora- 
tion of the Federal Government, because the bridge 
will be a self-liquidating project, the proposed tolls 
being such as to refund the cost of the undertaking 
within twenty years after it is opened for service. 
When thus paid for, the bridge will be a free one. 
It is scheduled to be ready for opening in 1937, and, 


The structure between San Francisco and Yerba 
Buena Island will consist of two main suspension 
spans, each 2310ft. between centres of the supporting 
towers, and four side spans each having a length of 
1160ft. The first of the main towers for this portion 
of the structure will rise at the outer end of Pier 24 
on the San Francisco shore to an altitude of 475ft. 
above the level of high water. The west side span 
reaching inland to the anchorage pier will have a 
length of 1171ft., while the associated main span 
reaching out over the waterway to the second tower 
will be made up of seventy-six panels and have a 
length of 2310ft. The succeeding side span, 1160ft. 
in length, will be linked with a great central anchorage 
situated in mid-channel. The side span of the next 
main portion will also be secured to this central 
anchorage, while the easternmost side span will be 
tied to an anchorage on Yerba Buena Island that 
will be erected close to the water’s edge. The two 
shoreward towers will be 475ft. high and the two towers 
near midstream will be 500ft. high, and the founda- 
tions for these towers will be carried on an average 
15ft. into the ridge of rock that runs between San 
Francisco and Yerba Buena Island. The base lines 
of these piers, taking them in their sequence east- 
ward, will be 105ft., 220ft., 180ft., 100ft., and 180ft. 
respectively below mean low water. The rock is 





composed of alternating layers of shale and sandstone, 
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FIG. 2— CROSS - SECTION 


within a year following. the computed motor car 
crossings will amount to 8,850,000 in the course of 
a twelvemonth. An ultimate yearly movement 
of 16,000,000 motor car trips is provided for by the 
design. It is believed that the present ferry toll on 
automobiles of 60 cents can be reduced to 40 cents 
for the bridge trip, and that truck and commodity 
tolls can be lowered 20 per cent. below those now 
prevailing on the boats. At these rates and on the 
assumed volume of traffic, the bridge is expected 
to pay for itself in about a score of years—the tolls, 
incidentally, providing a reserve of 11,500,000 
dollars for maintenance. The bridge should shorten 
by twenty-five or thirty minutes the time now 
required by a ferry trip. Motor vehicles will consume 
fuel in crossing the bridge where they do not do so 
when afloat, but this outlay will be offset by other 
gains. 

As originally planned, the gap between the San 
Francisco waterfront and Yerba Buena Island was 
to be bridged in the main by four cantilever spans, 
each 1700ft., between adjacent tower faces, the total 
distance over the water between the two shores 
being 8846ft. The prescribed clearance at mean 
high water was fixed at 214ft., which was more than 
35ft. above the tallest mast entering the harbour in 
1930, when the Hoover-Young Commission made its 
report. The first design also called for a cantilever 
span, 720ft. between bearings, just east of Yerba 
Buena Island, and that span was to be followed by 
a succession of 300ft. spans extending thence to the 
end of the Key Route Fill, reaching out from the 
Oakland shore, the interval between the east side 
of Yerba Buena Island and the western end of the 
fill being 8700ft. 

The design upon which the bridge is now being 
built differs from the original plan in some important 
particulars, and special care has been taken to 
provide for a much freer movement of shipping, 
both in the main waterway between San Francisco 
and Yerba Buena Island, and the channel that lies 
immediately east of Yerba Buena Island—a channel 
that will probably be deepened so that it can be used 
by battle-ships of the heaviest draught. This latter 
provision will afford access to and departure from 
the regular naval anchorage even if damage to the 
structure between San Francisco and Yerba Buena 
Island should block or hamper the movements 
of vessels. 





OF SUSPENSION BRIDGE 


and exploratory drilling indicated that it imereases 
in hardness with depth. 

Unquestionably, the most notable feature of the 
west channel bridge is the great central anchorage, 
which will rise 300ft. above high water. This massive 
reinforced concrete structure is to be set on rock 
180ft. below mean low water, and the pier will be 
carried down to that depth by a caisson having a 
horizontal section of 92ft. by 197ft. The anchorage 
pins of the two side spans tied to this structure will 
be 170ft. apart at the top of the pier, and the upper 
portion will contain 280 tons of nickel-steel anchor 
plates, to which the suspension cables will be secured 
by heat-treated eye bars. Inasmuch as the dead- 
load pull of the associated spans will be balanced, 
the central anchorage will be required to accommodate 
only the live-load pull of the main cables. The opera- 
tion of seating this central anchorage on rock at the 
prescribed depth will be a very difficult engineering 
task. Open caissons of special design are to be used. 
Because of the depth of the water, compressed air 
will be used to land the caissons on the bay floor. 

The four main suspension cables of the west channel 
bridge will be composed of thirty-seven strands, 
each strand being made up of 460 wires, capable of 
withstanding a tensile stress of 225,000 Ib. per square 
inch. Each cable will have an outside diameter, 
when compressed, of about 28in. 

The western approach to the bridge is from a 
spacious area to be reserved for that purpose west of 
Rincon Hill, approximately a mile inshore from the 
water front. This plaza will be linked by a viaduct 
with the bridge proper. Ramps will connect with the 
lower level of the viaduct at intermediate points 
between the plaza and the water front to serve the 
interurban railways and the motor trucks and omni- 
buses that will travel on the lower deck of the bridge. 
The upper deck will be reserved for automobiles, 
and on it provision will be made for six lanes of 
traffic. On the lower deck there will be two tracks 
for interurban car lines and three lanes for trucks 
and omnibuses. A typical cross section of the suspen- 
sion bridge is shown in Fig. 2. 

The route across Yerba Buena Island will have a 
length of 3585ft. Part of the way will be carried 
through the tunnel already referred to, and there will 
be a viaduct that will join the east channel section of 
the undertaking. The tunnel will be cut through the 
crest of the island and will be constructed with a 





lining of steel and reinforced concrete. In cross 
section—see Fig. 3—the finished tunnel will have an 
internal width of 65ft. 6in. and a maximum height 
of 53ft. The upper section of the tunnel will have two 
sidewalks, each 3ft. 9in. wide, and one 58ft. roadway, 
and at the centre of this level the arched ceiling of 
the tunnel will have a height of 28ft. 9in. One-half 
of the lower level of the tunnel, that devoted to motor 
vehicles, will have an overhead clearance of 16ft., 
with one roadway 31ft. in width. The other half of 
the lower level will be arranged for two interurban 
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FIG. 3—-SECTION OF TUNNEL 


railway tracks, and will have a clearance of 20ft. 
between railheads and the ceiling. Because of the 
spaciousness of the tunnel and its short length, natural 
ventilation is counted upon to dissipate the exhaust 
gases from the motor vehicles. Inasmuch as Yerba 
Buena Island is a naval training station, provision 
will be made by means of ramps to facilitate the 
movement of traffic bound to and from the island. 

The cantilever bridge immediately east of Yerba 
Buena Island, and spanning the ship channel at that 
point, will have a central span of 1400ft. with two side 
spans, each 512ft. in length. This span will have a 
maximum clearance of 185ft. above high water. The 
next five sections of the bridge will be made up of 
spans having an average length of a little more than 
507ft., and from the end of the last of these spans 
the remainder of the bridge will be made up of 
fourteen spans, having an average length of 291ift. 
each. The offshore end of the 1400ft. cantilever span 
will be supported by a cellular pier carried down 220ft. 
below low water to a bearing on sand and gravel. 
about 100ft. above the deep lying rock. The next 
two piers will be cellular piers carried 170ft. below 
low water, while all the succeeding piers eastward 
will be supported on groups of concrete piles driven 
into stiff clay at a depth of about 140ft. The last of 
these piers will be just off the western end of the 
Key Route Fill, but in line with a new fill to be con- 
structed for the bridge route just north of and 
adjacent to the Key Route Fill. The fill will extend 
shoreward for a distance of approximately a mile. 
The fill will lie well to the northward of the routes 
followed by shipping entering and leaving the 
increasingly busy harbour of Oakland. The shallow 
area of the bay crossed by the fill is said to havé been 
produced in large part by the washings brought 
down in the heyday of hydraulic mining in California. 

The rock upon which the main piers will rest under- 
water has been ascertained to be Franciscan sand- 
stone and shale, the alternating layers varying from 
2ft. to 10ft. in thickness. The sandstone ranges from 
a poorly cemented, coarse-grained material to one 
that is siliceous and extremely hard. Provision has 
been made in the design of both the substructure and 
the superstructure to resist the lateral and vertical 
forces of earthquake vibration. The allowance made 
is for a force equivalent in its effect to 10 per cent. 
of gravity acting in any direction at the centre of 
mass of the structure. The unit stresses used in the 
various parts of the structure for a combination of 
earthquake and dead-load forces are 40 per cent. 
greater than the normal unit stresses. The rock 
upon which the foundations for the heavy piers will be 
set is capable of sustaining a safe load of 25 to 30 tons 
per square foot. The maximum foundation pressures, 
according to the design, do not exceed 25 tons per 
square foot. 

It is estimated that work on the bridge at the 
period of peak activities will give employment to 
fully 6000 persons. A total of 170,000 tons of struc- 
tural steel and wire will be used, together with 20,000 
tons of reinforcing steel. The concrete will require 
1,000,000 barrels of cement and 1,000,000 cubic 
yards of sand and broken rock. For forms and other 
purposes, there will be needed 30,000,000 board-feet 
of lumber. This monumental project is being carried 
out by the Department of Public Works of the State 
of California, of which Mr. C. H. Purcell is Chief 
Engineer. Mr. Purcell’s administrative associates 
are Mr. Charles E. Andrew, bridge engineer, and Mr. 
Glenn B. Woodruff, engineer of design. There is a 
board of consulting engineers composed of Messrs. 
Ralph Modjeski, Leon S. Moisseiff, Moran and Proctor, 
Charles Derleth, jun., and H. J. Brunnier. Immediate 
responsibility for the undertaking is vested in the 
California Toll Bridge Authority, of which the 
Governor of the State is the official head. 
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The Hamburg 


N our last issue we briefly referred to the thirteenth 

. annual general meeting in Hamburg of the 
Hamburg Experimental Tank Society, on Satur- 
day, June 9th. It was followed by visits to 
Liibeck and Travemiinde, on Sunday ; an inspec- 
tion of the Hamburg Experimental Tank on 
Monday ; and joint meetings with the Institution of 
Engineers and Shipbuilders in Scotland and the 
North-East Coast Institution of Engineers and Ship- 
builders, on Wednesday, Thursday, and Friday of 
last week. We were invited to take part in these 
meetings, and in what follows a short account of the 
principal events and a synopsis of the papers read is 
given. 

THE ~ Mon're Pascoa..” 

As in previous years, the members of the German 
party, some 350 in number, headed by Dr.-Ing. E. 
Foerster, Civil Ingenieur, editor of the technical 
journal Werft-Reederei-Hafen, and Vice-President of 
the Hamburg Tank Society, travelled on one of the 
twin-screw 14,000 gross ton motor passenger liners 
of the Hamburg South American Line. The vessel 
chosen this year was the ** Monte Pascoal,”’ a sister 
ship to the ** Monte Rosan,” the hull and machinery 
of which were described in our issue of June 7th, 1933. 

lt was originally intended to have a large number 
of scientific instruments on view, several of them in 
operation ; but owing to the large number of tourists 
which made the trip, this exhibition was abandoned. 
The loss was, however, made good as far as engineers 
and shipbuilders from the Clyde and Tyne—who, with 
their ladies and guests, numbered close upon 300— 
by the interest shown in the ship herself and her 
geared oil engine propelling machinery, which 
were inspected under the guidance of Captain 
F. Blauert, and Chief Engineer F. Busekist, with 
their respective staffs. The ‘‘ Monte Pascoal”” was 
slightly delayed by fog and arrived in Leith Roads on 
Wednesday morning, June 13th. The inspection 
by the English guests was made the same afternoon, 
tenders between Leith Docks and the ship being pro- 
vided. When the party had been officially received 
the ship made a short voyage in the Firth of Forth, 
turning again towards Leith near the Forth Bridge. 

LECTURES AND PAPERS. 

During the voyage across the North Sea the 
German members of the party enjoyed two lectures, 
one given by Dr. Hans Liibbert, of Hamburg, on 
“Modern British Deep Sea Fishing,’ and the other 
by Dr.-Ing. E. Foerster, on ‘‘ Present-day Shipping, 
Shipbuilding, and Engineering Questions.” The 
papers for the jomt English and German meetings, 
which were read on Wednesday afternoon, included 
contributions by Dr.-Ing. W. Pabst, on ‘‘ Methods of 
Measuring Rapid Changes of Tension, Pressure, and 
Strength”; by Professor G. Bauer, on “‘ Practical 
Limits of Super-pressure Steam in Ship Propulsion ”’ ; 
and by Herr O. Jebens on ** High-pressure Turbines 
and Boilers.” Short abstracts of these three papers 
are reproduced below. 

MEASURING CHANGES OF TENSION, PRESSURE AND 
STRENGTH. 

Recent developments in measuring methods have been neces- 
sarily influenced by the present state of technical knowledge. 
For the examination of materials, for instance, high-frequency 
processes, such as vibrations, must be measured. In addition, 
it is often desired to transmit readings to a distance, so that 
they can be observed at a central station. 

Measurements of tension, pressure, and strength may be 
deduced from measurements of elastic changes of shape, such 
as @ change of length. A universal method should therefore be 
possible, but does not yet exist. In each case it is necessary to 
consider the conditions in which the test is to be made, so that 
the most suitable inethod may be chosen. Exaggerated require- 
ments in one direction should not be allowed to interfere with 
other equally necessary observations. 

The natural frequency of an instrument for dynamic measure- 
ments must be higher than that of the process which it is to 
measure, and the effect of damping must not be overlooked. 
The speed of change, or, in other words, the highest leading 
frequency, is important, because the natural frequency of the 
measuring process depends essentially on the frequency of the 
external forces as well as on the natural frequency of the struc- 
tural parts in which the measurements are being made, and 
which are influenced by sudden variations in the external forces. 
Moreover, the sensitivity of the instrument must be taken into 
account. Sensitivity and natural frequency are closely asso- 
ciated, since an increase in sensitivity generally leads to a 
lowering of the natural frequency. For the comparison of 
measuring instruments an index of quality is suggested, and a 
number of points to be considered in the selection of a suitable 
method are mentioned. : 

After a short description of mechanical methods, which are 
generally useless for high-frequency measurements, optical 
methods are discussed, and the micro or scratching method is 
mentioned as an intermediate type, and its characteristics 
noted. Finally, electrical methods, including the oscillograph, 
are described. Electrical transmitting methods are divided into 
three main classes, using respectively resistance, capacity, and 
induction. Of limited use also, since they cannot measure 
tension, are the piezo-electric and magneto-elastic methods. 
PRACTICAL LIMITS SUPER-PRESSURE STEAM. 

In recent years there has been a strong tendency to increase 
the steam pressure of marine engine installations, with appa- 
rently a proportional increase in economy. Improvements 
have been effected in steam and fuel consumption by the intro- 
duction of superheating, but for the steam pressure conditions 
are very different. There is no economic advantage in raising 
the steam pressure on board ship above 1200 1b. to 1450 Ib. 
per square inch, and because of the difficulties entailed in con- 
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struction as well as in service, it is not advisable to force the 
pressure up to this limit. 

Fundamental to this consideration is the thermal etticiency 
of the evaporation process which shows how much of the heat 
expanded—n itself directly proportional to the cost of fuel—can 
be regained in the form of power. At constant temperature and 
increasing pressure the thermal efficiency improves at first 
quickly and later more slowly, whilst above 700 lb. per square 
inch it rather rapidly approaches a limit. These theoretical 
considerations, which follow from the physical properties of the 
water, are really still more unfavourable for higher steam pres- 
sures, because with rising initial pressure the efficiency of the 
turbines decreases so that after attaining a certain pressure 
limit there will be a loss in economy. For this reason, in turbine 
sets of from 10,000 to 20,000 S.H.P., this limit is approximately 
from 1750 lb. to 1900 Ib. per square inch, assuming the highest 
degree of superheat to which present-day materials can be 
subjected. This temperature is, however, not permissible at 
the pressures in question, lest the wetness of the exhaust, which 
plays a big part in the efficiency and wear and tear of a plant, 
should imperil the blading. 

Apart from the efficiency of the turbine, there are, however, 
two other factors which still further lower the economic limit 
for high pressures. First, the transmission losses in the gearing 
will increase with higher pressures, because double-reduction 
gearing will be resorted to more and more, and, secondly, the 
feed pump will have a greater fuel consumption. It has been 
calculated that in a large Australian liner of 20,000 H.P., the 
annual fuel saving obtained by raising the pressure from 375 Ib. 
to 750 lb. per square inch is approximately £4600; in going 
from 750Ib,. to 1125 1b. per square inch, it is about £2300; 
and, finally, in increasing from 1125 lb. to 1500 lb. per square 
inch, the approximate saving is £900. 

More favourable conditions might be created by raising the 
temperature, but further progress in metallurgy is necessary. 
The heat-resisting steels for boiler construction available to-day 
are, at 500 deg. Cent., as reliable as Siemens-Martin steel at 
350 deg. Cent., and since on account of varying service conditions 
at sea an allowance of from 50 deg. to 100 deg. Cent. must be 
made between the limit of resistance of the material and the 
normal degree of superheat chosen, the temperature of 450 deg. 
Cent. for superheated steam constitutes the practical limit 
for the present. It is not necessary to take special precautions 
in constructing an economical and reliable boiler to work at a 
pressure of from 1050 1b. to 1200 1b. per square inch. Boilers 
with normal drums can be used, and these will not be heavier 
than the newly developed special boilers which partly or entirely 
do away with steam drums. It must not be forgotten that a 
boiler designed according to modern principles becomes in itself 
considerably smaller than earlier designs, not only because of 
the pressure increase, but also and mainly because of the pro- 
vision of specially large radiation surfaces in the combustion 
chamber, and the abolition of superfluous groups of down- 
comers. This principle is generally applied in new high-power 
boilers of any design. On the other hand, the drum type of 
boiler is much more satisfactory and safer in service than an 
ordinary water-tube boiler or one with forced circulation. 
By fitting new high-power drum boilers with a pressure of 
900 lb. per square inch it would be possible, for mstance, to 
raise the output of the “Bremen” from 120,000 to 180,000 
S.H.P., whilst shortening the engine-room by 17-4 per cent., 
reducing the specific weight to 88 lb., and improving the specific 
fuel consumption by 17 per cent. 

HIGH-PRESSURE STEAM TURBINES AND BOILERS’ 

In his introduction, the author refers to the first high-pressure 
plants designed by the Wagner Hochdruck-Dampfturbinen 
A.-G., for the customs cruiser ‘‘ Hindenburg,” developing 
300 H.P. at 21,000/500 r.p.m. at a pressure of 735 Ib. per square 
inch ; speed, 29 knots; and the ** Brummer ” and * Bremse,” 
developing 1600 H.P. at 21,000/500 r.p.m. at a pressure of 
735 lb. per square inch ; speed, 29 knots. 

Three years of experience have added much to the develop- 
ment of this type of engine and boiler. The aim in the design 
was to secure the best natural circulation in the boiler, and very 
satisfactory steam generation was obtained. The pressure of 
735 lb. per square inch and the steam temperature of from 
420 deg. to 440 deg. Cent. have not caused any difficulties, 
and with the exception of the usual feed-water regulator by 
means of a float, complicated automatic means for regulation 
have not been necessary, in spite of the small amount of water 
in the boiler. 

A large air preheater gave good results. The most interesting 
experiences have been in developing improved feed-water 
cleaning. <A high-pressure boiler plant of 3230 square feet 
of heating surface for a passenger boat now under construction 
at the Schichauwerft, Elbing, is described. A new oil-burning 
system—the Saacke burner—has been adopted for the three 
boilers of this plant. It is a revolving burner, designed for 
burning, without preheating, unusually large quantities of oil 
of relatively bad quality. 

The author gives details of the design of high-pressure turbines 
now being built at Schichau’s in Elbing, and claims that the 
high-pressure boiler with well-designed natural circulation and 
a definite quality of water is the safest steam producer, and 
that for good economy it is unnecessary to adopt a higher 
pressure than from 1000 Ib. to 1200 lb. per square inch. 


The reading of papers was continued at Glasgow 
on Thursday morning, June 14th, in the Rankine 
Hall of the Institution of Engineers and Shipbuilders 
in Scotland, Elmbank-street, when Professor J. D. 
Cormack, the President, took the chair. In a few 
words he referred to the international character of 
scientific technical work, which, he said, was well 
illustrated by leaders like Macquorn Rankine, the 
Institution’s first President ; by Dr. Rudolph Diesel ; 
and the late Sir Charles Parsons. Dr. Foerster replied 
in suitable terms and said that the joint meeting 
which had been arranged showed clearly that scientific 
interest could transcend national barriers and that it 
united all in a common cultural object. 

The first paper to be taken was that by Mr. John 
Anderson, M.I.N.A., of Scott’s Shipbuilding and Engi- 
neering Company, Ltd., on “* Influence of Weight and 
Buoyancy Distribution on Sea Performance’; and 
the second by Dr.-Ing. G. Kempf, Director of the 
Hamburg Tank, on “Ship Forms in Relation to 
Economy and Pitching.”” In what follows we give 
brief summaries of these two papers, which were 
briefly discussed together. 


BEHAVIOUR OF A VESSEL.IN A SEAWAY. 


The author describes the loading arrangements and form 
characteristics of the oil tanker ‘‘ Brunswick.” The owners 
informed the designers that the vessel was extremely steady 


in varying conditions of seaway in the Atlantic and Pacific 
Oceans. The ** Brunswick ” is a typical tanker, 469ft. in length 
by 63ft. by 26ft. 10in. draught. The oil-electric machinery jx 
aft, as is usual in tankers, and there is a hold forward for genera} 
cargo; the unusual features are that there is no sheer on the 
weather deck in way of the cargo oil tanks, no oil fuel tank 
under the forward cargo hold, no midship bridge, and no hollow 
flare in the forward sections. The underwater form of the hull 
is a normal one, and, as # guide to its character, it may be stated 
thatthe load displacementis 17,950 tons, the longitudinal moment 
of inertia of the load waterline 351,000,000 feet-units, and its 
centre of flotation at amidships. The vessel has been engaged 
in service across the Atlantic and Pacific Oceans, and has an 
average speed when loaded of 10-4 knots. The average power 
required for this service condition is 8 per cent. more than that 
ascertained by loaded trials on the measured mile. It has not 
been possible to obtain any definite information concerning 
the pitching period of the vessel. No attempt is made to 
discuss the effect of weight distribution under assumed condi- 
tions of waves, but reference is made to earlier investigation, 
on this phase of the subject. The author deduces from the 
‘Brunswick ’’ data what he considers to be ideal loading 
arrangements for other types and forms of vessel. 

THE INFLUENCE OF FORM UPON ECONOMY, &c. 

Heavy pitching is produced not only when a ship is running 
head on to the waves, but also when she is meeting them at a 
smaller angle, and even when running parallel to the wave 
crest if the period of encounter approximates to the ship’s own 
period. Dangerous movements may arise when the period ot 
encounter approximates to both the period of pitching and the 
period of rolling. In considering the factors influencing th: 
pitching of a ship, it should be remembered that: (a) The 
length of the ship and of the waves cannot be changed ; (b) 
the ship’s own period can only be changed within narrow limit» 
by the inertia—that is, by the distribution of the masses ; 
(c) the longitudinal momentum exercised by the waves, th: 
stability and the damping factor are inherent to the ship form : 
and (d) the whole system may be influenced over a sufficient], 
wide range by varying the course and the speed. 

The means of alteration are discussed, and the author adds 
the results of some experiments, and in a diagram gives an 
explanation of the influence of an alteration of inertia of masses 
on the behaviour of the same ship form. The influence of speed 
and the angle of incidence is shown by the results of experiments 
and by a diagram. Finally, the author gives results of the 
behaviour of different ship forms in the same waves. 


SocraL EVENTs AND VISITS. 

On the arrival of the ** Monte Pascoal ’’ on Wednes- 
day morning, the German party proceeded to Edin- 
burgh, where Dr. Foerster, who was accompanied by 
Herr Riiter, representing the German Ambassador ; 
Herr Otto Bene, representing the German Chancellor, 
Herr Adolph Hitler ; and other leading members of the 
party, was officially received by the Lord Provost 
of Edinburgh. During the morning an excursion in 
the city was made. In the afternoon the British 
party from Glasgow and Newcastle-upon-Tyne was 
officially welcomed on board, when short welcoming 
addresses were given by the speakers above-named. 
Professor Cormack replied. At the dinner, which 
took place in the ship the same evening, speeches 
were made by Provost Thomson, of Edinburgh, and 
Dr. Foerster, and Professor Cormack responded on 
behalf of the British party. 

Throughout the reading of the papers and their 
discussion, and in the public speeches delivered on all 
occasions, the German guests spoke in their own 
language and in English. It was perhaps a little 
regrettable that no effort was made by English 
speakers to return that compliment. 

During the time spent in Edinburgh and Glasgow 
the members of the party had a good opportunity of 
visiting objects of interest in the two cities. In 
Edinburgh one of the principal visits was that made 
to the Castle and its splendid War Memorial, 
while in Glasgow an excursion round the city included 
the Art Gallery, the University, the Glasgow Cathe- 
dral—where an organ recital was given—and the 
Provands Lordship House and Museum. On Thurs- 
day morning the party was invited by the Lord 
Provost, Magistrates and Council of the City of Glas- 
gow to a luncheon in the Banquetting Hall of the City 
Chambers. Before entering the Chambers three 
members of the Hamburg Experimental Tank Societ 
laid a wreath at the Glasgow Cenotaph immediately 
in front of the City Chambers. In the regretted 
absence of the Lord Provost, who had been called to 
London, Baillie James G. Roberton, the Senior 
Magistrate, presided. In bidding welcome to the 
guests he said that he felt that the Society was 
gratified by the opportunity presented to it to visit 
the city where it might be said that the shipbuilding 
industry was born. In the course of his reply to the 
toast of ‘‘ The Hamburg Experimental Tank Society ’ 
Vice-Admiral Rogge, speaking in excellent English, 
referred to the way in which German engineers 
looked with honour on the pioneer workers in ship- 
building and engineering, on whose foundations we 
were now building. Such men, he said, were Watt, 
Rankine, Froude, and Parsons. The development of 
sea, railway, road, and air transport had brought the 
people of different nations together, and had made 
possible a better understanding of each other’s point 
of view. The toast of ‘‘ The Corporation of the City 
of Glasgow ” was appropriately proposed by Pro- 
fessor J. D. Cormack, President of the Institution 
of Engineers and Shipbuilders in Scotland, who 
thanked the Corporation for its generous hospitality, 
and referred to the discussions and associations in 
the fellowship of work which made for the brother- 
hoodofman. Nothing but good could come from such 
interchange of experience. ~ 

Professor Cormack announced that for the trip 
down the Clyde it had been appropriately arranged 
that the voyage would be made in the turbine 
steamer ‘‘ King Edward,’”’ which was constructed by 
Denny Bros. in 1901 and was the first passenger vessel 
to be equipped with Parsons turbines. 
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After the luncheon the short distance from the City 
(Chambers to the new steamer wharf at the Bromielaw 
was quickly covered in Corporation omnibuses, and 
the ** King Edward ” left shortly after 2.30, reaching 
Craigendown Pier at 4.45. Practically all the Clyde 
shipbuilding berths on either side of the river are 
now engaged on some construction, either naval or 
mercantile, and the noise of riveting hammers, 
together with the sight of ships in all stages of con- 
struction, made the river trip a most interesting one 
for the visitors. Naturally, the new Cunarder 
‘* No. 534,” at John Brown and Co.’s Clydebank Yard, 
took pride of place in the many other sights. She is 
now well advanced in her hull structure, and the 
process of boring stern tubes in position was seen. 
The various dredging operations which are now being 
pressed forward by the Clyde Navigation Trust, in 
readiness for the launching of the ship, were observed 
with interest. Several members of the German party 
who were familiar with the lines and size of the 
‘Bremen ” and the *“‘ Europa,” expressed the view 
that the well-designed proportions of the new 
Cunarder are such that it is difficult to appreciate 
her increased length and greater tonnage, at least 
while she remains on the stocks without her super- 
structure. 

On arrival at Craigendown Pier the party left for 
Loch Lomond in a special train, which proceeded by 
way of Shandon and Whistlefield, vid Loch Long to 
Arrocher and Tarbet, returning by steamer on Loch 
Lomond to Balloch Pier, where the special train for 
Leith was rejomed. The ‘ Monte Pascoal’’ was 
reached shortly before eleven o’clock that evening. 

On Friday, June 15th, a motor trip to Stirling, 
\bertoyle, the Trossachs, and Loch Katrine was 
arranged, the full enjoyment of which, however, was 
somewhat marred by rain. The same evening an 
official reception and dance was given in the Assembly 
Rooms, George-street, Edinburgh, by the Lord 
Provost, 
Edinburgh, which a large company attended. In 
welcoming the German guests, Lord Provost Thomson 
said that in art, literature, and science, as in engineer- 
ing, the German people had given a good deal for 
which the world was indebted to them. We looked, 
he said, with some anxiety on the economic difficulties 
of the German people to-day, but knowing what the 
nation had done in the past we believed that it would 
come through those difficulties with success, and we 
wished for that nation an early return to prosperity. 
In the course of his reply, Dr. Foerster, in thanking 
the Lord Provost, referred to the Scottish pioneer 
work in experimental tank research, and to the fact 
that on the Clyde they had seen the new liner which 
was going, he thought, to prove to the world that 
Creat Britain was the fatherland of steel shipbuilding. 
The welcome given by the City of Edinburgh was, he 
said, the last link in a chain of deep understanding 
which would have lasting memories. 

The visit of the members of the Hamburg Experi- 
mental Tank Society and their friends was the largest 
visit of Germans to Scotland since the war. Apart 
from the gain of interchange of technical knowledge, 
there was a feeling of friendship which was felt by 
all who were privileged to take part in the meeting. 
The great success attained was only made possible 
by the careful preparatory work of Dr. E. Foerster, 
his Scottish representative (Mr. H. McAughtry), 
Mr. P. W. Thomas (Secretary of the Institution of 
Kingineers and Shipbuilders in Scotland), Mr. E. W. 
Fraser-Smith (Secretary of the North-East Coast 
Institution of Engineers and Shipbuilders), and 
their staffs, to whom all credit is due for a memorable 
meeting of a very useful international character. 








Obituary. 


STRICKLAND. 


By the death of Major Fred Strickland on the 
2th inst., the country has lost one who did valuable 
engineering work in several fields. He was the second 
son of the late Sir Charles Strickland by his second 
wife, and heir to the baronetcy. Brought up on a 
large country estate, and the son of a father who had 
mnmany activities, but no direct connection with engi- 
neering, it is noteworthy that, from the time he 
was a boy at school his main interests were in 
engineering matters. 

After travelling round the world he settled down to 
manage the engineering and launch building business 
of Simpson and Strickland at Dartmouth, by whom 
between, 1890 and 1900 or thereabouts fast wooden 
launches were built, not only for steam yachts and 
many liners which carried steamboats, but also for 
various individual services in many parts of the 
world. The machinery built at Dartmouth prior to 
Strickland taking charge was designed by Kingdom, 
and was excellent in its day, but Strickland was pro- 
gressive; he redesigned the engines and adopted 
water-tube boilers. One of his boats, the ‘‘ Duck,” 
which was only about 30ft. in length, could maintain 
a speed of over 20 knots, which for its time and for a 
good sea-going launch with condensing machinery 
was a wonderful performance. 

His interest in road locomotion is well known by 
all who enjoyed his acquaintance. It began in 1895, 
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when he, so to speak, fitted launch machinery in a 
car. But when, a year or two later, the small high- 
speed internal combustion engine came into pro- 
minence, he at once saw its advantages, not only for 
cars, but for launches. Unfortunately, his partners 
did not see eye to eye with him on that question, and 
in consequence he retired from the management of 
the Dartmouth business and established small experi- 
mental works at Teddington, where he built a number 
of motor cars, fitting them with engines of his own 
design, which anticipated much that has become 
common practice. In the early days, when motor 
tricycles were regarded as interesting racing machines, 
his engines often beat De Dion and other Continental 
models. 

At this period he contributed a good deal to the 
technical papers on engineering subjects, and in 1907 
wrote an excellent book, “‘ A Manual of Petrol Motors 
and Motor Cars,” published by Griffins, which may 
still be consulted with advantage. 

Circumstances connected with his family neces- 
sitated his leaving London, and he was living in 
Yorkshire in 1914 when war was declared. With the 
energy that characterised him; he came to London and 
offered his services at the dep6t which had been estahb- 
lished in Kensington Gardens for mechanical trans- 
port. There he was told to take a lorry, drive down 
the road to Southampton, and put as many as possible 
of the many derelicts which were found by the way- 
side into service again. One can imagine the ingenuity 
which a man of Strickland’s stamp would bring to a 
task of this kind. Enjoying a better fate than some, 
his particular aptitudes were recognised by the 
authorities, and he was appointed one of the Chief 
Inspectors of Motor Transport, in which service he 
did very valuable work under Colonel Lloyd and 
General Boyce. Then came the tanks, and the need 
for officers with technical knowledge. They offered 
a spice of adventure, and Strickland at once volun- 
teered to transfer to them, much to the regret of his 
senior officers in the M.T. He went to France, but 
in due course was sent back to become Senior Tech- 
nical Officer in charge of the training school at Wool, 
where his untiring energy and skill contributed 
largely to the efficiency of the training establishment. 

The liveliness of his technical imagination, his 
ingenuity in mechanical design, his personal experi- 
ence of engines and their ways, combined with a wide 
knowledge of all sorts of subjects and an ability to 
speak well on most of them, made him an admirabie 
companion, and he had a large circle of friends amongst 
engineers who either knew him personally or knéw 
him almost as well through his articles in the Press, 
or through private letters. It is a pity that circum- 
stances deflected him from engineering, for up to the 
last he exhibited the spirit of mechanical inventive- 
ness, and had he remained in the profession he would 
almost certainly have furthered the progress of the 
motor-car, the power boat, and the flying machine. 








Firth-Brown New Engineers’ Tool 
Department. 


Last Monday, June 18th, there was opened by the 
Lord Mayor of Sheffield a new engineers’ tool depart- 
ment at the Atlas Works of Thos. Firth and John Brown, 
Ltd. A luncheon, at which a very large number of guests 
were present, preceded the opening ceremony. Lord 
Aberconway proposed the toast of “The Industries of 
Sheffield,” laying some stress on the need for continual 
research in the metallurgical industries and pointing out 
that during the years of depression it was the research 
department of Thos. Firth and John Brown which was 
the least affected by the desire for economies. The Lord 
Mayor of Sheffield replied and went on to propose the 
toast of “ The Firm.” Proceedings at the luncheon were 
brought to a close by Mr. A. J. Grant, managing director, 
replying to the Lord Mayor ; and the guests climbing into 
coaches, were transported to the works. Here the Lord 
Mayor made a short speech and declared the new shops 
open. 

From its inauguration in 1904 the development of the 
engineers’ tool department has been one of continual 
growth. In 1915 the capacity was doubled by the addition 
of a three-storey wing, and in 1928 further extension was 
carried out, which added over 30 per cent. to machine 
shop capacity. Even so, the capacity was found to be 
insufficient, and an entirely new works has now been 
designed and erected with the full experience and tech- 
nical knowledge acquired in past years. Inthe new shops, 
to which the work of this department has recently been 
transferred, are to be found the application of the most 
modern ideas in planning for production work. The area 
occupied is approximately 62,000 square feet, of which the 
main building, covering 50,000, embraces machine shops, 
inspection department, and tool stores and shipping stores, 
and the remaining area is occupied by two wings devoted 
respectively to the raw material store and the heat treatment 
shop. The follow-through system is incorporated for each 
class of product so as to minimise handling and maintain 
continuity from one stage of production to another. For 
example, an “ Insto-Saw ” bay receives the raw materials 
from the adjacent raw material stores, and these are 
shaped, assembled, and ground in a series of operations, 
the finished tools returning after the sequence of processes 
and being delivered after inspection to the packing depart- 
ment ready for delivery. Other bays deal similarly with 
the twist drills, wire drills, milling cutters, &c These 
sections include all kinds of machines for turning, milling, 
&c., and wet and dry grinding operations. 

Another section is devoted to fitting and general engi- 
neering work and is supplied with appropriate machines. 
In this section also the Firth ‘‘ Hardometers’’ are pro- 
duced. Repairs and maintenance are taken care of by an 





appropriate millwright section. The arrangement of 
various materials stores running along one side of the shop 
is conveniently designed, each section having its own 
distinct stores adjacent to the bay which it serves. It will 
be appreciated that tools and gauges, of which there are 
thousands required, need special care and attention, and 
these are provided for in a special store. One of the 
“key ’’ sections to the whole of the productions of this 
department is that devoted to heat treatment. The shop 
devoted to this work is equipped with all the most modern 
types of furnace and other adjuncts for treatment pur- 
poses. A battery of furnaces supplied by town’s gas, 
with or without air under pressure, and other furnaces 
heated electrically provide for treatment being carried 
out at all temperatures ranging from those essential for the 
hardening of high-speed steels—near to the melting point 
of the steel—down to those required for light tempering 
operations. All furnaces are fitted with adequate pyro- 
metric equipment and a system of signalling is installed 
whereby the operator is warned when a furnace tempera- 
ture is too high or too Jow for the particular work in hand. 
In this section is also to be found welding plant, sand- 
blasting plant, presses, &c., in addition to the quenching 
tanks and air supply for giving any desired method of 
cooling tools—water, oil, or air quenching. 

The whole scheme includes many subsidiary features, 
¢.g., the supply of cutting lubricant to all machines in a 
convenient and hygienic manner, a very carefully planned 
lighting system, and a convenient supply and sub-division 
of the power for the different items of plant. Each section 
of the major shop has its own electric motor, and safety 
is a special feature of the switching arrangements. 

An elaborate inspection shop with its own measuring 
apparatus, horizontal projector for form tools, marking 
machines, &c., is placed along the side of the main shop, 
and the lay-out is such that it conveniently receives 
materials for examination from the individual production 
sections. 

The “lighting”’’ in this shop is, naturally, of pre- 
eminent importance, and the efficiency of the provision 
made must be seen to be fully appreciated. In close 
touch with this section are the management and. technical 
and commercial office accommodation. The tools used in 
this department are mainly the products of the depart- 
ment itself, and a large proportion of the machines 
employed are of its own special design and construction. 
The health of the employees has been regarded as of 
primary importance, and air purification plant is installed 
and has a system of exhausting dust from all dry 
grinding machines, as well as convenient water supplies 
and workpeople’s accommodation. 

The scheme is not only most efficient, but provides 
* elasticity ’ te meet with varying demand, and has also 
left scope for extension as and when it may be required. 

Illustrations of some of the sections are given on page 
630. 

After the guests had inspected the new shops they were 
conducted to the melting shop to see the operation of 
tapping a 25-30-ton electric furnace, believed to be one 
of the Jargest in Europe. Later they had the opportunity 
to see the forging of a large ingot under the 6000-ton press. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


A PRACTICAL SUGGESTION, 





THE DROUGHT : 

Sir.—The writer has in mind the great subterranean 
spring of water which was encountered during the boring 
of the Severn Tunnel, and which was the cause of much 
delay and difficulty in the construction of the tunnel. 

All attempts to control the great spring failed, leaving 
no alternative to pumping the huge volume of water to 
the surface, and so into the river. The quantity thus 
pumped varies from approximately twelve million gallons 
per day in the summer to more than double that quantity 
in the winter. 

For this purpose a large steam pumping plant is main- 
tained in continuous commission at Sudbrook (Mon- 
mouthshire), a permanent liability essential to the 
existence of the tunnel. 

Is it not possible to convert this liability into a potential 
asset ? In effect, this great spring of water is equivalent 
to a waterworks reservoir with a minimum capacity out- 
flow of twelve million gallons per day, and this quantity 
could be delivered through a suitable pipe line to any 
district within 100 miles radius of Sudbrook (Monmouth- 
shire or Somerset), suffering from shortage of water. The 
main pipe line would have intermediate branch connec- 
tions at needy districts. 

The technical problems are simple ; multi-stage centri- 
fugal pumps would maintain the necessary pressure in the 
pipe line, and any surplus water not absorbed by the 
mains _—— line would automatically escape to the river as 
now ; for it must not be forgotten that the primary duty 
of the pumps is to safeguard the tunnel. 

Twelve million gallons per twenty-four hours would 
require a water main 20in. diameter, through which the 
velocity of flow would be 10ft. per second. 

The financial side of the proposition would doubtless 
require to be dealt with under the provisions of any legisla- 
tion which may be enacted for these matters ; it is under- 
stood that this subject has engaged the attention of the 
Government recently. 

The writer suggests that in these days of serious drought, 
when schemes are being thought out and initiated to ensure 
a sufficiency of water under all conditions of dry seasons, 
this potential asset, the Great Spring at Sudbrook, should 
not be overlooked. J. E. 8S. DAKERs. 

Grays, June 16th. 
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A Three-Ton Testing Machine.’ 


By JOHN L. M. MORRISON, B.Sc. 


& paper included in the First Report of the 
Steel Structures Research Committee, Professor 
Andrew Robertson drew attention to the desirability 
of a modification of the usual testing procedure if 
accurate yield point measurements were required. 
He showed that small turned specimens tested in 
axial loading shackles gave data which were more 
reliable than those provided by the usual large 
specimens tested in wedge grips, and suggested that 
a small 3-ton machine would be sufficient for most 
purposes. Professor Robertson invited the present 
author to design a small machine provided with an 
autographic recorder for tension tests. The type 
selected was a spring-controlled compound lever 
machine, with variable speed motor for straining 
the specimen. In order to eliminate many of the 
complications which are necessary in a machine 
which has to be used for a variety of purposes, it 
was decided to adopt a specimen standardised as 
to diameter, length, and end fitting. 

The machine described was made in the workshop 
of the Merchant Venturers Technical College, 
Bristol. If a number of similar machines were to 
be made under normal production conditions, the 
design could easily be modified, when the cost of the 
machine would be comparatively small. The com- 
pleted machine is shown in Fig. 1, and the general 
arrangement—with the exception of the load- 
indicating dial—in Fig. 2. 


STRAINING GEAR. 


A small electric motor applies the load through 
a double worm reduction gear, of overall ratio 
1680 to 1, and a square-threaded screw of five threads 
per inch, on which the second worm wheel turns. 
During a test the square-threaded screw is prevented 
from turning by a feather in the bush through which 
it passes ; consequently, rotation of the worm wheel 














Fic. 1 


pulls the screw downwards. In order to change the 


specimen, however, a locking dowel pin is lifted out | 
of a large disc to which the bush is attached, and the | 
The screw can, therefore, | 
be moved rapidly up or down to accommodate the | 
new specimen, and to take up any slackness, so that | 
the load is applied immediately the motor starts. | 
In this way considerable time may be saved without | 
the necessity of changing the gearing, and without | 


dise is turned by hand. 


danger of applying a sudden load to the specimen. 
Attached by a swivel joint to the square-threaded 
serew is the lower of two axial loading shackles. 
These shackles are designed on similar lines to 
those described by Cook and Robertson 


principle of a hard steel ball, accurately concentric 
with the centre line of the specimen, and free to 
roll on a flat, ground, hard steel plate. Sufficient 
clearance is provided in this shackle to remove and 
replace an unbroken specimen without altering the 
position of the square-threaded serew; the disc 
adjustment, therefore, is used mainly to compensate 
for the elongation of a broken specimen. 


MEASUREMENT OF LoapD. 
‘Lhe load is measured by the compound lever spring 
balance at the top of the machine. The ends of the 


*Communicated by the Director of Building Research, 
Department of Scientific and Industrial Research. ‘Crown Copy- 
right Reserved. 











|for the autographic recorder—Fig. 3—slides 


in | 
Engineering (1911, Vol. 92, p. 786), and consist in | 





tension spring used to measure the load are screwed 
into small spherical seatings in V-notched machined 
hooks, which fit over knife edges in the upper lever 
and frame; various springs, which can be changed 
in a few seconds, are provided, so that, if desired, the 
whole of the scale may be used and accurate results 
obtained with materials having a low ultimate stress. 
Since the energy stored in the spring is suddenly 
released when the specimen breaks, a dashpot, 
mounted on the frame of the machine, is attached 
to the upper lever close to the spring. The speed of 
return of the lever is very large compared with its 
speed during a test, and a solid loose-fitting piston 
in a slightly tapered oil-filled cylinder is completely 
satisfactory. A counterbalance weight on the 
upper lever keeps the spring under slight tension. 
The load is indicated on the dial and recorded 
































by the autographic mechanism. A steel tape from 
the upper lever passes round a pulley on the shaft 
carrying the pointer, and a small weight from a 
second pulley keeps a constant tension in the steel 
tape. The dial is provided also with a free pointer 
to indicate the maximum load. The pencil carrier 
on 





it was decided to use as a strain gauge the “ scissors ”’ 
mechanism shown in Fig. 3. The ends of the scissors 
are fitted with steel balls which rest in the centres 
on which the specimen has been turned. The outer 
ends are coupled by a push-rod which rests in the 
lower arm and passes through a swivelling rod in 
the upper arm. This rod projects into a horizontal 
slot in a bracket on the frame of the machine, so 
providing support for the outer end of the device 
without imposing lateral constraint on the shackles, 
and allowing the specimen to move down as a whole 
when the load is applied, without affecting the motion 
of the drum. An adjustable spring in the drum 
provides sufficient tension in the cord to hold the 
whole mechanism together. The strain is measured 
over the whole length of the specimen instead of the 
more usual lin. gauge length, but since the part which 
stretches is limited to a length little greater than th« 
l}in. parallel section, the two elongations are directly 
comparable. In Table I. the elongations of twelv: 
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consecutive specimens as measured on lin. gauge 
length and overall are compared ; the ratio is prac 
tically constant in spite of the fact that the specimens 
were turned individually ; had they been made to 
a jig, the figures would probably have been even 
closer. For the mild steel specimens used, the 
extension on a lin. gauge length was 0-88 times the 
overall extension. 
Test RESULTs. 
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results from twelve specimens, cut from a length of 
aircraft standard 0-2 per cent. carbon steel, and 
normalised after machining. They were tested under 
four different conditions, and in each case the maxi- 
mum variation between the three individual speci- 
mens is less than +1 per cent. The autographic 
records, reproduced for one set in figures 4a, 6, and c, 
are indistinguishable in appearance. In Figs. 5a 
and 56 are shown typical diagrams for normalised 
0-2 and 0-6 per cent. carbon steels. 

Table III. and Figs. 6a, b, and ¢ refer to specimens 
cut from the same 24in. by 7}in. R.S.J. section for 
which results obtained both in works tests and in 
tests on similar small machined specimens have 
already been quoted.* When allowance is made for 
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ID. 5 16- | 17° 
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* Large specimen (flat). 
All works tests on large specimens. 


vertical guides, and is attached to the upper lever 
by a long rod; the pencil is mounted on a piece of 
thin spring steel, and can be held off the drum by 
a small hook. 


MEASUREMENT OF ELONGATION. 


In order to avoid the difficulties introduced by 
the lateral contraction which accompanies elongation, 


Plastic yield stress. 


M.V.T.C. 
test. 





Ultimate stress. 
Present 
test. 


| M.V-T.C. 
| test. 


Works 
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{ Small specimen (turned). 
All present tests on small specimens. 


the lack of uniformity of the material and the rates 
of strain adopted, it will be seen that the figures for 
the tests already carried out with extensometers and 
those for the tests in this machine are in satisfactory 
agreement. In addition, the character of the auto- 
graphic diagram shows at a glance the condition of 

* Steel Structures Research Committee, First Report of 
‘* Materials’’ Panel. 
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the material, where an ordinary test would give no 
indication of the reason for abnormal results. Thus 
the three diagrams reproduced are for specimens 
taken from (a) the tip of the flange, (b) the root, and 
(c) the web of the section. 

Sir A. B. W. Kennedy and Professor Ashcroft have 
used autographic recorders, and Professor Dalbyt 
has demonstrated exhaustively the value of accurate 
wutographic diagrams in the testing of materials, 
with particular reference to the effects of heat treat- 
ment and cold working Figs. 4 and 7 show the type 
of diagram which can be obtained from this machine. 
They have as their chief interest their value for teach- 
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ing purposes. Six similar specimens have been tested, 
the first three (Fig. 4) normally. The fourth test was 
interrupted several times and the load reduced almost 
to zero (Fig. 7a); the fifth specimen was over- 
strained to about 10 per cent. elongation before being 
tested (Fig. 7b); and the sixth (Fig. 7c) overstrained 
in exactly the same way, but renormalised before 
test. When allowance is made for the reduced cross- 
sectional area the last diagram is almost identical 
with the original tests. Similar tests can readily be 
devised to demonstrate graphically, for instance, the 
results of pauses in loading, of different heat treat- 
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diameter material. In the case of commercial testing, 
it would probably be more satisfactory to use collar 
ends in order to provide more room for an inspector’s 
type marks on the test piece. In special cases where, 
for example, an accurate yield value is not needed, or 
where it is desirable that each of a number of students 
should carry out a complete test for himself, the cost 
of machining the specimens may not be justified by 
the additional accuracy. In these cases it would be 
an easy matter to design wedge grips to replace tem- 
porarily the screwed adaptors in the shackles. 


Use oF LARGE OR SMALL SPECIMENS. 


The use of small specimens may be criticised on the 
grounds that they do not represent the general quality 
of the material. It may be suggested, on the other 
hand, that since even a normal “ large” specimen is 
small compared with a full-sized member of a struc- 
ture, and since these small specimens are very large 
compared with the crystal size of the material, the 
advantage in using large specimens is fictitious. This 
is emphasised in the diagrams, Fig. 6, which are 
fairly representative of the usual conditions in a rolled 
section. The material is not in a uniform state, and 
the larger the specimen the more does the true con- 
dition tend to be masked by the average condition of 
the part from which the specimen has been cut. Even 
if the full section is tested, it is more than doubtful 
if the results are reliable, since the values obtained 
are an average for the section and unless under actual 
conditions the member is subjected to exactly the 
same type of loading the stress distribution may be 
quite different. The least unsatisfactory method of 
testing therefore would seem to be to select small 
specimens representative of the different material 
in the section. 

If a reliable value for the yield stress is to be 
obtained, it is quite certain that present testing prac- 
tice must be considerably modified. The tests must 
be made at a much lower speed, preferably in a 
machine of small inertia, mechanically driven at a 
constant rate. In a test department where large 
numbers of tests are conducted, this must inevitably 
mean more testing machines, and here the small 
specimen offers a very considerable economy, par- 
ticularly if, as the author would recommend, each 
machine is designed as practically a single-purpose 
machine. 


COMPRESSION TESTS. 


As was stated at the outset, the present machine 
was designed simply for tension tests. It is possible, 
however, that in the future compression tests may 
also be included in some specifications. It would not 





be difficult to alter the machine to allow compression 
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ments before or after overstrain, or the characteristics 
of ductile and brittle materials. 


MACHINING OF SPECIMENS. 


The machine at present has been designed simply 
for turned specimens, since for accurate results such 
specimens are essential. The screwed end type 
of specimen was chosen for convenience, since it was 
desirable to be able to make eposinname from small- 


; i ‘Strength py Structure of Steel, W E. Dalby (Amold). 





diagrams to be obtained in an exactly similar manner. 
The axial loading shackles would be replaced by tie 
rods passing each other to apply a compression load 
to a specimen between them. In order to obtain 
axial loading, the compression specimen would be 
mounted concentrically between two coaxial phingers 
sliding in a frame supported from one of the side 
columns. fii A slight modification of the scissors 

t See description of compression testing epparatus in I.C.E. 
Selected Paper No. 28, ‘‘ The Strength of Struts,’ by Professor 
Andrew Robertson. 





device would also be required, but the machine is 
otherwise suitable for compression testing. 
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Institute of British Foundrymen. 


THE Institute of British Foundrymen returned to the 
city of its birth for its thirty-first Annual Conference 
in Manchester on June 5th to 8th. It was in that city in 
1904 that the Institute—then the British Foundrymen’s 
Association—held its first annual conference. The Pre- 
sident for the year 1934-35 is Mr. Roy W. Stubbs, a 
director of Joseph Stubbs, Ltd., textile machine makers 
and ironfounders, of Ancoats and Openshaw, Manchester. 
He is a Past-President of the Lancashire Branch of the 
Institute, whose members were the hosts throughout the 
Conference. 

The Conference was officially opened on Wednesday, 
June 6th, by the Lord Mayor of Manchester (Alderman 
Joseph Binns), who, appropriately, was a pattern- 
maker ; and an expression of welcome was also extended 
on behalf of educational institutions by Mr. B. Mouat 
Jones, D.S.O., M.A., Principal of the Manchester College 
of Technology, in which College foundrymen’s classes 
were first started in 1898. 

Mr. Roy Stubbs then delivered the Presidential Address, 
to which we referred in our issue of June 15th, and a 
report by the Institute’s Sub-committee on cast iron 
was presented. This report deals with the total carbon 
and phosphorus content in relation to the porosity 
and strength of cast iron, contraction, carbon pick-up, 
microstructures, and wear testing. This Sub-Committee 
follows the Institute’s former Test Bar Committee, which 
drew up the B.S.I. Specification 321—1928 for Grey Iron 
Castings. 

The theory was investigated that the properties of cast 
iron in relation to strength and soundness were worst when 
the phosphorus content was approximately 0-4 to 0-6 per 
cent., or that a dangerous range existed at this composition. 
A preliminary examination failed to reveal any published 
expressions of opinion as to the existence of a dangerous 
range. Porosity tests were therefore carried out, and 
revealed that total carbon and phosphorus are very 
important factors in controlling porosity, and are inter- 
related. (The type of porosity investigated was that 
occurring as irregular internal voids, and not gas holes, 
external shrinkage or piping, gas generated from entrained 
slag, or general openness of grain due to coarse graphite.) 
If a perfectly sound casting be the only consideration, says 
the report, it is apparent that it is best to employ low total 
carbon (about 2-6 per cent.), in which case the phosphorus 
and silicon may vary within fairly wide ranges without 
porosity resulting. Low total carbon irons are notoriously 
difficult to handle in the foundry, however, in view of 
their high freezing points, and great liquid shrinkage. 
The tests indicated that soundness can be maintained if 
total carbon be increased to about 3-3 per cent., pro- 
vided that the phosphorus be below 0-3 per cent. Irons 
of this type are more easy to handle in the foundry. 
Only slight porosity results if the carbon is increased to 
4 per cent., with phosphorus below 0-2 per cent. The 
effect of silicon from 2-0 to 3-2 per cent. on low-carbon 
irons has been demonstrated to have little effect on 
porosity, particularly in combination with low phos- 
phorus. The Sub-Committee, however, does not assert 
that the only way to eliminate porosity is to use materials 
of the compositions given. Factors, such as hardness, &c., 
may sometimes rule out the employment of the type of 
irons suggested. As to the dangerous range in regard to 
porosity, the advantages of phosphorus being below 0-4 
per cent. are claimed to be abundantly illustrated. 

With regard to the B.S.I. Specification 321—1928 for 
Grey Iron Castings, involving the use of round test bars 
varying in diameter with the section of the casting repre- 
sented, it is felt that the time is ripe for reviewing th« 
position, and the Committee asks for the opinions of 
foundrymen. It is suggested that a further grade of higher 
strength should now be included. There is disappoint - 
ment as to the extent to which the specification has been 
adopted, and it is urged that propaganda is required to 
encourage its use. Physical tests referred to in the report 
give tensile and transverse results for all sizes of bar on a 
wide range of irons. 

In the course of the discussion on the report it was 
pointed out by Professor A. Campion that there was not 
necessarily difficulty in handling low total carbon irons, 
having regard to the advent of rotary furnaces, in which 
the metal could be superheated very highly. With a 
Brackelsberg rotary furnace he had not experienced difti- 
culty in handling irons with a carbon content as low as 
2 per cent., and he hoped to publish shortly, in a paper 
to the Scottish Branch of the Institute, the results of an 
extensive research into the qualities and properties of 
rotary-furnace-melted and cupola-melted metal. Already 
the results indicated that it was necessary to modify 
accepted views as to the effect of the metalloids present 
in cast iron, both on the physical properties and the 
soundness of the metal. 


GRAPHITE FORMATION AND STRUCTURE IN Cast IRon. 


There has been in operation for some years a scheme 
whereby technical papers are exchanged through the media 
of the foundrymen’s. organisations in this and other 
countries. One of the exchange papers presented at this 
Conference was by Dr. Heinrich Nipper, of the Technical 
High School, Aachen, Germany, as a contribution to the 
study of graphite formation and structure in cast iron and 
its influence upon the properties of the cast metal. The 
paper was presented by Dr. Nipper personally. A factor 





which was pointed to as being very significant, as indicated 





628 


by some of the micrographs in the paper, was that the fine 
graphite flakes are less resistant to corrosion than the 
larger flakes. The importance of this to the automobile 
industry was emphasised by a speaker, who pointed out 
that a research by the Automobile Association had shown 
that wear in cylinder barrels was almost entirely a matter 
of corrosion. The iron must be not only sound, therefore, 
but must resist corrosion, and small graphite flakes were 
not necessarily good from the point of view of cylinder 
wear if they were more liable to oxidation and corrosion 
in the working of the engine. Dr. Nipper suggested that 
the solution might lie in ensuring that the graphite inclu- 
sions were in fairly heavy flakes so that the surface of 
graphite was small as compared with the quantity. 


SYNTHETIC MOULDING. 


Among the other papers presented was one by Mr. 
John J. Sheehan, of the Austin Motor Company, Ltd., 
Birmingham, dealing with recent developments in British 
moulding sand practice. The problem discussed in the 
paper was that of converting the sand systems of a 
mechanised foundry from natural moulding sands to the 
use of synthetic moulding sand. The foundry operates a 
fully mechanised grey iron system making automobile 
cylinders and heads, a partially mechanised steel system 
making automobile parts, and a jobbing floor. The 
problem, which was solved, was to develop a moulding 
sand which would operate successfully as a grey iron, a 
steel, and a jobbing floor sand, and, further, to make the 
basis of that sand burnt sand which had already functioned 
in oil-sand cores. The system had resulted in considerable 
economy, apart from reducing scrap. 


Cast Rep Brass. 


Another exchange paper was from America, and it 
dealt with the properties of cast red brass as affected by 
conditions of casting and impurities. The author was 
Mr. C. M. Seager, jun., of the United States Bureau of 
Standards. The paper referred to an investigation 
sponsored by the Non-ferrous Ingot Metal Institute at 
the Bureau of Standards to collect data to be used in the 
simplification of the number of compositions of copper-base 
ingot metals. The research discussed in the paper was 
restricted to red brass having the nominal composition of 
85 per cent. copper and 5 per cent. each of. tin, zinc, and 
lead. A comparison was made of the alloys prepared 
from virgin and remelted metal with four distinct types 
of test bars cast at temperatures from 1040 deg. to 1260 
deg. Cent. The results for tensile strength, Brinell hard- 
ness, electrical resistivity, and density divided the test 
bars into three classes—-bars from chilled ingots, bars 
from ingots obtained by the “ immersed-crucible ” 
method, and sand-cast bars. There were only slight 
variations in the values obtained for any type of bar 
cast from virgin or remelted metal. The shrinkage and 
‘he running properties of the alloy were also determined. 

The metallographic structure of bars poured at 1205 deg. 
and 1260 deg. led to the conclusion that in general a 
marked columnar structure was accompanied by inferior 
physical properties. Pronounced non-uniformity of 
structure was found in one type of sand-cast test bar. 
Microscopic examination showed that sand-cast bars 
poured at high temperatures were subject to high stresses 
during the cooling and had inferior physical properties. 
An expansion of the alloy occurred immediately after 
solidification. 

In the second phase of the work, the separate effects 
of sulphur and iron were studied. Casting at a high tem- 
perature lowered the physical properties more than did the 
addition of sulphur up to 0-1 per cent. The addition of 
iron up to 0-6 per cent. improved all the physical properties 
of the brass with the exception of the electrical resis- 
tivity. The running properties were improved and the 
shrinkage was unchanged by the addition of either sulphur 
or iron. 

Cast BRONZEs. 

A paper by Mr. F. W. Rowe, of David Brown and Sons 
(Huddersfield), Ltd., dealt with the effect of mass and 
composition on sand cast bronzes, and contained data 
selected from the author’s work as representative of the 
physical properties obtaining with cast bronzes of various 
composition and under varying casting temperature and 
varying mass. He considered mainly only tin and phos- 
phorus as alloying elements. 


Among other papers presented was a French exchange 
paper by Monsieur A. Roeder, of the Société Alsacienne 
de Construction Mécaniques, dealing with the use of high- 
duty cast iron in the manufacture of textile machinery, 
in which it was claimed that the high-duty cast iron had 
greatly contributed to the progress achieved in the con- 
struction of textile machinery—though the discussion 
indicated that there were some who considered that it 
was not practicable to use high-duty cast iron, made by 
special processes, in more than a small percentage of 
textile machine castings. 

Finally, Mr. E. G. Fiegehen, of Quebec, Canada, con- 
tributed a paper on the drying of moulds and cores. 








Flood Protection by Basket Cribs. 


KaiLways and highways in some parts of the United 
States are subject to occasional or periodical erosion 
or even complete breaching by floods in rivers and streams 
running with considerable velocity, and along or near 
which the road or railway is built. Among various forms 
of bank protection against such flood attacks are what 
are termed rock-filled basket-cribs, continuous stretches 
of which are built along threatened portions of the line, 
either near the toe of the embankment, or of the river 
bank, or at some strategic position between the railway 
and the river channel. This cribbing was designed by 
the engineers of the Colorado and Southern Railway 
Company, and has been used extensively along that line, 
under the direction of its chief engineer, Mr. R. C. Gowdy. 
Views of two stretches of rock-filled basket cribbing on 
the Apishapa River are illustrated. 

Its construction begins with the driving of two rows 
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of old 65 1b. to 85 lb. flat-footed rails, with a batter of 
about fin. to the foot, and standing 4ft, to 7ft. above 
the ground. The rails in each row are 4ft. to 5ft. apart 
and those of the two rows are about 5ft. apart at the top, 
where they are tied together by a double strand of heavy 
wire. On the ground between them, or in a trench 
excavated to about the normal water level, is laid a sheet 
of wire netting, wide enough to be bent up inside the rows 
of rails, and tied to side sheets of the same netting. The 
* basket *> thus formed is filled with rocks of one-man 
size and weight, nearly to the levei of the tops of the 
rails. The side sheets of netting are then bent down flat 
over the rock work, and covered with a top sheet of netting, 
all the sheets being well tied together with wires. 

This completed wire basket is not tied to the rails in 





Paxton received knighthoods. [Fox's firm subsequently 
removed the building from Hyde Park and with many 
alterations and additions re-erected it for the Crystal 
Palace Company at Sydenham, where it still stands... . 
In our second paragraph we gave publicity to an appeal 
for subscriptions to help Mr. Benjamin Fothergill, who, 
at the age of seventy-two, found himself destitute and 
stricken with illness. For many years he had been foreman 
and later manager of Sharp, Roberts and Co.’s cotton 
machinery department, and in that capacity was inti 
mately associated with Richard Roberts in making the 
first self-acting mule, Later he became a partner with 
Roberts in the firm of Roberts, Fothergill and Dobinson, 
and on retiring from that company he set up in busines: 
as a mechanical engineer. He was one of the jurors for 
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ROCK-FILLED BASKET CRIBBING ON THE APISHAPA RIVER 


any way, so that when flood water begins to scour or 
erode the soil beneath it, the basket settles down and 
thus prevents the progress of erosion. The purpose of 
driving the rails with a slope or batter is to allow free 
movement for the basket, and to prevent it from lodging 
or wedging between them, in which case erosion might 
continue unchecked behind the line of protection. As 
the baskets are undermined and settle, additional side 
sheets are spliced on by wiring, and more rock is placed, 
but experience has shown that after they have settled 
once or twice, little or no further work on them is necessary. 

For bank protection, where the streams carry large 
quantities of drift and brushwood, a single row of rails 
is driven, and lines of barbed wire are tied to them, forming 
a fence. The floating brush and drift catches upon the 
wires, and so retards the velocity of the current that wash- 
ing or erosion is prevented. In fact, in many cases, a 
protective bar or beach of sand and silt is built up along 
the wire fence. 








SIXTY YEARS AGO. 


Two links with the pioneering days of our profession are 
to be found in successive paragraphs which appeared in 
our issue of June 19th, 1874. In the first we recorded the 
death of Sir Charles Fox. Sir Charles was the youngest 
son of Dr. Fox, of Derby, and was born in that town in 
March, 1810. As a young man he intended to enter the 
medical profession, but at the age of nineteen, following 
his real natural bent, he abandoned medicine in favour of 
engineering. He was articled to Mr. John Ericcson, in 
Liverpool—one of those responsible for the development of 
the screw propeller—and assisted him at the Rainhill 
trials on the Liverpool and Manchester Railway in 1829. 
Thereafter, he was given a position by Robert Stephenson 
on the London and Birmingham Railway, then in course 
of construction. At first he was employed at Watford ; 
afterwards he was placed in charge of the extension works 
from Camden Town to Euston-square. On the com- 
pletion of this work he joined Bramah in the manufactur- 
ing firm of Bramah and Fox, and on Bramah’s death 
became senior partner in Fox, Henderson and Co., of 
London, Smethwick, and Renfrew. From 1857 onwards, 
in conjunction with his two elder sons, he practised in 
London as a civil and consulting engineer. In the course 
of his forty-five years in the profession, he contributed 
largely to the improvement of the permanent way and 
fittings of railways and of ironwork construction generally. 
His chief work, however, was the building erected in Hyde 
Park for the International Exhibition of 1851. Joseph 
Paxton had suggested the idea of a structure of iron and 
glass, and Fox, grasping the importance of the idea, 
personally worked out most of the details. His firm was 
entrusted with the contract for the erection of the build- 
ing. Work on it was begun in September, 1850, and was 
completed in time for the opening ceremony on May Ist, 
1851. In connection with the event, Fox, Cubitt, and 





the International Exhibitions of L851 and 1862, and in or 
about the second-named year he was appointed curator 
of the Patent Office Museum at South Kensington. At a 
later date he left that post and resumed business in 
London, but unfortunately was not successful. 








BOOKS OF REFERENCE. 


‘ The Electrician’ Annual Tables of Electricity Under- 
takings, 1934. London: Benn Brothers, Ltd. Price 10s. 
-The forty-seventh annual issue of this important book 
of reference contains 300 pages, or an increase of 38 pages 
compared with the previous edition. The tables which 
the book contains are claimed to form the most complete 
available record of statistical information relating to 
electricity supply throughout the world. By the courtesy 
of the authorities concerned, all the data have been revised, 
and every effort has been made to ensure accuracy. 
New features include a complete list of the national grid 
areas, showing the selected stations and owners, the 
operating tariffs, and a map of the complete scheme of 
transmission lines. The index comprises 21 pages, and 
contains the names of 4200 towns, villages, and parishes. 


of Merchants, Manufacturers, and 
Shippers of the World. 1934. Two volumes, London : 
Kelly’s Directories, Ltd., 186, Strand, W.C.2. Price 
64s. net.—There is little outward sign of alteration in 
these volumes, but as in previous years the information 
has been brought up to date, and from experience with 
past issues in connection with office reference work, we 
are confident that the new issue will maintain the reputa- 
tion for accuracy the Directory has had for so many 
years. As hitherto, Vol. I deals with foreign countries 
and their possessions, and Vol. IL with Great Britain, 
India, and the British Dominions, Colonies, Protectorates, 
Dependencies, &c. 


Kelly’s Directory 


Oil and Petroleum Year Book, 1934. Compiled by 
W. E. Skinner. London: W. E. Skinner, 15, Dowgate- 
hill, E.C.4. Price 7s. 6d. net.—This is the twenty-fifth 
annual issue of this useful reference book, and it contains 
full particulars of some 673 companies connected with the 
oil industry, together with many statistical tables, trade 
terms, and trade names. Its scope is not restricted to 
British companies, and its international aspect consider- 
ably increases its value to users. 








Tue highest voltage oil-less circuit breaker yet built 
has been manufactured by the A.E.G. Company for an 
operating voltage of 220 kV, with a rupturing capacity 
of 2,500,000 kVA. 
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Railway and Road Matters. 


‘Tue Pennsylvania Railroad has recently built a K-4-S 
class 4-6-2 locomotive equipped with tapered roller 
hearings on all axles, including those of the driving wheels, 
and also on all rods. This is stated to be the first main line 
locomotive in the world to be fitted with roller bearings 
throughout. 
Tue Minister of Transport was asked on June 6th if 
he would suggest to the London Passenger Transport 
Board the desirability of bringing more effectively to the 
public notice the alternative underground means of moving 
about London and so relieve the congestion of the streets 
in the West End during the summer season. Lieut.- 
Colonel Headland, the Parliamentary Secretary, replied, 
and said that he understood that the Board was arrang- 
ing for a special series of posters to be displayed with a 
view to encouraging the public to use the railways in the 
congested centre of London during the summer season. 


THE National Council of the Commercial Motor Users 
\ssociation, of which Mr. James France is President, and 
ihe National Council of the Road Haulage Association, of 
which Mr. Roger W,. Sewill is Chairman, held meetings in 
London last week to discuss steps to secure a closer 
measure of co-ordination within the commercial motor 
transport industry, and it was resolved by both organisa- 
tions to negotiate with a view to an amalgamation of the 
two bodies into one large organisation. The result of such 
aun amalgamation would mean not only that the road 
motor transport industry would be in a position to speak 
with a more united voice, but it should be the forerunner 
of further amalgamations with other organisations in the 
industry. 

On dart June 14th, the question of constructing 
subways for oe destrians in the City of London at the 
junctions of g William-street, Cannon-street, Grace- 
chureh-street, and Eastcheap, outside the Monument 
Station, came before a meeting of the Common Council, 
presided over by the Lord Mayor. The Streets Committee 
recommended the construction of the subways at a cost 
of £45,000, and the removal of the statue of King 
William IV to West Ham Park. The work is to be done 
by the London Passenger Transport Board as agents 
for the Corporation on the basis of cost plus 7} per cent. 
for overhead charges. Subject to a grant of 50 per cent. 
of the cost being guaranteed by the Minister of Transport, 
the Court agreed to the proposals, 


Kor some time past the Great Western Railway Com- 
pany has been experimenting with various designs of 
steel keys with a view to producing a type which can be 
obtained not only at reasonable cost in comparison with 
wooden keys, but which will also have as long a life and 
a greater holding power so as to prevent rail creep—the 
tendency of the rail to move forward in the chairs. As 
a result of these tests, the company now proposes to 
purchase 100,000 steel keys of a type found to give the 
most favourable results, in order that an opinion may be 
formed as to the desirability of making a more general 
use of this class of key in future. As some of these keys 
will be used in conjunction with steel sleepers—500,000 
of which the company has already laid on its track— 
the combination will provide a permanent way completely 
composed of steel and cast iron. 


In a conference between representatives of the London 
Passenger Transport Board and a committee consisting 
of representatives of North-East London local authorities 
concerning the construction of a new tube railway to 
serve that area, the committee were informed that the 
Board could hold out no hopes of such a scheme being 
adopted for some time. It was stated that a scheme for 
dealing with the difficulties in the East London and Essex 
urea would have to be dealt with first. The committee 
was led by Sir Herbert J. Ormond, the Mayor of Stoke 
Newington, and included representatives of the Hackney 
and Stoke Newington Borough Councils, Tottenham, 
Edmonton, Enfield, Cheshunt,’ and Hoddesdon Urban 
District Councils, and the Ware Rural Council. Their 
scheme consisted of an extension of the Central London 
Tube from Liverpool-street to Hoddesdon with stations 
in the districts represented. 


THe South African Railways’ report for the year ended 
March 31st, 1933, says that the administration has twenty- 
five rail motor cars, running on twenty-two routes where 
the volume of traffic does not justify a frequent service of 
passenger trains. All the vehicles are of 150 H.P. or less, 
and the results attained have been satisfactory because 
the steam train mileage has been reduced and the public 
provided with quicker and more convenient travel 
facilities. It is not, we understand, the intention to build 
any more of these comparatively light types of car until 
information is available as to the actual working results 
of two higher-powered cars now on order, One of these 
will be of 300 H.P. and the other of 450 H.P.; both twin- 
engined and petrol driven. The former will carry fifty- 
two passengers and the latter seventy-five. The newer 
cars are needed to overcome the comparatively low speeds 
on the more steeply graded sections, and their inability 
to haul a trailer car for the accommodation of non- 
Sone passengers, as and when required. 


[ae railways of India, like those of other countries, 
have been s@iaing from road competition, and the Rail- 
way Board’s report for the year ended March 31st, 1933, 
mentions the receipt of a report on the subject. That 
document showed that, excluding Madras, 30 per cent. 
of the metalled roads in India run parallel with railways, 
whilst 48 per cent. of railways have metalled roads 
parallel with them and within 10 miles, Any compre- 
hensive plan of road development should therefore take 
into consideration the possibility of linking the more 
important villages with the public road system, rather 
than aim at further trunk roads parallel to the railway 
system. The carriage of merchandise by motor transport 
in competition with railways has not at present developed 
to any great extent. As regards control and regulation of 
public transport, there is a considerable difference in the 
degree of external control over railways and road transport 
respectively. There appears to be grounds for con- 
sidering that motor transport has temporarily outrun the 
machinery for its control. 


Notes and Memoranda. 





THE mixing of acetylene with petrol vapour as a motor 
car fuel was recently described by Dr. A. Possenti at the 
International Acetylene Congress in Rome. He said that 
in a trial from Pesaro to Rome and back, carried out with 
an old car, it had been found that an economy of 48 per 
cent. in consumption was effected without any reduction 
in the power of the engine. 


Arter four years of experimenting the Western Natural 
Gas Company of Canada has succeeded in storing natural 
gas in the depleted gas sands of an old field. According 
to Canada, the gas is forced into the exhausted sands 
under pressure, and a total of 5,500,000,000 cubic feet 
has been stored in the field, providing an emergency 
supply for users. It is “‘ dry’ gas—gas which has been 
put through separators and all the naphtha extracted. 
The stored gas would otherwise have been burnt and 
wasted in waste gas flares. 


OBSERVATIONS have been made and data secured by 
the Highway Research Board of the American National 
Research Council on the effect of hot cement in paving, 
and practically no adverse effects upon workability, 
strength, volume change, or checking and cracking, trace- 
able to the use of cement at approximately 160 deg. Fah. 
were noted. The data available to the age of thirty-four 
days did not justify a distinction between the volume 
changes in the sections of cold and hot cement, and a crack 
survey made at the age of thirty-two days indicated no 
distinction between cold and hot cement concrete. 


A new Kodak camera can take up to 2500 pictures a 
second, which is about twenty times faster than the usual 
‘* slow-motion ” films shown in cinemas. Simultaneously, 
it can record the time taken by the subject filmed in one- 
thousandths of a second. The timing apparatus has been 
produced by the Western Electric Company and com- 
prises a frequency generator and clock driven by a syn- 
chronous motor. The camera has two lenses, one of which 
photographs action and the other time, and both are 
recorded on the same section of film, At full speed the 
camera uses 50ft. of film in one second. Some idea of this 
speed may be judged by the fact that action seeeneregned 
in one second takes more than two minutes to pro- 
jected on the screen. 


Tue Safety in Mines Research Board has recently issued 
a research report on stemming materials, and among the 
facts disclosed by the investigation was that the clay 
commonly used for stemming shots is relatively inefficient. 
Sand was found to be the best material, and for practical 
reasons the mixture of sand and clay eventually adopted 
has proved to be more effective in every way than clay. 
Smaller quantities of stemming are required, the efficiency 
of the explosives is increased, the danger of blown-out 
shots is practically eliminated, and a reduction of as much 
as 33 per cent. in the cost of explosive has been found 
effective. The addition to the sand-clay stemming of 
3 to 5 per cent. of calcium chloride has been found to 
keep the mixture in good condition for several months, 
even in hot and dry atmospheres. 


THE United States Bureau of Standards has determined 
the thermal conductivities of twenty miscellaneous irons 
and steels over the temperature 100 deg. to 500 deg. 
Cent. (212 deg. to 932 deg. Fah.). An abstract in the Iron 
and Coal Trade Review says the materials were selected 
as typical examples of commercial materials used for a 
variety of purposes and were expected to differ consider- 
ably in thermal conductivities. They included cast irons, 
carbon, and low-alloy steels, high-chromium and manga- 
nese alloy steels, and “‘ 18-8 ” type of stainless steel. The 
results, which are published in the Journal of Research of 
the Bureau of Standards, show that the differences in con- 
ductivity of irons and steels are much smaller at high 
temperatures than at room temperatures. High-alloy 
steels have lower thermal! conductivities than low-alloy 
steels, while an increase in the amount of alloy con- 
stituents in iron causes, in general, an increase in the 
temperature coefficient of thermal conductivity. 


A PAPER on the “ Electro-deposition of Aluminium 
from Non-aqueous Solution,”’ by Messrs. R. D. Blue and 
F. C. Mathers, is reprinted in the Metal Industry, The 
abstract says that aluminium of high purity can be 
deposited easily in a bright, finely crystalline, adherent 
form from a solution made by dissolving metallic alumi- 
nium in ethyl bromide and benzene (C,H,), using alumi- 
nium bromide as a starter or catalyst. Toluene, xylene, 
B-tetra-hydro-naphthalene, and kerosene may be sub- 
stituted for, benzene under certain conditions, and ethyl 
chloride, methyl chloride, and ethylene dichloride for 
ethyl bromide. The aluminium adheres well to platinum, 
copper, steel and cast iron, but not to magnesium or 
aluminium. The bath has a current efficiency of 60 per 
cent. and over at both electrodes and a throwing power 
as high as 28. The bath does not deteriorate and can 
be operated indefinitely if moisture is excluded. The 
bath does not show a definite decomposition voltage, 
the potential drop varying directly and regularly with the 
current. 

THE advice of the Building Research Station has been 
frequently sought in troubles experienced in applying oil 
paints and washable distempers on plasters, Portland 
cement, asbestos cement sheets, and other building 
materials, and a short bulletin on the subject has been 
issued by the Department of Scientific and Industrial 
Research. Investigation has shown, it is stated, that the 
failures are usually due, not to any defect of the paint 
itself, but to the nature or condition of the material to 
which it is applied. Blistering, peeling, and flaking are 
commonly due to physical and mechanical causes, while 
softening, stickiness, bleaching or discoloration are due 
to chemical action between the paint and substances 
with which it comes into contact, while in certain cases 
discoloration is due to moulds—that is, the growth of 
fungi. If it were practicable to delay painting until the 
material had become quite dry, very few failures would 
occur. The conclusion is reached that in general, oil 
paints and oil-containing distempers must be regarded as 
liable to fail through chemical action whenever they are 
applied over a damp surface containing both free lime and 





salts of soda or potash. 


Miscellanea. 





DuRiInG the first eighteen weeks of this year, the 
coal output has increased by 6,400,000 tons over the 
corresponding period of 1932. 

NEw coal deposits are reported to have been discovered 
in the Central Volga region, with reserves estimated at 
200 to 300 million tons of coal. 


In the interests of economy, the Canadian National 
and Canadian Pacific Railways are together considering 
thirty-six proposals involving the discontinuance of a 
total of 2100 miles of railway track which have been 
unremunerative. 


THE total imports of electrical instruments and 
apparatus into India during 1933-34 amounted in value 
to Rs. 230 lakhs, as against Rs. 234 lakhs in the previous 
year. The share of the United Kingdom rose from Rs. 121 
lakhs to Rs. 130 lakhs, but imports from all other countries 
declined. 

Ur to the present, some seventy aeroplanes have been 
entered for the London to Melbourne air race, which is 
due to start on October 20th. The majority of the com- 

ting machines are British or American, so far twenty- 
three of the former, and twenty-seven of the latter having 
been entered. 

Tue Ford exhibit at the 1934 World’s Fair in Chicago 
will cover some 11 acres, and will contain 100 miles of 
electric wiring, more than 225 electric motors, a lighting 
display which includes a battery of 9000 concealed flood- 
lights, and an amplifying system containing more than 
750 loud-speakers. It will require a load of more than 
6000 kW. 

At Stein, near Niirnberg, a disused steam turbine 
power station has had to be reopened as, owing to the 
drought, the three Franconian hydro-electric stations are 
no longer able to cope with the demand, says the Electrical 
Review. A similar state of affairs exists in part of Bavaria, 
where Alpine streams have failed to give a sufficient 
supply of water to hydro-electric stations. 


THE President of the Board of Trade recently said, 
in answer to a question in the House of Commons, that 
on March 3lst, 1934, there were under construction in 
the United Kingdom 107 vessels of 100 tons gross and 
upwards, their total tonnage being 481,440 tons gross. 
The corresponding figures for March 3lst, 1920, were 
618 vessels of 2,055,624 tons gross, and for March 3lst, 
1930, 481 vessels of 1,476,563 tons gross. 


In order to lessen the accidents that so frequently 
take place in the mines of this country, an important 
** Safety First ’’ demonstration was made at the Wyndham 
Colliery, Ogmore Vale, Glamorgan, last week, when 
powerful loud-speakers and amplifiers, supplied and con- 
trolled by Standard Telephones and Cables, Ltd., trans- 
mitted “‘ safety first’ slogans by means of gramophone 
records to the miners assembled for the 2 p.m. shift below 
ground. 

THE construction of the Boulder Dam is now two 
years ahead of the schedule, partially as a result of opera- 
tions this year under a PWA allotment of 38,000,000 
dollars, says Iron Age. Up to date about half of the total 
of 3,400,000 cubic yards of mass concrete is in place. 
At the time of letting the construction contract the 
tentative programme called for the completion of the 
concrete placing in August, 1937, If present progress 
continues, this part of the work will be completed by 
May Ist, 1935. 

UNDER a new law the capital of the Pretoria Steel 
Works is to be increased by £500,000 to allow a sheet 
mill to be erected with a capacity of 30,000 tons per 
annum, says the Iron and Coal Trades Review. This 
move follows the failure of several years’ negotiations 
to build a sheet mill with private capital. The market 
for the production of the mill is reasonably assured, as 
in good years South Africa imported about 70,000 tons of 
sheets per annum, nearly all of which were sold in the 
Transvaal and North Orange Free State. 


STREAM contamination resulting from seepage contain- 
ing sulphuric acid from abandoned coal mines has been 
causing much trouble in West Virginia, U.S.A., and during 
the past few months some 1200 of these mines have been 
sealed. It was estimated that one abandoned coal mine 
was discharging as much as 12,000 Ib. of sulphuric acid 
solution into the Monongahela River every day. The 
seals used contain a trap at the bottom, which excludes 
air, thus preventing chemical action or the oxidation of 
the sulphur compounds common to the coal veins of 
this region. The seals do not interfere with the mine 
drainage, or prevent the outflow of seepage water. 


For the past fifteen months tests have been in operation 
at the Granton Gasworks, Edinburgh, with a view to 
determining the effect of the weather on stacked coal, 
says O’Connell’s Coal and Iron News. Different classes 
of ‘aed from Scottish mines have been stacked in the open 
air, and experiments will be made to determine the value 
of the coal for the production of gas and by-products, 
as compared with its value when first mined. Considerable 
differences are expected to be shown by the different 
classes of coal mined, and already the effect of the weather 
on the exposed coal is obvious to the eye and touch. 
Cannel coal from the deeper and earliest seams, being a 
more compressed form of fuel, seems to be more imper- 
vious to the disintegrating forces. 

SPEAKING of pulverised coal in a paper on coal utilisation 
at the Royal Society of Arts, Mr. W. R. Gordon said that 
the estimated annual consumption of pulverised coal in 
different countries was, in the U.S.A., 40,000,000 tons ; 
Germany, 6,000,000 tons; Japan, 4,000,000 tons, and 
Great Britain, 3,600,000 tons. After enumerating its 
principal uses, he said that for metallurgical work 
powdered fuel is considered to be* only in its infancy, 
and it should prove a strong competitor to oil for furnace 
work. He also said that great improvements have been 
made in the preparation of coal for the market. Coal is 
now increasingly regarded as a manufactured article, and 
during the period 1927-32 the amount cleaned rose 
from 51-44 million tons to 71-58 million, and the number 








of cleaning plants from 538 to 728. 
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50 YEARS OF STEAM TURBINE HISTORY. 


THE series of articles on the development of the 
Parsons steam turbine, which we bring to a close 
in our present issue, will prove of value both to the 
historian and the student of engineering. The 
former will find therein a much-needed chrono- 
logical record of the principal stages in the pro- 
gress of a great invention, while the latter will 
derive inspiration as well as instruction from a 
story of difficulties surmounted, and problems 
solved. The student of to-day has the choice of a 
wealth of textbooks dealing with the design of 
steam turbines. Presuming that the accuracy of 
their data and the adequacy of their theories can 
both be relied on, such books undoubtedly impart 
knowledge that can be turned to profitable account 
in turbine design. But a proper understanding of 
the essential factors in such design can never be 
acquired without a considerable acquaintanceship 
with the road along which previous engineers have 
travelled in carrying turbine machinery to its 
present high level of power and efficiency. Just 
as the pioneers in the art had to make every fresh 
advance by the light of their past achievements— 
for practice was, as usual, well ahead of theory—so 
those who would proceed still further will do well 
to take heed of every encouragement and warning 
that the history of the steam turbine can provide. 
The wisdom of learning from the mistakes of 
others is proverbial, but what is not sufficiently well 
realised is the importance of studying their 
successes. The lessons taught by mistakes are, 
after all, mostly negative. They inculcate a spirit 
of caution which, pushed too far, becomes timidity 
and tends to conservatism and stagnation of pro- 
gress. Successes, on the other hand, may always 
be pondered over with advantage. Their study 
begets a desire for emulation, and stimulates those 
qualities of boldness and confidence without which 
no great advance can ever be made. 

It is from this point of view that we particularly 
commend the articles to engineering students. 





The turbine was born into a world in which engi- 
neers, when not actually hostile to its coming, were 
openly sceptical about its chances of life and 
incredulous as to its infant performances. We 
have been told by an engineer who was serving his 
apprenticeship with a firm of engine builders at 
Gateshead at the time when Sir Charles Parsons 
constructed his first turbo-generator in a neigh- 
bouring works, how well he remembered the 
derision with which the report was received that a 
machine had been built to drive a dynamo directly 


“at 18,000 r.p.m. The informant was told to go 


away and take a nought off the number of revolu- 
tions he had mentioned, in order to bring his story 
within the bounds even of possibility. This anec- 
dote serves to show how bold, in an engineering 
sense, had been the step then taken. To-day, 
wonder succeeds wonder with such rapidity that 
nothing of a technical nature seems, @ priori, 
impossible. But only those who are able to realise 
the limitations of engineering practice half a 
century ago can fully appreciate the novelty of 
the problems that had to be solved before a turbine 
and direct-current generator could be built to work 
satisfactorily, to say nothing of safely, at 18,000 
r.p.m. In the first place, the end thrust of the 
steam had to be balanced. Then bearings had to 
be devised which would permit of vibrationless 
running of a long rotor inevitably out of mathe- 
matical balance, and means for their continuous 
lubrication had to be contrived. A suitable 
method of speed regulation had also to be invented, 
for the use of any existing type of governor was out 
of the question at such a speed. The construction 


;| of a dynamo to run ten or twelve times as fast as 
}}any dynamo yet built was another remarkable 


feat, for it must be remembered that at the time 
next to nothing was known of such things as eddy 
currents or hysteresis losses, and two years had 
still to elapse before Hopkinson propounded the 
theory of the magnetic circuit and laid down 
the fundamental principles of dynamo design. 
Genius of the kind that solved all the innumerable 
problems involved in the construction of the first 
turbo-generator, and met every subsequent diffi- 
culty with success as it arose, is, of course, not to 
be acquired by any course of training, but valuable 
instruction may be gained from a consideration of 
the methods adopted. Every solution was simple 
and direct, showing a clear appreciation of the 
requirements, and effective because of this appre- 
ciation. When natural laws, or the equally inex- 
orable properties of materials, imposed a limit on 
advance in any particular direction, ingenuity 
always found a way round. Over and over again 
Parsons and his colleagues were required to produce 
machines far and away more powerful, or for much 
severer operating conditions, than anything pre- 
viously attempted. The new problems were solved 
as often as they occurred, and always without 
calling upon metal or other material to stand any 
greater stresses than were sanctioned by general 
practice. Reference to the articles will show how 
turbines came to be designed with two, three, or 
four cylinders according to the conditions to be 
met, and sometimes with the several shafts running 
at different speeds ; how exhausts were multiplied 
to deal with the quantities of steam that had to be 
passed ; how high economy at small loads was 
secured by the device of “ partial load blading ” ; 
how an increased efficiency even with ample 
clearance over the blade tips was made possible 
by the principle of end tightening; how 
erosion of blading by the action of wet steam was 
eliminated from the list of possible troubles ; and 
how, in short, the reaction turbine has attained 
the high degree of perfection and adaptability 
which characterises it to-day. Yet, in spite of all 
the improvements in detail, and enormous increases 
in capacity, the soundness of the original con- 
ception is shown by the fact that, in all essential 
respects, the latest machines embody the same 
principles of design that were chosen for the pioneer 
turbine of fifty years ago. Indeed, the inherently 
higher efficiency of the reaction principle is now 
generally admitted, even by those who have a 
preference for the impulse principle on other 
grounds, and few large turbines of any type are 
now built without some reaction, if only in the 
low-pressure blading. 

A perusal of the series of articles we have pub- 
lished may, however, lead to thoughts ranging far 
beyond the mere details of mechanical design. It 
should encourage the young engineer to believe 
that no mechanical problem is insoluble, and what 
is still more important,-to realise that there are 
still an infinite number of inventions simply 
waiting to be made or to be rendered practicable. 
To those who complain that there is not now the 
same scope for outstanding advances in engineering 





as there used to be, the best answer is “ There 
never was.” So far as one can judge, the steam 
turbine is now approaching the limit of possible 
efficiency, if not indeed of size also, just as the 
reciprocating engine was doing when its doom was 
sealed. If this 1s the case, the time is getting ripe 
for advance along some new and entirely different 
lines. It may be that the man is already born who 
will show us how to turn the potential energy of 
fuel directly into electric energy, or who will 
devise a means of winning power from cosmic 
rays. An even more remote possibility is the dis- 
covery of some way of circumventing the Second 
Law of Thermodynamics, by apparatus having the 
selective abilities of Maxwell’s demon. These 
things to-day are dreams, but so were steam tur- 
bines, aeroplanes, motor cars, broadcasting systems, 
and other commonplaces of civilisation, within 
the memory of living man. All owed their origin 
more to the courage and intuition of gifted indi- 
viduals than to any help that theorists could 
afford. Indeed, the impossibility of sending a 
wireless signal to America on account of the 
curvature of the earth was proved beyond a shadow 
of a doubt until Marconi decided to try it. This 
instance alone should encourage those who would 
walk in new paths, not to be deterred by any theory 
that has not yet been verified by experiment. The 
true inventor works according to his own theories, 
driven in general more by his convictions than by 
any formal reasoning. The art of successful inven- 
tion cannot be taught, but the insight into a great 
inventor’s mind that may be obtained by a study 
of the means by which he achieved his ends is in 
itself an education of no mean value. 


Civil Aviation and Disarmament. 


Ir is commonly known that one of the chief 
objections brought against disarmament, partial 
or total, centres round the difficulty or impossi- 
bility of devising an effective means for exercising 
an international control over civil aviation. To 
put it bluntly, it is feared that a dishonest 
nation, while honestly fulfilling an agreement to 
limit or abolish its military air strength, might 
build up a civil transport fleet which, secretly and 
quickly, could be converted into squadrons of 
bombing machines, capable of carrying out a 
sudden devastating attack on a neighbour's 
territory. For various reasons, technical and other- 
wise, we have never found it easy to take this 
argument very seriously. Admittedly, it would be 
difficult to devise a thoroughly efficient scheme for 
controlling civil aviation internationally ; it would 
be just about as easy as exercising international 
control over the operation and development of 
the nation’s individual railway or road transport 
systems. To that extent the argument is solidly 
founded, but in some other important respects its 
soundness appears to be open to question and 
discussion. Behind it lies the assumption that 
civil transport aeroplanes are in actual fact capable 
of being converted at short notice into efficient 
bombing machines. This assumption is widely 
taken to be self-evident as to its truth, and con- 
clusive as to its significance. Nevertheless, not 
only has its truth never been demonstrated in a 
practical manner ; but under certain conditions its 
significance may be largely or wholly obliterated 
by attendant factors which must be taken into con- 
sideration if we would arrive at a just estimate of 
the possibilities of the situation. 

As a foundation for a discussion of this subject. 
we may quote some figures from a return recently 
issued by the British Air Ministry, giving details 
of the regular air transport fleets in operation—as 
at December 31st, 1933—in the principal European 
countries. The data may best be presented in the 
form of a table :— 











Total No. | Total No. | Average Average 
of civil | of aircraft} available H.P. 
Country. aircraft | in regular | pay load | per 





on register. | operation. |per sconce aircraft. 


| | } } 





| Ib. 
Great Britain .. 1055 | 23 | 4942 1696 
Belgium .. Liz. ! 31 | 2056 | 655 
France 1654 | 134 } 1770 | 679 
Germany 1072 | 172 | 1826 585 
Lh ee 393. | 77 | 1939 883 
Holland ne 67: CO 42 j 2540 930 





| i 
The machines included in the third column—the 
machines of the regular air transport operating 
companies—may be taken as those which are to be 
regarded as potential bombers. The others, the 
existence of which is implied in the second column. 
include gliders, light low-powered touring 
machines of a definitely civilian class, and other 
aircraft of very little or no military value, and 
structurally incapable of being adapted for serious 
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warlike duties. The average available pay load 
may be taken as an approximate measure of the 
weight of bombs, guns, and other service equip- 
ment which the machines enumerated in the third 
column could carry after conversion. The average 
horse-power per aircraft similarly provides some 
indication of the performance which these con- 
verted machines would give assuming that their 
engines were not changed. We cannot make any 
very rigorous deductions from the figures, because 
some doubt must naturally exist as to their general 
accuracy, and because, since the date to which 
they refer, one of the countries mentioned in the 
list, namely Germany, has set aside a large 
appropriation for the development of civil flying. 
Taken, however, as they stand, the figures show 
that the civil aircraft operating throughout Europe 
at the present day, are, with the possible exception 
of the British machines, incapable of being con- 
verted into bombers having a weight-carrying 
capacity and an engine power comparable with the 
capacity and power of a modern military bombing 
machine, unless the conversion is so thorough as 
to amount virtually to rebuilding. In a world 
totally disarmed, conversion on such a scale would 
not be necessary in order to make civil machines 
dangerous instruments of attack. They would, 
indeed, be inefficient as judged by the performance 
of the military bombers of to-day, but they would 
be “ Victorys”’ in a world devoid of “ Dread- 
noughts,”’ and with little more preparation than 
could be effected overnight they could be adapted 
to carry out a sudden and possibly devastating 
attack upon a neighbouring country. If, however, 
we consider the conditions of partial rather than 
total disarmament, the menace of the converted 
civil machine almost wholly disappears. With 
even a limited number of anti-aircraft guns and 
interceptor fighters on the other side of the 
frontier, the amount of preparation required to 
adapt civil machines as bombers would be very 
considerable, if they were to be given other than 
a suicidal chance of returning from the attack. 
The length of time required for such preparation 
would deprive the attack of all element of surprise, 
for the sudden withdrawal or reduction of the 
aggressor’s internal and external civil air services 
would provide an automatic warning of his inten- 
tions. Further, even if we suppose that by super- 
cunning a nation could disguise the fact that it 
was converting a considerable percentage of its 
civil machines into bombers, it must be noted that 
no converted civil machine could by any amount of 
ingenuity be made as efficient as a bomber designed 
as such from the start. Converted machines could 
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not be mixed with regular machines. To be at all 
effective, they would have to be grouped in homo- 
geneous flights composed of machines all of their 
own type. So grouped, they would require for 
their protection while in the air the services of a 
strong force of fighters, which might well be 
employed more effectively on other duties else- 
where. In short, in a world partially disarmed, 
converted civil machines would be likely to prove 
more of an encumbrance to the nation employing 
them than a danger to the nation against whom 
they were employed. 

It may perhaps be said that under the conditions 
of either total or partial disarmament a grave 
danger exists that an unscrupulous nation might 
so design its civil machines as to facilitate their 
rapid conversion into highly efficient bombers, 
and over a period of years build up a fleet osten- 
sibly for civil duties, but in reality intended for 
warlike use at some selected moment. Such a 
scheme from the technical point of view is hardly 
practicable in the present state of aeronautics, 
and so far as we can see is not likely to become 
more practicable as time goes on. It involves 
questions not merely of interchangeable fittings, 
but of structural strength, engine power, the dis- 
position of pilot’s, gunner’s, and bomber’s cockpits, 
and other important features. To make the scheme 
a success would demand not so much the construc- 
tion of a civil machine which could be adapted for 
military service, as the construction of a bomber 
disguised as a civil machine. Even although we 
could believe that aircraft of this character could 
be built secretly in numbers, we cannot believe 
that they could be openly used for civil work 
without their secret being discovered. Access to 
them could not be denied to foreigners without 
immediately creating suspicion, and, given access, 
we take leave to doubt whether human ingenuity 
could devise a disguise of the kind in question 
which could not be penetrated almost at once by 
anyone acquainted with the technical side of air- 
craft construction. If, then, our reading of the 
situation is correct, the menace supposed to lie 
in the possibility of converting civil aircraft into 
bombers can be regarded as a real menace only if 
total disarmament should come to pass. Under 
conditions of limited armament, the danger would 
vanish. Total disarmament provides the circum- 
stances requisite for the successful employment 
of civil machines as military weapons by a dishonest 
Power. Partial armament imposes conditions 
which render their use for that purpose as 
unprofitable and unwise as it would be dis- 
honourable. 








Literature. 


> 


Coast Erosion and Protection. By the late E. R. 
MatTtTHews, M. Inst. C.E. Third edition, revised. 
London: CU. Griffin and Co., Ltd. 1934. 12s. 6d. 

‘THE author of this book, who died a few years ago, 

was formerly the Borough Surveyor of Bridlington, in 

Yorkshire, and, later, Chadwick Professor of Municipal 

Engineering in the University of London. The first 

edition was issued in 1913 and the present edition 

has been edited by Dr. Brysson Cunningham, who 
has added a short chapter on recent practice and 
inserted a few notes in the text. Dr. Cunningham, 
in a prefatory note, says that when he was approached 
by the publishers and invited to undertake the 
revision of Matthews’ work, he realised that it would 
be a task of some difficulty and even delicacy, and 
that, while the author’s long and varied experience 
in coastal defence works entitled him to authoritative 
expressions of opinion, these opinions might not 
invariably commend themselves to his engineering 
colleagues without some modification or reservation. 

“Unauthorised modifications,’ Dr. Cunningham 

writes, ‘could scarcely be introduced into a post- 

humous revision of Professor Matthews’ work under 
sanction of his name and reputation. Moreover, 
much of the material of the book is a record of work 
actually carried out by Professor Matthews on the 
coast of Yorkshire and elsewhere, presented in a some- 
what disjointed form, owing to having been collated 
from papers read to learned societies and articles 
contributed to technical journals at different times.” 

In spite of what Dr. Cunningham writes on the 
ethics of revision, the reader is inclined to regret that 
he did not see his way to carry out a more thorough 
revision of the original work, or himself undertake the 
preparation of an entirely new work on coast erosion 
and protection, a task which, we believe, he would 
have found congenial and for which he has the neces- 
sary qualifications. There is no really satisfactory 
modern and comprehensive work in the English 





language on the subject of coast erosion and pro- 
tection. The late W. H. Wheeler’s “‘ The Sea Coast ”’ 
is over thirty years old and, though it is sound in its 
statement of principles and accurate in its descrip- 
tions, it deals less with the design and construction 
of works than with the physical and geological features 
of the coast line of Britain. Probably the most 
satisfactory concise account of sea defence works at 
the time when it was written was Vernon Harcourt’s 
long article in the twelfth edition of the “ Encyclo- 
pedia Britannica.” 

One thing that strikes the reader, on a re-pefusal of 
Matthews’ work after twenty years, is the small use 
he made of the reports of the Royal Commission on 
Coast Erosion (whose final report was issued in 1911) 
and of the evidence given before the Commission. 
Beyond a few short paragraphs containing the terms 
of reference to and a summary of the recommenda- 
tions of the Commissioners, there is practically 
nothing in the volume which is based on the mass of 
valuable data available in the records of the Com- 
mission. At the same time, Matthews seems to have 
ignored much of the evidence ; for instance, he wrote 
in 1913 that there had been a reduction in the area 
of England of 41,378 acres between 1867 and 1900, 
whereas it would have been more useful to have 
quoted the evidence of the Director-General of the 
Ordnance Survey before the Royal Commission that 
within a period on the average of about thirty-five 
years about 6640 acres had been lost to the United 
Kingdom, while 48,000. acres had been gained. 
Another statement for which there is no valid basis 
is that a part of the eroded material from the Holder- 
ness coast in Yorkshire “enters the estuary of the 
Humber and accounts for the large accumulation 
there.” The origin of the large accumulations of 
silt in the Humber estuary was long ago shown to be 
not the erosion of the sea coast, but the fine alluvial 
material brought down by the rivers Ouse and Trent. 





For some reason Matthews concluded his original 
work with a short chapter on ‘“‘ Wave Action on 
Harbour Breakwaters,” a matter which has only an 
indirect relation to coast erosion. There is a state- 
ment in this chapter, on the subject of harbour break- 
waters, which, we think, his present editor should have 
qualified at least by the addition of a footnote. The 
text reads: ‘‘ It is quite impossible to name one type 
of breakwater as an ideal to be always followed, as 
every case must be considered on its merits. Generall) 
speaking, however, the upright wall type is not to 
be favoured, whether the seaward face of the wall he 
vertical, battered, or curved. A stepped-face struc- 
ture, similar to that erected at Sandy Bay, U.S.A.., 
has many advantages.” This sweeping statement, 
even when it was written, could not have been sup- 
ported by the consensus of opinion of harbour engi- 
neers, and the history of the Sandy Bay breakwater, 
which he mentions, is one of severe storm damage and 
partial failure. 

Dr. Cunningham’s new chapter on recent practice 
brings up to date the history of some of the sea 
defences which were described by Matthews, prin- 
cipally those at Lowestoft and Pakefield, but it 
should be observed that the damage to the sea wall 
protecting the North Denes at Lowestoft, and its 
partial collapse in 1922, were not the result of unsuit- 
able design or construction, but followed on the 
neglect to maintain the timber groynes which had 
been constructed concurrently with the sea wall 
about 1901 to conserve the beach in front of it. This 
chapter also contains a note on some very interesting 
coast protection works at Soulac, on the Bay of 
Biscay ; and, in an appendix, Dr. Cunningham has 
reprinted the conclusions adopted by the Inter- 
national Navigation Congress in 1931 at Venice on 
the subject of the protection of coasts against the sea, 

Our re-examination of what Matthews wrote in 
1913 and a reading of Dr. Cunningham’s short chapter 
show that since the close of the nineteenth century 
there has been remarkably little development in the 
means adopted to combat coast erosion ; and, gener- 
ally speaking, the methods of construction which still 
find favour, not only in Great Britain, but also 
abroad, are the same in principle as those which were 
used for generations previously. The recommenda- 
tions of the Royal Commission (in 1911) regarding the 
control of the foreshores of the United Kingdom and 
the constitution of a central sea defence authorit) 
have not yet been given effect by legislative enact- 
ment. The report of the Commission, however, dic 
serve to dispel certain erroneous ideas, particularly as 
to the extent of the loss of land through erosion in 
the United Kingdom ; and proved conclusively that 
the expense of protecting purely agricultural land is 
out of all proportion to the value of the land thereby 
saved from destruction. 

The book is well illustrated by reproductions of 
photographs and line drawings, but the index is 
inadequate. 


Highways and their Maintenance. By W. J. HADFIELD, 
C.B.E., M. Inst. C.E. London: The Contractor's 
Record, Ltd. 1934. Price 25s. 


To the rural populations of Great Britain, rich and 
poor, the road system has always been vitally inter- 
esting, and an important factor influencing the 
character and extent of their activities and social 
relations. Intimate knowledge of the local roads 
was, until quite recent times, necessary to swift 
action, safe journeying, and the successful haulage 
of materials. Apart from this abiding interest in the 
road, there has been aroused, from time to time and 
as a result of developments of importance, widespread 
appreciation of the significance of through routes 
and of the highway system as a whole. 

Four such periods stand out in our island’s history : 
when the leys, or old straight tracks were set out by 
a priestly caste ; when the Romans made their main 
roads, showing that they would hold what they had 
taken; when the turnpike trustees improved the 
carriageways of the principal highways and virtually 
created the class later known as county main roads ; 
and, lastly, the present period which, beginning with 
the revival of the mechanical road vehicle, is now 
perhaps at its hgight. 

As regards the present character of our highway 
system, a considerable amount of information is to 
be found in Mr. Hadfield’s book. About three-quarters 
of it relates to the maintenance of the carriageways 
of British roads and streets and related subjects, but 
the chapters which Mr. Hadfield has devoted to the 
road system as a whole and to the manner in which 
it is used will, for the wider public, form the most 
interesting part of the volume. Statistics of mileages 
and costs of maintenance are presented in a chapter 
which, though very short, may be regarded as suffi- 
cient for the purpose. In the paragraphs in which 
the Salter report is criticised, in respect of vehicles 
of over 4 tons, the reader will fail to find even a 
reference to an opinion held by competent engineers, 
namely, that the cost in wear and tear of the roads is 
likely to be greater rather than less per ton-mile of 
goods carried if vehicles of over 4 tons be not allowed 
on the roads. The chapter on highway and highway 
law is also a very short one, the former subject being 
accorded but one page, relating to the change brought 
about by the Local Government Act of 1929. From 
the remaining pages, the reader may obtain sound 
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first impressions as to the law of highways. A 
chapter entitled “A Traffic Census,” introduces the 
traffic side of the subject-general of the book, with 
explanation of tonnage, traffic density, secondary 
routes, peak hours, and some elements of traffic 
regulation. Safety on the highways is discussed in 
the light of accident statistics, the figures being studied 
in respect of vehicles, defects of the road surface and 
features of road design, The seventh chapter, on 
underground services, is written mainly from the 
administrative point of view, and may be regarded as 
the last in what, for the purposes of this review, is 
called the “‘ first part ” of the book, though the author 
makes no such distinction. 

In the remaining and larger portion of the volume, 
hoth technical and administrative aspects of practice 
are presented, and in numerous cases a sense of their 
relation to each other is skilfully conveyed. This 
enhances the practical value of these studies and 
discussions of practice in carriageway maintenance, 
and at the same time supplements the first or ‘“‘ High- 
ways ”’ portion of the volume. 

All parts of the subject are well handled, excepting 
“drainage and foundations,” which belongs to the 
wider subject of road construction and maintenance, 
as distinct from carriageway engineering, to which 
the technical portion of the book is really confined. 
Another chapter, that on concrete roads and founda- 
tions, has to be criticised in a different aspect, for 
although it is an able presentment of the views and 
practice of the Ministry of Transport and of English 
municipal and county highway surveyors, the author 
ignores other opinion, to the effect that not in this 
practice nor in experimental work, nor in regard to 
the theory or lack of theory on which it is based, is 
sufficient consideration given to economics, mathe- 
matics, applied science, or known facts. 

The work is, however, essentially explanatory in 
character, and must not be judged as though it were 
w fully reasoned treatise. 

Whether an individual reader be mainly interested 
in the administrative or in the technical aspect of 
the subject, the book is one of indubitable value to 
the highway surveyor, the student, the councillor, 
and the public. It should, and probably will, be 
obtained for the lending department of every muni- 
cipal and county library. 





World Power Conference, 1933. ‘* Transactions” of 
the Scandinavian Sectional Meeting. Volumes II 
to VII. London: Perey Lund, Humphries and 
Co., Ltd. 1934. 


Ir will be recalled that a Sectional Meeting of the 
World Power Conference was held in Norway, Den- 
mark, Sweden, and Finland between June 26th and 
July 9th, 1933, with headquarters at Stockholm 
where all the technical sessions were held. The 
volumes now before us contain all the papers with 
summaries of the discussions. The only languages 
used are English, French, and German, and sum- 
maries of the papers in one language are presented 
in the other two. Vol. I, which will be a chronicle, 
with the General Reports and Index to the whole 
series, has not yet appeared. The volumes vary con- 
siderably in size and correspondingly in price. Vol. II, 
devoted to Electrical Energy, costs £2 10s.; Vol. III, 
Solid and Liquid Fuels and Gas, £1 5s.; Vol. 1V, 
Power and Heat Combinations, Steam Heat Con- 
suming Industries, £2 5s.; Vol. V, Iron and Steel 
Industry, Electric Heating, Adaptation and Trans- 
mission of Motive Power in Industrial Plants, £2 10s.; 
Vol. VI, Railways, Urban and Suburban Traffic, 
£2 15s.; and Vol. VII, Marine Transport, £1. The 
volumes may, of course, be purchased separately or 
the complete set, with Vol. [, which will cost £2 10s., 
for £8 15s., bound in cloth, All who are familiar with 
the work of the World Power Conference need not be 
told that these volumes carry on the work of recording 
the position and condition of power generation and 
utilisation which was begun at the first Conference, 
held in London ten years ago. We understand that 
the “ Transactions ”’ of the First Congress on Large 
Dams, convened by the Conference, which took place 
in Sweden last year, will be published shortly. 


By ANCEL Sr. JoHN, Ph.D., 
New York: John 
Chapman and 


Industrial Radiography. 
and HERBERT R. ISENBURGER. 
Wiley and Sons, Inc.; London : 
Hall. 1934. Price 21s. 6d. net. 


INDUSTRIAL radiography is of interest to engineers 
and potential industrial users because it offers a 
method whereby defects in structures may be detected 
without involving destruction of the specimen. 
Therefore, from this point of view it is not so much 
the theory underlying the method or the technical 
details of the apparatus which demand elucidation, 
but rather it is necessary to define the capabilities 
and limitations of the method and to explain in 
familiar terms the meaning of the radiographs. The 
present volume, in spite of its title, is really a some- 
what ambitious account of X-ray phenomena in 
general. It. comprehends such matters as their 
nature and properties, the influence of matter on 
X-rays, the production of X-rays, photographic pro- 
cedure, and so on. All these things have been written 
about at length in almost every book that has been 
published dealing with any aspect of the subject. 


able space to a technical description of the common 
alternative electrical circuits used in the assembly of 
X-ray equipment. 

The subject of industrial radiography would, in the 
reviewer’s opinion, be much better served, inasmuch 
as it would have a more direct appeal to prospective 
users, if these matters were omitted. As it is, the 
book will not appeal to the physicist specialist because 
it is too sketchy and it may fail to interest the indus- 
trialist as it should do because of its semi-scientific 
make-up. 

On the other hand, there are several very useful 
chapters dealing with practical examples of radio- 
logical examination. Most of those illustrations are 
culled from engineering practice and well serve to 
emphasise the value of radiology in the detection of 
common defects. At the same time, it must be said 
that the radiographs have obviously lost some of 
their value in reproduction. 

The chapter on the radiography of welds is very 
good and does much to show how important this 
particular method of examination will become in 
the welding art. Here again, however, the repro- 
ductions of the radiographs probably do not do justice 
to the originals. It is significant that in America 
X-ray examination of welded pressure vessels has 
been standardised. 

Other interesting examples of radiographic examina- 
tion are mentioned, including golf balls, tooth paste, 
coal, and so on. 

Appendix I is a collection of relevant scientific 
data, including prices of apparatus and costs of 
operating. However, as these figures are given in 
dollars and presumably calculated on American 
practice, they are not of much service to prospective 
users in this country, Appendix II is a series of 
exposure charts and contains a set of curves showing 
costs per exposure, also in American currency. 
Appendix IIT is an excellent and very comprehensive 
bibliography. 


SHORT NOTICES. 


Design of Alternating-current Machines. By Kenneth 
Aston. London: Humphrey Milford. Price 16s.—The 
course in electrical machine design contained in this 
book has been provided to meet the needs of students who 
contemplate becoming design engineers or whose later 
work will demand a working knowledge of the essentials 
of machine calculation and construction. Instead of 
presenting a collection of facts suitable for examination 
purposes, the author suggests suitable ways of thinking 
about the problems involved. The method used is based 
on the system of design employed by Professor Miles 
Walker, who has provided a Foreword to the book, which 
gives particulars of the design of a large number of 
machines, together with figures relating to performance 
and temperature rise obtained from tests. These enable 
the reader to try out the rules which the author provides, 
and to see how far they enable the actual performance 
to be predicted from the design data. Professor Miles 
Walker explains that while in books written at the end of 
the last century fairly good rules were given for calculating 
voltages, resistance losses, and general performances, 
the foretelling of actual losses on load and temperature 
rises were little more than crude guesses, based on inade- 
quate rules. During the last twenty years, however, the 
application of mathematical and physical theory to the 
problems of design has progressed very satisfactorily. 
Designers whose education enables them to make the best 
use of the data derived from experiments have applied 
their knowledge and powers of deduction to their work, 
and many papers have been produced throwing light into 
the dim corners of the subject. In this book all this infor- 
mation is brought together by a long-experienced designer 
who has succeeded in filling a gap in this class of technical 
literature, 


Elements of Radio Communication. By John H. More- 
croft. London: Chapman and Hall, Ltd. Price 18s, 6d.— 
Like the original edition of this book, this second edition 
forms an introductory volume to the author’s more com- 
prehensive book on “ Radio Communication.” A general 
review of those parts of alternating-current theory which 
are of fundamental importance in wireless work is followed 
by the specific applications of those principles to radio 
telegraphy and telephony. As a large proportion of 
students are interested in broadcasting, due attention has 
been given to that branch of the subject. Receiving sets, 
ranging from the simple crystal sets to the most modern 
A.C. receiver, are described. Balanced circuits, push- 
pull amplifiers, various types of loud speakers, filters, &c., 
are also discussed. The present edition differs from the 
first edition mainly in that a small amount of material 
relating to obsolete practice has been deleted, and with 
a view to making the small amount of theory that is pre- 
sented more useful a large number of problems with 
answers have been inserted to serve as models for in- 
structors in framing new problems for class-room work. 


London Transport : A Record and a Survey. By Vernon 
Sommerfield. London Passenger ‘Transport Board, 
Broadway, Westminster.—This booklet, issued by the 
L.P.T.B., provides a useful guide to the origin, progress, 
and present state of passenger transport by road and rail 
in London, Very few people could say off-hand what the 
Board comprises, but here all who wish may find the 
relevant facts. They may also learn a good deal about 
the working of passenger transport systems in and around 
the Metropolis, and those who are interested in such 
trifles as dates will find here tables of chronology going 
back to c. 1625, when the first hackney coach was intro- 
duced, and in a few years had so multiplied that Charles I 
tried, vainly, to restrict the number. By another entry 





The present authors, for example, devote consider- 





we are reminded that this is the centenary of the most 


famous horse vehicles in the world, for in 1834 Hanson, 
an architect, of Birmingham, patented the cab which has 
made his name immortal. 


The Engineer’s Sketch Book of Mechanical Movements, 
Devices, Appliances, Contrivances, and Details, By 
Thomas Walter Barber, M. Inst. C.E. Sixth edition. 
New impression. London: E. and F. N. Spon, Ltd. 
1934. Price 10s. 6d.—This is a new impression of the 
fifth edition, to which a good many additions were made. 
Like all books of its kind, it is both attractive and dis- 
appointing. One may spend hours, as we have done in 
the past, browsing on it, but it is as certain as poverty 
that as soon as one searches for any particular mechanical 
movement, device, appliance, contrivance, or detail, it is 
not to be found, Yet despite this defect, we would strongly 
recommend every young mechanical engineer, and all 
inventors, to turn over its pages, idly or purposefully, fre- 
quently, for though they will miss much they cannot 
fail to acquire more. And some day, perhaps, Mr. Barber 
and Messrs. Spon will be good enough to bring out a com- 
pletely new edition with all—wonderful prospect—the 
omissions rectified. 


Power Factor Correction. By A. E. Clayton. London 
Sir Isaac Pitman and Sons, Ltd. Price 2s. 6d.—Although 
the second edition of this book does not appear to differ 
widely from the first edition, reprinted with slight 
additions in 1927, it has been revised throughout, and 
as the practice of basing supply charges upon power 
factor has been extended, and the applications of high- 
power factor motors has increased, appendices covering 
these motors and power factor tariffs have been added. 
While much has been written on power factor and its 
improvement, this little book of slightly over 120 pages 
should prove invaluable to practical engineers desirous 
of studying methods of raising the power factor of electric 
supply systems. 


BOOKS RECEIVED. 


The Motor Boat Manual. Eleventh edition. 
Temple Press, Ltd., 5-15, Rosebery-avenue, E,C.4. 
5s. net, 

The Vildebeest Aeroplane. London: 
Stationery Office, Adastral House, Kingsway, 
Price 2s. 6d. net. 

English-German Dictionary for Metallurgists : Part II, 
English-German. Leipzig: Otto Spamer, Heinrichstrasse 
9, C.1. Price 25 Rmk,. 

Oil and Petroleum Year Book, 1934. Compiled by W. E. 
Skinner. London: Walter E. Skinner, 15, Dowgate-hill, 
E.C.4. Price 7s. 6d. net. 

Engineering Radiography. By V. E. Pullin, C.B.E. 
London: G. Bell and Sons, Ltd., York House, Portugal- 
street, W.C.2. Price 45s. net. 

Television: Theory and Practice. By J. H. Reyner, 
B.Se. London: Chapman and Hall, Ltd., 11, Henrietta- 
street, W.C.2. Price 12s. 6d. net. 

Accumulator Charging, Maintenance, and Repair. By 
W. 8S. Ibbetson, B.Sc. London: Sir Isaac Pitman and 
Sons, Ltd., Parker-street, W.C.2. Price 3s. 6d. net. 


R.M.S. “ Mauretania”: The Ship and her Record, 
by Gerald Aylmer. London: Percival Marshall and Co., 
Ltd., 66, Farringdon-street, E.C.4. Price ls. 6d. net. 

Kelly’s Directory of Merchants, Manufacturers. and 
Shippers of the World, 1934. Two volumes. London : 
Kelly’s Directories, Ltd., 186, Strand, W.C.2. Price 64s. 
net. 

Wind Tunnel Interference on Wings, Bodies, and Air- 
By H. Glauert, F.R.S. London: His Majesty’s 


London : 
Price 


His Majesty's 
W.C.2. 


screws. 
Stationery Office, Adastral House, Kingsway, W.C.2. 
Price 4s. 6d. net. 

Instruments: Repair, Overhaul, and Calibration of 


Aircraft and Aero-engine Instruments. By R. W. Sloley, 
M.A. London: Sir Isaac Pitman and Sons, Ltd., Parker- 
street, W.C.2. Price 5s. net. 


Ocean Waves and Kindred Geophysical Phenomena. 
By V. Cornish, D.Sc., and additional notes by Harold 
Jefireys, M.A., D.Se. London: Cambridge University 
Press, Fetter-lane, E.C.4. Price 10s. net. 

The Design, Construction, and Maintenance of Docks, 
Wharves and Piers. Second edition. By M. Du Plat 
Taylor, M. Inst. C.E., M.I. Mech. E. London: Ernest 
Benn, Ltd., 154, Fleet-street, E.C.4. Price 45s. net. 

A Five-Year Bibliography of the Theory of Refrigeration, 
Refrigerants, and Appliances, 1929-1933. Compiled by 
H. T. Pledge, B.A. London: His Majesty’s Stationery 
Office, Adastral House, Kingsway, W.C.2. Price 2s. net. 

Thorpe’s Dictionary of Applied Chemistry : Supplement, 
Vol. I. By J. F. Thorpe, C.B.E., D.Se., &c., and M. A. 
Whiteley, O.B.E., D.Sc., F.I.C. London: Longmans, 


Green and Co., Ltd., 39, Paternoster-row, E.C.4. Price 
60s. net. 
Fundamentals of Hydro and Aeromechanics. Based on 


lectures of L. Prandtl, Ph.D. By O. G. Tietjens, Ph.D. 
Translated by L. Rosenhead, Ph.D. London: McGraw- 
Hill Publishing Company, Ltd., Aldwych House, Aldwych, 
W.C.2. Price 24s. net. 


Applied Hydro and Aeromechanics. Based on lectures 
of L. Prandtl, Ph.D. By O. G. Tietjens, Ph.D. Trans- 
lated by J. P. Don Hartog, Ph.D. London: MecGraw- 
Hill Publishing Company, Ltd., Aldwych House, Aldwych, 
W.C.2. Price 24s. net. 

Plane and Geodetic Surveying for Engineers; Vol. Ll, 
Higher Surveying. By David Clark, B.Sc. Second edition, 
revised by Dr. L. J. Comrie, M.A., and Lieut.-Colonel 
J. E. E. Craster. London: Constable and Co., Ltd., 
10-12, Orange-street, W.C.2. Price 25s. net. 

The New Modern Gasworks Practice. Third edition. 
Vol. 1: Design and Construction of Gasworks, Carbonisation 
Plant, Mechanical Handling of Materials. By Alwyne 
Meade, A.M. Inst. C.E. London: Eyre and Spottiswoode 
(Publishers), Ltd., 6, Great New-street, E.C.4. Price 50s. 
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The Institution of Civil Engineers’ 
Conversazione. 


BOUT two thousand members and guests were 
4A. received by the President, Sir Henry P. Maybury, 
and the Council at the annual conversazione of the 
Institution of Civil Engineers, which was held on 
Wednesday evening of last week, June 13th. As 
usuel, the somewhat sombre interior of the Institu- 
tion’s building in Great George-street was transformed 
for the occasion into an entrancing floral palace, 
within which the band of the Royal Regiment of 
Artillery and other artists discoursed sweet music, 
while the visitors passed from room to room seeking 
instruction or refreshment. Neither was hard to find. 
The Institution has a well-deserved reputation for 
catering on a lavish scale and pleasing the palates 
of its guests with seasonable and other delicacies. 
On Wednesday of last week the visitors found the 


of May 18th. Briefly, we may recall the fundamental 
fact that if a body, solid or liquid, is extended or 
compressed adiabatically, it will, just like a gas when 
expanded or compressed, exhibit a fall or a rise of 
temperature, provided it has a positive coefficient of 
thermal expansion. In the case of rubber or of water 
below the temperature of maximum density, the 
coefficient of thermal expansion is negative ; that is 
to say, the application of heat reduces the volume of 
the specimen. The temperature change accompanying 
the extension or compression of such bodies is in the 
reverse direction. In the case of a body, such as 
invar, which at normal temperatures has _prac- 
tically no coefficient of thermal expansion, no tem- 
perature change accompanies the application of stress. 
By means of radiation thermo-piles connected to 











FiG. 1—"* YOUNG’ FATIGUE CRACK 

upper library, the south reading-room, the Council- 
room, and the Committee-room centres of appetising 
attraction and liberal replenishment. Equally attrac- 
tive in their own way were the exhibits of scientific, 
‘historical, and other interest, staged in the main 
library and in the upper Committee-room, while 
a further appeal to the guests’ intellectuality was 
made by three short lectures on refrigeration, Thomas 
Telford, and the air route to India, which were 
delivered during the course of the evening by Dr. 
Ezer Griffiths, Sir Alexander Gibb, and Mr. Snowden- 
Gamble respectively. 

Of the exhibits of professional interest, the Telford 
Centenary collection of documents, portraits, letters, 
and other objects connected with the Institution’s 
famous first President, attracted widespread atten- 


FIG. 2--FESTOON OF CRACKS 


galvanometers of high sensitivity, Professor Coker, 
in association with Professor A. V. Hill, has developed 
a means of deducing the local stress in a loaded body 
from observations of the temperature change occurring 
at selected points in the body, when the load is 
applied. The method is applicable to actual bodies 
or structures, and is not confined, as is Professor 
Coker’s photo-elastic method of stress. analysis, to 
celluloid or other transparent models of the parts. 
It can be applied, too, to bodies the nature of which 
or the nature of the load applied to which is such that 
the determination of the stress existing in them is 
difficult or impossible by any ordinary means. At 
last week’s conversazione Professor Coker exhibited 
an excellent example of such an application, namely, 





the employment of the methods of thermo-elasticity 

















FiG. 3—CONCENTRIC CIRCULAR FRACTURE 


tion. Precious original Boulton and Watt drawings, 
voiumes of letters in Telford’s own hand to his school- 
master friend, Andrew Little, original paintings and 
old-time engravings of some of Telford’s great works 
or projected works, and many other memorials of the 
celebrated shepherd’s son who became the foremost 
civil engineer of his day, were on show. This portion 
of the evening’s exhibits, collected from many sources, 
is to be kept in being until June 22nd, and will be 
open each weekday to public inspection. Of the other 
exhibits, we give some notice below. We observed 
that a commendable effort had been made this year 
to avoid duplication with the physical and engineering 
exhibits shown at the earlier conversazione held by 
the Royal Society. 

One exhibit which had been shown at Burlington 
House a few weeks previously, Professor Coker’s 
demonstration of thermo-elasticity, was well worthy 
of a second inspection. Some notes on this interesting 





and promising field of research were given in our issue 





Fic. 4—EXCENTRIC CIRCULAR FRACTURE 


to determine the stress existing in a hemispherical 
dome loaded with a concentrated force at its summit. 

Professor Frederic Bacon exhibited some new 
photographic studies of cracking and fracture caused 
by fatigue and corrosion. A year ago—see our issue 
of June 23rd, 1933—Professor Bacon demonstrated 
the technique which he had evolved for studying the 
manner in which specimens subjected to a fatigue 
test fail by the development of creeping cracks. In 
a fatigue test, as ordinarily conducted, the battering 
of the crack faces together during the last few cycles 
before fracture occurs destroys much of the evidence 
which might be used to deduce the manner in which 
the crack originates and spreads. Professor Bacon’s 
method of investigation consists of employing a very 
sensitive trip gear, which stops the operation of the 
testing machine before final failure of the specimen 
and the accompanying battering action begin. The 
cracked, but as yet unbroken, specimen is then 


the undamaged crack faces are revealed for study. 
As explained and illustrated a year ago, it is found in 
the case of a typical specimen that the crack starts 
as a small semi-circle and develops along a front of a 
gradually increasing elliptical form, ultimately becom 
ing a straight line coincident with a diameter of the 
specimen. This diameter, according to a theory of 
failure by creeping crack developed by Professo: 
Bacon, should be tilted back at an angle of 15 deg. 
relatively to the diameter normal to the radius on 
which the initial semi-circular crack begins. The 
whole theory has been very completely verified by 
laboratory and service failures under fatigue. 

In the accompanying engravings we illustrate some 
recent results obtained during the further develop 
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FiG. 5 DEVELOPMENT OF AN OVAL FRACTURE 


ment of the work. In Fig. | an early stage in the 
development of a fatigue crack in a mild steel speci 
men is shown. The specimen was formed with a waist 
joined to the end portions by a circular fillet of 
0-025in. radius. The concentration of stress at the 
base of the fillet has resulted in an elongation of the 
crack. It is found that the ratio of the peripheral 
width of the crack to its radial depth is a measure of 
the local concentration of stress. If there is no local 
concentration of stress, as in the case of a plain 
cylindrical specimen without a fillet or groove, the 
crack in its early stages is semi-circular, with its 
centre on the periphery of the specimen. If the stress 
limits to which the specimen is subjected are suffi- 
ciently high to lead to the specimen failing after 
200,000 cycles or earlier, a string or festoon of cracks 








fractured under a tensile load, the result being that 

















Fic. 6 EXCENTRIC OVAL FRACTURE 


may start from origins spaced all round the circum. 
ference. An example of this type of cracking is illus- 
trated in Fig. 2. The material in this case was steel 
of 0-34 per cent. carbon content, and the specimen 
was formed with a waist joined to the ends by a 
circular fillet. The bar was solid when subjected to 
the test and was bored out subsequently to make it 
possible to break it and expose the “ young ”’ cracks. 
A “ring ”’ crack formed in this manner by a festoon 
of cracks leads to a concentric fracture, as illustrated 
in Fig. 3. Concentric cracking of this kind is, how- 
ever, inherently unstable, an excentric circular frac- 
ture, as illustrated in Fig. 4, being more eommon. 
At lower stress limits, such as those corresponding to 
fracture after about a million cycles, the lenticular 
cracks develop round only part of the periphery, as 
indicated diagrammatically in Fig. 5, and ultimately 
lead to a fracture of oval section displaced towards 
one side of the specimen, as shown in Fig. 6. 
Additional interest is lent to Figs. 3 and 4 by the 
fact that they illustrate Professor Bacon’s “ heat 
tinting’ method of measuring the speed at which 
fatigue cracks develop radially. Fig. 3 represents a 
specimen of low-carbon, 5 per cent. nickel steel, 
tested under stress limits of +20 tons per square 
inch. After 30,000 cycles the machine was stopped 
and a Bunsen flame placed beneath the middle of 
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the specimen, which was thereupon slowly turned by 
hand to secure uniform heating. When the surface 
of the specimen had reached a blue heat, the flame 
was withdrawn and the specimen was allowed to 
cool. When it was cold the machine was restarted 
and the test continued for a further 5500 cycles. The 
lighter ring outside the core indicates the amount 
by which the crack penetrated during the resumed 
test, the outer ring showing the penetration up to 
the instant at which the test was interrupted for the 
heat tinting treatment. The specimen shown in Fig. 
t was of 0-34 per cent. carbon steel. The heat tinted 
section shows the penetration of the crack after 
60,100 cycles, and the inner light area the penetra- 
tion after an additional 1200 cycles. 

One of the most interesting clectrical exhibits 
was & semi-automatic light distribution photometer, 
shown by Messrs. C, C. Paterson and G. H. Wilson, 
of the G.E.C. research laboratories, Wembley. It 
enables polar curves-of light distribution to be pro- 
duced expeditiously and with a fair degree of accuracy 
without skill on the part of the operator. A photo- 
cell of the rectifier type is mounted in a box fixed 
to the end of a balanced arm which can rotate about 
the lighting unit under test. A crossed Bowden 
wire on the boss of the arm causes a dise to rotate 
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EXTENSOMETER 


FiG. 7—-CAPACITATOR 


with the same angular velocity as the arm, the disc 
consisting of a glass plate with a sheet of tracing 
paper clipped to it. Behind the disc a mirror 
galvanometer connected directly, without a battery 
or amplifier, to the photo-cell, and the spot of light 
is focussed on the tracing paper and moves in a 
horizontal plane. 

When the cell is not illuminated, the spot of light 
falls on the centre of the disc, which is the zero of the 
polar curve paper. To obtain the curve the arm bear- 
ing the cell is raised so that the cell is above the unit 
under test. It is then moved slowly clockwise or 
anti-clockwise, and the position of the galvanometer 
spot on the paper is followed with a crayon. When the 
cell has moved through 360 deg., the polar curve is 
complete. Although the galvanometer only 
deflected in a horizontal plane proportional to the 
light falling on the cell, the paper is moved in respect 
to it in such a way that the deflections at any angle 
are the radial ordinates proportional to the candle- 
power of the fitting at the same angle. 

Another notable electrical exhibit was a recording 
extensometer shown by Mr. F. de la C. Chard. The 
principle involved is that a change in length causes 
two electrical capacities to change differentially and 
the amount of amplification needed is less than usual. 
A three-valve amplifier, having a pentode output stage, 
is sufficient to give a full deflection of the recording 
istrument with a change in length of 10-%in. The 
amplifier allows of a very wide range of sensitivity, 
for with one valve cut out a change as large as 
5x 10~—*in., or 50 mils, may be fully recorded. For 
recording purposes use is made of the Matthews 
moving iron oscillograph, which, apart from being 
robust, cannot be overloaded electrically. 

The capacitor extensometer itself is shown in 
Fig. 7. It consists of an aluminium barrel A with a 
step B on the inside on which the fixed plates C and 
D are supported, but insulated from the step by a 
Bakelite ring, the plates being attached to each other 
by a Bakelite tubular distance piece E. The moving 
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plates are fixed to the centre rod F between spigotted 
Bakelite bushes with annular copper diaphragms 
G and H at each end, the whole being clamped tightly 
by a nut at the lower end, which is drawn down by 
springs on to the cross piece K. The outer edges of 
the diaphragms are fixed to the barrel under 
aluminium rings L and M, the top ring also acting 
as a distance piece for the top cover O, which, by 
means of the collar on the top and the nut below, 
serves to limit the travel of the centre spindle. 
The wires from the plates are brought out individually, 
but pass together down a flexible metal tube to the 
screened oscillator, which is placed in the same case 
as the amplifier. The extensometer unit itself is 
completely screened, and is dust and dampproof. If 
it is necessary, from the point of view of damping, 
the space between the diaphragms can be filled with 
a light insulating oil. 

The extensometer unit is arranged for clamping to 
bars up to 2in. in diameter. On the lower part 
of the chassis there is an adjusting capacitator 
which is parallel with the smaller of the two 
measurement capacitators, and it allows the anode 
current of the oscillator to be set to a definite value 
in order to ensure that the valve always works along 
the same portion of the characteristic curve. The 
only other controls are a sensitivity control and a 
zero control, which brings the pen arm to the right 
position on the paper. The scale of the readings may 
be obtained by a micrometer head fitted to the base 
of the extensometer unit, so that the spindle is raised 
by a definite amount and the corresponding movement 
of the pen arm is obtained. For very small displace- 
ments it is possible to calibrate the instrument elec- 
trically by switching in small extra capacitators across 
the measurement capacitator plates. 

The Admiralty Engineering Laboratory, West 
Drayton, exhibited an air flow meter depending 
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Fic. 8 AIR FLOW METER 


for its action upon the principle of measuring a small | 
displacement by the change in the magnetic constants 
As shown in Fig. 8, oe 

instrument consists essentially of iron-cored coils | 
A and B, mounted in a cylindrical box, the magnetic | 
| 

} 


of two inductive circuits. 


circuit of the coils being completed through an air | 
gap and a movable iron armature C, connected by a 

spindle to two thin brass diaphragms D and E, which 

close the two ends of the cylinder. This part of the | 
instrument is placed in the air stream and is called the | 
transmitter. When air is flowing, the diaphragms | 
yield to the air and cause a small displacement of the 
armature C, which causes a change in the inductance 
of the two coils. Owing to the shortening of the air 
gap the inductance of one coil is increased, whilst, 
owing to the increase of the air gap of the other 
coil, its inductance is diminished. The change in 
inductance of the coils sets up a change in the balance 
of an A.C. bridge, and the amount of ** out of balance ” 
is recorded on a detector, calibrated to give a measure | 
of the air velocity in the region of the transmitter. 
The detector or indicator is a moving coil instrument, 
and is supplied through a full wave copper oxide 
rectifier. 

A sectional model of a drill and road _ breaker, 
operated with petrol and designed to take the place 
of similar tools worked with compressed air, was 
exhibited by Messrs. E. A. Gatehouse and A. W. Neil. 
Below the fuel tank at the top of the machine there 
is an inverted two-stroke motor cycle engine of 
practically standard design, with a cooling fan on 
one side and a magneto on the other. A hardened 
steel differential piston below the engine piston 
serves as a hammer, and by means of an extension 
delivers the blows to the spike which breaks up the 





road material. The main parts of the machine, 
which is controlled by a throttle mounted in the 


hand grip, are shown in Fig. 9. By means of the 
throttle, the number of blows can be regulated 
between 800 and 2000 per minute to suit different 
conditions. 

As the machine is operated with a mixture of petrol 
and oil, its lubrication presents no difficulty. If the 
tool is required to serve as a drill instead of 4 road 
breaker, the addition of simple rotating mechanism, 
as employed on air drills, is all that is required. 
The maximum depth of hole that can be drilled is 
3ft. As the total weight is only 75lb., two tools 
with sufficient fuel for several days’ working can easily 
be transported in the sidecar of a motor cycle or other 
vehicle. The fuel tank holds 2} pints of the petrol 
and oil mixture which under normal conditions 
serves for 14 hours’ working. During a normal work- 
ing day of eight hours, about 1} gallons of the mixture 
are used. 

A portable noise-measuring instrument, which 
compares the complex noise under observation with 
a pure reference tone of fixed frequency and. adjust- 
able amplitude, was exhibited by Mr. A. P. M. 
Fleming. By listening simultaneously to the two 
sounds and by adjusting the loudness of the reference 
tone until it sounds as loud as the noise under observa- 
tion, the loudness of the complex noise can be ex 
pressed in terms of that of the simple reference tone. 
Thus the latter is used as an acoustical foot rule, 
while the ear is used to interpret the relation between 
the reference tone and the noise, no assumption being 
made as to how it reacts to sounds of different charac 
teristics. To express the result quantatively, a 
suitable scale is required. The audible range of 
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FiG. 9-PETROL ROAD BREAKER 


acoustical pressure varies at a frequency of 800 cycles 
per second, from about 0-0002 to over 1000 dynes per 
square centimetre, or a range of over a million to one, 
but fortunately the use of a cumbersome scale is 
avoided by making it logarithmic. ; 

The apparatus which is contained in a box, con- 
sists of a valve oscillator, a calibrated attenuator. and 
a telephone earpiece. The oscillator frequency 
fixed at 800 cycles per second, which is the frequency 
that has been widely adopted in this country for 
many kinds of audio frequency measurements. 
Adjustment of the oscillator gives a range of output 
voltages which are measured by a voltmeter. The 
voltage is applied to the input terminals of the 
attenuator, which consists of a resistance network 
with tappings suitable for applying known fractions 
of the input voltage to the telephone. The range of 
voltage necessary to vary the intensity of the note 
in the telephone from 106 decibels down to the 
threshold is from the full value down to one two- 
hundred thousandths, and in order to cover this range 
and to provide delicate adjustment, the attenuator 
has two controls. The absolute value of the threshold 
of audibility at 800 cycles used in calibrating the 
instrument has been determined by tests on forty- 
eight people. 
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To make a measurement the oscillator output is 
set to the calibration value, and the telephone ear- 
piece, provided with a sponge rubber cap to exclude 
extraneous noise, is adjusted over one of the observer’s 
ears. The observer then listens to the sound under 
observation with the other ear, and by means of the 
attenuator adjusts the intensity of the 800-cycle 
note until it sounds equal in intensity to the loudness 
of the sound under observation. Although the opera- 
tion may seem difficult, especially when the noise 
under test is of a totally different character to that 
of the 800-cycle test tone, in reality it is quite simple. 

Portable electrical apparatus for chromium plating 
was exhibited by Messrs. R. H. Adey and A. W. Neil, 
of the Chromium Portable Plater Sales Company. 
The apparatus can be operated on a power or lighting 
supply, and does not demand the services of an expert. 
When the surface of the work to be plated has been 
prepared with a portable buffer, if needed, and cleaned 
with a special greese-free polish, a cathode clip is 
placed in contact with the work, and the set is 
switched on to the mains. The bulb of the plating 
spade, filled with electrolyte from the stock jar, is 
then passed smoothly and steadily over the work, 
which receives a perfect deposit. 

The speed at which the metal is deposited and the 
quality of the deposit depend on the current density, 
or the number of ampéres per square foot of anode. 
Although a high current density increases the rapidity 
of working, and improves the deposit, it cannot be 
raised indefinitely, but it is claimed that with this 
apparatus a higher value is permissible than that 
which can be employed in the case of the bath method. 
Whereas the vat process is said to need a period of 
one hour for the deposition of 0-0005in. of nickel, 
and 0-0002in. of chromium at 100 ampéres per square 
foot, the new process deposits 0-0005in. of nickel 
and 0-0002in. of chromium in five minutes. Copper, 
nickel, cadmium, chromium, and silver are deposited 
with equal facility by the new apparatus, and it is 
said that the deposits are so merged into the metal 
base that peeling and stripping cannot occur. 

An air meter distance transmitter, local indicator, 
and distance recorder as used for air flow measure- 
ments in the Mersey Tunnel were shown by Mr. 
John L. Hodgson. 

By means of diagrams the general principle of the 
Mersey Tunnel air flow measuring scheme was 
demonstrated. Air flow indicators are provided in 
the fan control rooms, and flow recorders in the 
central control room at George’s Dock, and they are 
all electrically operated. The air meters are capable 
of measuring air velocities between 3ft. and 60ft. 
per second, irrespective of which of the exhaust or 
blowing systems installed in connection with each duct 
is in operation. At the Woodside and Taylor-street 
exhausts the air flow indicators and recorders deal 
with the sum of the air flows in two ducts. The object 
of the ventilation system is to ensure that under 
normal conditions the proportion of carbon-monoxide 
will not exceed 24 parts in 10,000 parts of air, and that 
under peak load conditions the proportion will not 
exceed 4 parts in 10,000. To guard against any 
possibility of failure of the ventilation, every fan is 
duplicated, and the total capacity of the plant, both 
for blowing and exhausting is 10,000,000 cubic feet 
per minute. From the central control room at 
George’s Dock, it is possible to control the whole of 
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HEATING AND VENTILATING SYSTEM 


the ventilating eyuipment in any one of the six 
ventilating buildings, and to give visible indication 
to the operator of all that is happening in those 
buildings. 








A NET increase of over 20,000 tons as compared with 
last year is reported by the L.M.S. Railway in respect of 
traffic carried on the company’s canals in England and 
Wales during the first five months of the year. This 
increase, which reflects generally improved trade, refers 
to the Cromford ; Manchester, Bolton and Bury ; Shrop- 


Parkhead Bus Garage. 


THE Parkhead Garage of the Glasgow Corporation was 
built as a tram depét, but owing to the increase in the 
number of motor buses operated by the Corporation, it 
has been converted for their use and, at the same time, 
enlarged. An idea of the proportions will be gathered 
from the plan ; the length is about 400ft. 

A bus garage differs from a tram depét in one important 
particular—ventilation—for, manifestly, one cannot safely 
house a number of buses fitted with powerful I.C, engines 
without taking special precautions for the supply of 
fresh air and the removal of exhaust gases. From this 
necessity a great convenience has sprung. The difficulty 
of starting bus engines in cold weather is well known, 
but if they are kept in a current of warmed air, the 
difficulty is greatly diminished. That advantage has been 
secured by the ventilating equipment in the Parkhead 


Garage. installed by Anemostat (Scotland), Ltd., West 
Regent-street, Glasgow. Air pumped by Sirocco fans is 
warmed by Bastian and Allen electrode water heaters and 
passes into the system of concrete ducts shown in the plan. 
Through these ducts it travels at high velocity, but it is 
tapped off at the pits through Anemostats, which lower 
the velocity. The air, now at greater pressure owing to 
its loss of speed, rises slowly through gratings underneath 
the vehicles, and 75 per cent. of it enters a circulating duct 
overhead and returns to the heating battery. As one of 
our engravings indicates, the anemostat comprises a series 
of cones increasing in diameter set at different angles and 
placed within one another. The angles and number of 
cones and their disposition can be varied to meet different 
air duties. The object of the fitting is to reduce the air 
velocity to a minimum by forcing the air to expand 
radially generally over an arc of about 180 degrees. The 








shire Union, St. Helens and Trent and Mersey canals. 


exhaust gases are, of course, kept separate; they are 
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the garage as a whole, is entirely free from this dirt and 
dust. 

_Above the buses, as seen in the view of the interior, there 
run the re-circulating steel ducts (one immediately over 
each pressure pit) at a height well clear of the tops of the 
vehicles. Special Anemostats are fitted on the branches 
of this duct to collect the air, so that, as already stated, 
75 per cent. of it may be returned to the heating 
battery. 

The air rising in the supply pressure pit for each engine 
—see 4 in the cross-section—not only keeps the engines 
warm, but, by being evenly distributed throughout the 
length of the garage, assists very considerably in 
maintaining a uniform temperature throughout the 
building. 

The exhaust pits are situated directly' at the rear 
of each bus—see plan—-when berthed, so that when 
vehicles are berthing or standing, or leaving the garage, 
all fumes emitted may be enabled to converge into 








Engine Being Warmed up with Hot 
Circulated Air by Anemostat in Pit 


the exhaust duct, whence, by means of two exhaust fans 


INTERIOR OF THE PARKHEAD GARAGE, GLASGOW 


provided for the purpose, they are drawn away and 
discharged harmlessly. 

Tests were carried out on the completion of the work. 
The contract conditions, namely, an inside temperature 
of 55 deg. Fah. with an outside temperature of 32 deg. Fah., 
and & mean water temperature of 160 deg. Fah., were 
easily obtained, and temperature readings taken over 
the length of the garage, showed a variation of no more 
than 1 deg. Fah. Furthermore, it has been found that 
these conditions can be reached after the plant has been 
in operation about one hour, starting from cold. It 
was also found during the tests that the speed in the air 
ducts was practically constant for the whole length of 
the garage, and that after diffusion through the Anemostats 
in the pits, the air rose in a vertical direction, in line 
with the Anemostats immediately overhead, so that both 
the supply and re-circulating systems worked exactly 
as it was anticipated they would do, when the design 
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drawn into concrete ducts in the floor by fans, which 
discharge them clear of the buildings. 

It may be said that there are three separate systems— 
supply, re-circulation, and exhaust—but the two first- 
named are operated by the same fans. 

Turning now to the cross section, it will be seen that the 
hot air duct (1) has a branch (2) leading through an 
Anemostat (3) into the pressure pit (4). Whatever the 
velocity of the air through (1) and (2) may be, on reaching 
the Anemostat this velocity is slowed down to 1/;,th—1/,th 
of that velocity. In consequence, any dirt or dust which 
may fall through the gratings when the buses are passing 
over, lies at the bottom of the pit, and is not disturbed 
or picked up by the incoming hot air. The air, therefore, 





which heats the engines in the first place before warming 
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IN PARKHEAD GARAGE 


was approved by the general manager of the Glasgow 
Transport Department and his staff. 

It is desirable to say a word or two about the operation 
of the plant. When the engines are being started up, pre- 
paratory to the buses leaving the garage, and when vehicles 
are being berthed or shifted about the garage, only the 
extraction system is in operation, and it is kept running 
until all traces of carbon monoxide have disappeared. 
Only then are the supply and re-circulation systems 
started up. 

If, when the extraction system is in operation, fresh 
air is desired, it can be supplied from the ventilating 
system, by the operation of a single damper, which shuts 
off the re-circulating duct and opens the duct supplying 
fresh air to the fan. It will be noted that the fan for supply 
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and re-circulation is common to both systems. In oppres- 
sive or close weather, fresh air only can be supplied, if 
desired. The system, therefore, is very flexible, and, 
at the same time, gives complete immunity from 
poisonous exhaust fumes. 

The heating medium for the batteries may be steam from 
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CROSS - SECTION 


ordinary boilers, or hot water. Electrical hot water heating 
was chosen in this case, as surplus current was available 
from the Corporation transport supply, at cheaper rates 
during the night load. 

The arrangement at Parkhead has proved so satisfactory 
that the latest garage belonging to the Glasgow Corpora- 











AN ANEMOSTAT 


tion, at Knightswood, and one of the largest in great 
Britain, has been dealt with on similar lines. 

We are indebted to Mr. Lachlan Mackinnon, general 
manager of the Glasgow Corporation Transport Depart- 


ment, for permission to publish these. particulars. 








Numbered Trains. 


A systEM of numbering long-distance expresses on 
Saturdays so that each can be identified immediately at 
any point en route by signalmen or station staff, so as to 
ensure more expeditious handling, is to be brought into 
use this summer by the Great Western Railway. 

At present the signal-box bell codes and the lamps 
carried on the front of the engines are a guide only so far 
as to indicate whether it is a fast or a slow train approach- 
ing. The new system will make it possible, at a glance to 
tell the starting time and place of the train, its destination, 
and also whether it is running in two, three, four, or five 
parts. Such expresses will be facilitated and given the 
*‘ through ” roads, while this recognition will enable the 
station staff to deal more speedily with a train on its 
arrival. 

This has been planned to avoid delays at peak holiday 
periods resulting from the unrestricted travel afforded 
by the Summer Ticket which has concentrated the bulk 
of long-distance holiday traffic to and from the West of 
England on Saturdays instead of over two or three days, 
as previously. The numbering will be effected by 16in. 
black and white figures carried in a slotted frame 3ft. 
long on the front of the engine. Owing to the better 
sighting it provides, a three-figured number has been 
allocated to each train, which will enable it to be easily 
identified at.a distance of over a quarter of a mile. 

The left-hand figure of the number will provide the 
“key ” to the starting place, and the other two numbers 
identify the train itself. All expresses from Paddington 
will bear the numbers 100-199; from Shrewsbury, 
200-299; from Wolverhampton and Birmingham, 
300-399 ; from Bristol, 400-499 ; from Exeter, 500-599 ; 
from Plymouth, 600-699, and South Wales, 700-799. 

The number of each train will ordinarily end in 
“0” or “5,” the numerals, 1, 2, 3, 4, and 6, 7, 8, and 9, 
being reserved for use in the event of the train being run 
in more than one part. For example, the world-famous 








‘Cornish Riviera Express”? from Paddington will be 
known to every signalman, porter and inspector as “ Train 
No. 125,” and any division of this train will bear the 
numbers 126 to 129 inclusive. The Up-Riviera will be 
“Train No. 615.” Another famous train, the “ Torbay 
Express,” will become “Train No. 150” on the down 
journey, and “‘ Train No. 515” on the up journey. Other 
examples are the 3.30 p.m. from Paddington (‘* Honey- 
moon Express ”’), ‘‘ No. 175”; the 11.25 a.m. from Cardiff, 
* No. 700”; the 11.20 a.m. from Birmingham, ** No. 325,” 
and the 9.15 a.m. from Manchester, ‘‘ No. 205.” 

Train “‘ No. 100” will be the new 8.30 a.m. “ Channel 
Islands Boat Express,” the first long-distance holiday 
train out of Paddington on Saturdays. Special trains and 
boat trains will carry a “0” in the left-hand slot, and, 
although provision has been made for “ Train No. 013,” 
it would only be under the most exceptional circumstances 
and unprecedented holiday traffic that would necessitate 
the running of a train bearing this number. 








A Large Experimental Electro- 
Magnet. 


THE largest electro-magnet constructed in this country 
for purely experimental work has just been completed 
in the Trafford Park Works of the Metropolitan-Vickers 
Electrical Company, and was tested and accepted by 
the purchaser on Thursday, June 7th. It was built to the 
order of Professor Blackett, of the University of London. 
Although there are magnets - in existence which will 
give a more intense field over a short air gap of small 
area for a short time, this magnet will give a flux density 
of 10,000 gauss in an air gap 15 cm. long between pole 
faces, 25 cm. in diameter when working continuously 
at its normal rating of 6} kilowatts. For special purposes 
the power may be imevenned to 25 kilowatts, raising the 
flux density by 25 per cent. To obtain these flux densities, 
122,500 ampére turns are required at the normal rating. 
The left-hand illustration shows one of the poles of the 
magnet with the door in the ventilating casting open to 
expose part of the sectionally wound exciting coils, whilst 
in the right-hand picture a hollow aluminium ball is shown 
falling slowly, owing to the currents which are induced 
in it, through the intense field as though it were immersed 
in a viscous fluid. 

The heat generated in the specially designed exciting 
coils wound in flat sections, is dissipated by air drawn 
through the casing which encloses them. The gap between 
the pole faces can be varied from zero up to 20 cm. by 





A cell devised by Professor C. J. A. Féry and described in 
a parophlet issued by the International Tin Research and 
Development Council, utilises tin and lead peroxide in the 
manner described and incorporates improvements which 
are claimed to make it a satisfactory accumulator. 
Although the reactions involved are of considerable 
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FERY TIN ACCUMULATOR 
chemical interest, the description is confined to the prac- 
tical type of cell that has been evolved. 

The method of construction consists essentially of 
rendering the contents of the cell immobile by packing them 
with finely divided ceramic material, which is not attacked 





LARGE EXPERIMENTAL ELECTRO -MAGNET 


screw mechanism, and as the magnet is mounted on rollers, 
it can easily be moved in the absence of cranes or other 
lifting equipment. Complete, the magnet weighs approxi- 
mately 11 tons. It is intended to play an important part 
in Professor Blackett’s scientific investigations. In spite 
of its dimensions and the power used, it will be employed 
by him in conjunction with the most sensitive laboratory 
equipment. The data for its design was collated in the 
makers’ research department, and the apparatus has been 
built to give exactly the desired characteristics. The 
control of the exciting current for the magnet is carried 
out on a switch panel, on which there are arrangements for 
varying the strength of the magnetic field, and for prevent- 
ing the inductive rise of voltage on breaking the circuit. 








The Féry Carbone Dry Tin 
Accumulator. 


ALTHOUGH attempts have been made to take advantage 
of certain properties of tin as an electrode in electrolytic 
cells, lead peroxide being the other electrode, and sulphuric 
acid the electrolyte, many difficulties have been expe- 
rienced in the construction and use of such cells. An 
advantage of using tin under these conditions is that it is 
not attacked to any serious degree when kept in the acid, 
and as no hydrogen is evolved, the cell can be sealed, 
thereby eliminating deterioration owing to evaporation. 





by the acid, thus causing all the products which are 
formed by reaction at the electrodes to remain in situ. 
As shown in the first illustration, the negative electrode 
consists of a tin wire A, the vertical part of which is pro- 
tected by a glass sheath B, the upper part being embedded 
in sealing wax C. The lower end of this negative electrode 
is wound in a spiral A!, which makes contact with a mass 
of reduced tin D placed at the bottom of the cell. The 
positive electrode E is similar to that commonly used-in 
the lead accumulator and is packed in finely divided 
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DISCHARGE DIAGRAM 
ceramic material F, which is saturated in sulphuric acid 


and occupies all the remaining space in the cell. ‘The seal C 
carries a tube G which allows of the disengagement of the 
gas while the cell is being charged, although no gas is 
evolved during discharging or storage and the tube is then 
closed by a rubber stopper. Laboratory tests have shown 
that the cell is capable of giving an E.M.F. of 1-9 volts 
during discharge and that the pressure finally drops to 
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about 1-6 volts, as shown in the curve. The internal 
resistance is considerably less than that of primary cells 
using sal-ammoniac. 

The patented cell, which is manufactured by the Le 
Carbone Company, of Gennevilliers, France, is said 
to be finding applications in connection with portable 
lamps, signals, bells, clocks, and wireless work. The 
principal advantages claimed for it are that no gas 
is evolved during discharge or storage; it can 
kept in an inverted or other position; no short 
circuits can occur between the electrodes; a con- 
siderable discharge can be maintained; the internal 
resistance is low; and the weight is less than that of a 
lead accumulator ‘of similar capacity. 








Run of an Oil-Engined Train. 


THE special train arranged by the London and North- 
Eastern Railway for the members of the Institute of 
Transport for their visit to the signal-box at Thirsk and 
the reclamation yard at Darlington comprised an eight- 
coach tourist train, and the Armstrong-Whitworth 2-6-2 
* Universal” oil locomotive—described in our issue of 
November 17th, 1933—which is on trial service on this 
railway. The weight of the train hauled was 234 tons, or, 
say, 240 tons with passengers. Timings during the run 
are tabulated below, and the Hasler recorder chart of the 
locomotive on the outward route is reproduced, together 
with the gradients of that route. It will be seen that a 
maximum speed of only 70 m.p.h. was attained owing to 
the speed restrictions for curves on the severely graded 
portion of the line, but the performance of a comparatively 
smal] locomotive in working to the fastest possible timings 
that could be arranged are worthy of note. For express 





purity has also been examined and was found to have a 
conductivity of 0-194 ¢.g.s. units at 0 deg. Cent. It seems 
evident that the lower results obtained by earlier investi- 
gators were largely due to the relative impurity of their 
specimens. The electrical resistance of Armco iron was 
found to increase from 9-6 x 10~* ohm tm. at 0 deg. Cent. 
to 105-5 x 10-* ohm em. at 800 deg. Cent. The value of 
the Lorenz function 

Thermal conductivity /(electrical conductivity X absolute 

temperature) 

increases from 0-62 x 10-8 at 0 deg. Cent. to 0-74 107% 
at 400 deg. Cent. and remains approximately constant over 
the range 400 deg. to 700 deg. Cent. The standardised 
rods of Armco iron have since been used for the determina- 
tion of the thermal conductivity of several heat-resistant 
metals by means of a comparative method, and the results 
of this work will shortly be published. 








Pumps for Deep Farm Wells.* 


WHEN the water surface is more than 25ft. below ground 
level, the pumping chamber can no longer be mounted on 
the ground, and generally some form of plunger pump is 
used. If, however, the water is not more than some 35ft. 


down, various expedients can be resorted to in order to | 


retain the simplicity of the shallow well pump. One 
method is to sink a blind or dry well parallel to and close 
to the main well until its dry bottom is within 20ft. of 
the water; the shallow well pump is then set up at the 
foot of the dry well and the suction pipe carried through 
to the main well. The pump again may be mounted on a 
bracket or shelf inside the main well or on a platform 
lowered by cables. 


It is not advisable to mount an electric motor-driven 
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SPEED AND GRADIENT PROFILE RECORDS 


passenger working the locomotive is intended to be used 
coupled to a similar unit, as in the case of the two loco- 
motives now being built for the 600-ton Lahore-Karachi 
mail train, the two units being driven by one driver. 


.. Dep. 1.25 
- Pass 1.56. 
- Pass 2.15 

Arr. 2.26 
- Dep. 3.08 
Arr. 3.35 
Dep. 5.04 
Pass 5.23 

-- Paees40 .. | 

. Arr. 5.57 a 
Dep. 5.58 


Leeds .. o- 
Harrogate .. 
tipon .. 
Thirsk. . 
Thirsk. . 
Darlington 
Darlington 
Northallerton 
Ripon .. 
Starbeck 
Starbeck 


Six checks, 43} miles 
( Average speed 42-8 m.p.h. 


\. Two checks, 22 miles 
Average speed 48-9 m.p.h. 


; | Nine checks, 40 miles 
r Average speed 44-4 m.p.h. 


Twochecks and two stops 
(Headingly and Holbeck), 
184 miles 

Leeds .. .. .. Arr, 6.26 . ) Average speed 39-2 m.p.h. 

Fuel consumption, outward, 49 gallons, 1-30 m.p.g. 

Fuel consumption, inward, 38 gallons, 1-54 m.p.g. 

Total mileage, 122 miles. 


The locomotive came straight off its present normal duty 

of 500-600-ton express goods working between Berwick 
and York, to which working it has now reverted. This 
service comprises :— 
- Dep. 2.32 a.m. 
Arr. 4.2 a.m. 
Dep. 7.10 a.m. 
Arr. 9.10 a.m. 
Dep. 9.36 a.m. 

. Arr. 12.38 p.m. 

. Dep. 2.50 p.m. 

Arr. 5.59 p.m. 
per day, 289. 


Newcastle .. (No. 1 express, parcels) 
Berwick 
Tweedmouth 
Newe tle (Heaton) 
Ditto .. 
work: .. 
Ditto .. 
Newcastle 
Totai mileage 


(No. 2 express, meat) 
(ditto) 


(No. 2 


express, goods) 








CONDUCTIVITY OF PURE IRON. 


MATERIALS are now being extensively employed in many 
branches of engineering practice at very high working 
temperatures, and a knowledge of the thermal and elec- 
trical conductivity of metals and alloys up to high tem- 
peratures is of practical importance as well as of theoretical 
interest. Attention has recently been devoted to this 
subject at the National Physical Laboratory, Teddington, 
and a paper by Mr. R. W. Powell, B.Sc., of the Laboratory 
staff, dealing with the thermal and electrical conductivity 
of iron over the temperature range 0 deg. Cent. to 800 deg. 
Cent. was read before the Physical Society on Friday, 
June 15th. The thermal conductivity of Armco iron, con- 
taining approximately 99-92 per cent. iron, has been 
determined by means of a longitudinal flow method over 
the range 30 deg. Cent. to 800 deg. Cent. During these 
experiments measurements were also made of the electrical 
resistance of the specimen. The thermal conductivity was 
found to decrease with increase in temperature, the values 
0-177 c.g.s. units at 0 deg. Cent. and 0-071 c.g.s. units at 
300 deg. Cent. being found. The value 0-177 is higher than 
that usually assumed for the thermal conductivity of iron, 





but a chemically prepared specimen of iron of greater 


pump inside a well shaft. Not only is attention likely to 
be insufficiently frequent if the pump is not easily acces- 
sible, but the ordinary electric motor is very liable to 
break down in the damp atmosphere. Even the foot of a 
dry well is not sufficiently free from damp as to be an 
ideal place, and, in fact, a dry well is hardly worth sink- 
ing unless it requires only some dft. or 6ft. to bring the 
pump within suction distance of the water. The simplicity 
of the shallow well pump will be dearly bought if it means 
running the machine under bad conditions. 

The modern light power head immediately suggests 
itself for deep-well working, and can be fitted in position 
without any work inside the well being necessary. It does, 
however, require a firm mounting at and over the well 
head, and two girders across the mouth of the well are 
usually sufficient. This requires the well mouth to be 
strong and in good condition. 

A less well known but very promising method of deep- 
well working is the injection system, which requires no 
working parts whatever below ground level and is avail- 
able at a very low cost. This system makes use of an 
ordinary shallow well pump on the ground running in con- 
junction with two sets of pipes into the well and a special 
injector device in the water. There are four units in the 
complete system (a) the pump, (5) an iron pipe called the 
‘* power pipe ” leading from the pump delivery side down 
the well to (c) the injector which is immersed in the water 
and from which (d) the “‘ suction pipe” leads up to the 
suction port of the pump. The pump is standard, and in 
the only British make of this type and size which has been 
encountered, is a self-priming centrifugal. The ‘‘ power ” 
and “suction” pipes are standard pipes. The only 
unusual fitting is the injection device. 

The injection device consists of a T-shaped casting 
which, when in position, has the arms horizontal and the 
leg vertical downwards. One arm is connected to the 
bottom of the power pipe and the other arm to the suction 
pipe; the bottom of the leg is fitted with a non-return 
foot valve. Between the power pipe arm and the suction 
pipe arm the passage is restricted to the form of a smooth 
nozzle with a narrow orifice. The general relationship 
between nozzle suction pipe arm, and the leg is much the 
same as that in an ordinary scent spray. The whole 
assembly is mounted in such a way that the injection 
device is totally immersed. 

At the pump end the suction pipe is connected to the 
suction port. The branch from the delivery port is T-ed, 
part going to the ordinary service pipe and part going 
back to the power pipe. Before starting-up the whole 
system is filled with water through fitted priming funnels. 
When the pump is started it produces at the delivery 
port a pressure which is partly absorbed in sending water 
into the service pipes and partly in sending water down 
the power pipe. The water in the power pipe now being 
under pressure passes through the nozzle of the injector 
at a high velocity and the resultant suction draws fresh 

* From *‘ aps for Farm Water Supply,” by C. A. Cameron 
Brown, B.Sc., -E.E., Institute for Research in Agricul- 
tural Mecheeies University of Oxford. 








water through the foot valve and inlet leg. There is now 
in the suction pipe a mixture of the power water and 
fresh water from the well which is carried to within 
suction distance (27ft.) of the pump, and the process is 
carried on continually. It is obvious that, since some of 
the water passing through the pump is diverted back into 
the power pipe, the pump will not deliver the amount to 
the service which it does as a shallow well pump. In 
fact, the. normal delivery will be reduced by the amount 
required for the drive, and this again depends on the 
depth of the well. For average 50ft. to 100ft. wells, about 
one-half of the water is circulated vid the power pipe. 
Allowing for that, the pressure and delivery available to 
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ARRANGEMENT OF DEEP WELL PUMPING PLANT 


the service pipes are the same as though the pump were 
dealing with a shallow well. 

The main advantage of this method is its extreme 
simplicity since no working part save the foot valve is 
below ground level, nor need the pump be mounted over 
the well if it is more convenient or suitable to house it 
properly at some nearby spot. The disadvantage lies in 
a less efficient operation than the plunger pump, /.¢., 
the running cost per gallon is greater. It has been difficult 
to get any satisfactory figures on the exact working efti- 
ciency of each type, but it is known that the injector type 
has an appreciably lower working efficiency. This is, 
however, counterbalanced by a lower first cost, and, since 
these pumps only run for a short time each day, any saving 
in running is less likely to be important than a saving in 
overheads. : 

The following figures show the behaviour of a deep-well 
device operated by a 1} H.P. self-priming pump on the 
ground :— 


Lift to ground level, feet .. 

Net service water delivere d,| 
g-p-h. | 

Water to power pipe ’ & p- Ah. 


A deep-well device, complete with piping to pump from 
a 100ft. well, costs some £17, plus the cost of motor and 
pump (from £14 to £18). This system will handle a depth 
down to 165ft. The power and suction pipes can be 
mounted concentrically for use in bores. 








CATALOGUES. 


Chureh Wharf, W.4. 
Hebburn-on-Tyne. 


* 1934 Gasket Guide.” 
~Pamphlet 


J. Payen, Ltd., 

A. REYROLLE AND Co., Ltd., 
No. 932 on fuses. 

Ruston Bucyrus, Ltd., 
3 cubic yard excavator. 

Brookuirst SWITCHGEAR, 
on oil pumps circuit breaker. 

CiarKes (Repprrcu), Ltd., Sinew Works, 
trated trade list of springs of all kinds. 

HEAD, WRIGHTSON AND Co., Ltd., Thornaby-on-Tees. 
edition of the firm’s jaw crusher booklet. 

BeE.Luiss AND Morcom, Ltd., Birmingham, 16.—Illustrations 
of a number of heavy oil engine installations. 

AccLEes AND Pottock, Ltd., Oldbury, Birmingham.— 
logue illustrating cold-rolled metal sections. 

Tuos. Rosinson AND Son, Ltd., Railway Works, Rochdale. 
—General catalogue of woodworking machinery. 

DANIEL ADAMSON AND Co., Ltd., Dukinfield. 
No. 228 on the firm’s super Lancashire boiler unit. 

RIcHARDSONS, WESTGARTH AND Co., Ltd., Hartlepool.-—- 
Reprint of a paper on the ** Velox ”’ steam generator. 

HapFieutps, Ltd., East Hecla Works, Sheffield.—Brochure 
No. 362 on high-pressure chemical plant and autoclaves. 

GENERAL Etectric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—Booklet No. X 6761 on ironclad switchgear. 

J. I. THornycrort anp Co., Ltd., Thornycroft House, Smith- 
square, S.W.1.—Leaflet T.C.V. 896 on the ‘‘ Bulldog”’ 3-ton 
lorry. 

Butter Macuine Toor Company, Ltd., Halifax.—Sheet 
No. 1B of 24in., 36in., and 48in. stroke open-side crank planing 
machines. 


Lincoln.—-Particulars of the 10 R.B. 


Ltd., Chester.—A new brochure 


Redditch.—-Ilus- 


—~New 


A cata- 


-Publication 
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Corrosion.* 


Tue rapid progress in knowledge made in recent times 
is in no small measure due to the extensive collection and 
public ation of facts which enable investigators all over the 
world to keep in close touch with the latest developments 
in their own and related fields of study. There can, 
indeed, be no doubt as to the very great value of the free 
interchange of ideas and information, which is greatly 
facilitated by the provisiun of frequent opportunities for 
free discussion among experts such as obtain when they 
meet regularly as a Committee. Moreover, so far as the 
corrosion of iron .and steel is concerned, the subject is 
so complex and, requires for its study experiments on so 
large a scale and of such a diverse character, that it is 
impossible for individuals to do more than explore rela- 
tively small sections of the field. Co-ordination of effort 
is thus rendered particularly desirable. 

These are some of the reasons which led in 1928 to the 
formation of the Corrosion Committee, its objective being 
to co-ordinate work on the corrosion of iron and steel, 
and to ensure the fullest possible co-operation between 
the scientific investigators working on the subject, the 
manufacturers, and the users of ferrous products. 

The Committee is a joint Committee of the Iron and 
steel Institute and the National Federation of Iron and 
Steel Manufacturers, and, as will be clear from inspection 
of the list given in the Second Report, among the members 
are experts in all the branches of the subject under con- 
sideration, from pure scientific investigation on the one 
hand, to the study of the behaviour of the finished struc- 
tures on the other. The Committee’s terms of reference 
are: 

1.—-The corrosion of ordinary steels as affected by 
variations in composition, by methods of manufacture 
and by conditions of use. 

2.—The corrosion problems arising in steam practice, 
including high temperatures as regards superheaters, &c. 

3.—Critical consideration of rust-resisting and allied 
steels. 

4.—Any other matters relevant. 

(nd it has as objects : 

1.—To achieve scientific and technical progress as 

re gards matters relating to corrosion. 
.—To give practical support to fundamental research 

in this field. 

3.—To facilitate technical developments within the 
industries. 

4.—To provide periodical statements with a view to 
keeping members up to date as regards work done at 
home and abroad in this field. 

5.—To publish reports from time to time through 
the medium of the iron and Steel Institute. 


The Committee is also intended to be helpful to 
individual research, and aims at assisting to make such 
research as efficient and useful as possible. 

In the early stages of the committee’s investigations, 
a questionnaire was sent to the principal manufacturers 
and users with a view to collecting existing information 
and opinions regarding the corrosion of various types of 
iron and steel, together with estimates of the life of 
structures under various conditions of service. A large 
number of replies was received, which are considered in 
the Committee’s First Report, and these, together with 
suggestions and advice from members of the Committee, 
have made it possible to plan a comprehensive series of 
tests that should go far towards settling many of the 
doubtful points which at present trouble users of iron 
and steel. 

It is the purpose of the Committee to conduct a 
rigorously quantitative and exhaustive investigation of 
the whole field of corrosion as affecting iron and steel, 
and the Committee have laid down as a first and funda- 
mental principle that all tests shall be made on materials 
of which the details of manufacture and subsequent 
history are fully known. 

Corrosion work of this type is inevitably slow, but 
considerable progress has been made under the careful 
supervision of Dr. J. C. Hudson, the Official Investigator, 
and much very interesting information has already been 
obtained, as will be evident from the following brief 
account of the work and results to date. A much more 
detailed account, which should be consulted where further 
information is required, is contained in the First and in 
this the Second Report of the Committee to the Iron and 
Steel Industrial Research Council. The main object of 
the present summary is to indicate the nature and early 
results of the work of the Committee to those for whom a 
question of time makes it impossible to consider fully 
the more detailed Reports, but it should also serve as a 
guide to a detailed study of the Reports by those whose 
closer interest in the problem of corrosion makes such a 
study desirable. 

The experimental work of the Committee may be 
divided into three séctions : 


(1) Field tests in which specimens are exposed in 
various conditions at one or more of the Committee’s 
experimental stations. 

(2) A study of the behaviour of materials under 
actual service conditions. This applies particularly to 
tests on steel railway sleepers and to research on marine 
corrosion, in which careful examination of actual 
ships’ hulls has already formed an important part of 
the Committee’s work. 

(3) Laboratory investigations, including the question 
of accelerated tests and such fundamental studies as 
the structure of rolling scales and the influence of 
inclusions on corrosion. 


(1) Fretp Tests. 


It is probably reasonable to state that previous experi- 
mental work has failed to carry conviction to the industry 
as a whole, chiefly because most of it suffers from one or 
more of the drawbacks that the materials tested, the 
conditions of exposure, and the methods of examination 
were not rigorously defined. As regards the methods of 
testing, it may be said that it is only within comparatively 
recent _years that the technique of field tests has been 


* ‘Tien and Steel Institute. ~Snttodostion to the Second Report 
of the Corrosion Committee. 








sufficiently well developed to enable reliable results to be 
obtained, and the mechanism of corrosion sufficiently 
well understood to permit of these being interpreted with 
their true significance. Apart from this, however, the 
chief and absolutely fu d tal drawback to much of the 
earlier research work in this field is that the tests have been 
conducted on materials of comparatively unknown origin. 
In consequence of this fact, it is open to doubt whether 
many of the results obtained in previous work can be 
accepted as trustworthy, because the relative behaviour 
of the materials may have been due to some unknown 
factor resulting from the manufacturing process rather 
than to some supposed difference in their chemical 
composition. 

The Committee have, therefore, decided that it is 
essential to use only materials of which the complete 
history is known, and, by the willing co-operation of the 
manufacturers, the complete history of all the materials 
used for the Committee’s tests is made available. In 
addition, with the view to defining the materials tested 
as completely as possible, a thorough preliminary examina- 
tion of the nature and constitution of representative 
specimens is made prior to exposure, and their chemical 
analysis and mechanical properties are also determined. 

Corrosion tests are often classified under two groups— 
laboratory tests and field tests. There is no rigid line of 
demarcation between the two, but, in general, it may be 
said that laboratory tests are conducted on small specimens 
under well-defined conditions in a laboratory, whereas 
field tests are conducted on larger specimens ‘exposed to 
the actual service conditions in which the materials 
will be used. The two types of tests are complementary, 
and any comprehensive research must needs include both. 
From an industrial point of view, however, in the present 
state of knowledge, field tests must prove the ultimate 
criterion of the relative values of different materials, 
and the major portion of the Committee’s work has so 
far dealt with tests of this type. 

The Committee began their investigations with a study 
of corrosion under atmospheric conditions, and for this 
purpose fourteen corrosion stations have been set up at 
home and overseas ; these stations cover a wide variety of 
climatic conditions, and are situated af the following 
places :— 

Woolwich 
Sheffield 

Calshot , . 
Llanwrtyd Wells 





An industrial atmosphere. 

An industrial atmosphere. 

A marine atmosphere. 

An atmosphere free from arti- 
ficial pollution with a heavy 
rainfall. 

An industrial atmosphere. 

A marine atmosphere. 

A highly polluted railway 
tunnel atmosphere. 

A dry inland atmosphere. 

A dry inland atmosphere. 

A tropical marine atmosphere. 

1 A tropical marine atmosphere. 

2. Aro A tropical inland atmosphere. 

3. OC ongella (S 8. Afric a) A marine atmosphere 

4. Abisko (North Sweden) An unpolluted atmosphere 

with a marked contrast 

between the summer and 
winter temperatures. 


At all these stations tests are now in progress, two 
series of tests having already been begun. These are made 
on specimens of a standard size, 15in. by 10in. by 3in., 
which are freely exposed in a vertical position on steel 
or iron stands by means of hooks through holes in the 
four corners of each specimen. Each stand carries two 
rows of three specimens, one above the other. Duplicate 
specimens have been exposed throughout, precautions 
being taken in their arrangement to allow, so far as 
possible, for positional variation. The corrosion of the 
specimens will be determined by measuring their losses 
in weight over the period of the tests; at one station 
(Sheffield) attempts are also being made to determine the 
effect of corrosion on the mechanical properties of the 
materials by the exposure of suitably prepared tensile 
test pieces. 

The first series of tests is concerned with the corrosion 
of ordinary structural mild steel, both unalloyed and with 
the addition of 0-2 and 0-5 per cent. of copper, respec- 
tively. For this purpose, three complete 34-ton ingots 
were taken from a 250-ton heat made in a basic-lined 
tilting furnace, which was poured into three separate 
75-ton ladles; the necessary quantities of copper were 
added to two of the ladles. In this way, three steels 
were obtained in which the copper content was the only 
appreciable variable, the casting conditions and rolling 
procedure being otherwise identical in all respects. Com- 
panion ingots to those used for the production of the 
test samples have been examined by the Committee on 
the Heterogeneity of Steel Ingots, and very full details 
of the melting and rolling procedure were taken during 
the preparation of the specimens, so that complete 
information regarding any sample is available. 

The effect of copper, as such, is, however, only one 
feature of this series of tests; in addition, the effect of 
surface condition is being investigated. One of the most 
important factors under this head is the character of the 
mill scale, which, as is well known, may be profoundly 
affected by variations incidental to the normal commercial 
processes of hot rolling. The Committee have, therefore, 
arranged, not only in this, but in all series of tests, to 
conduct tests on specimens rolled under two or more 
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different conditions, which are accurately defined by. 


pyrometric and other observations taken during the rolling 
of the specimens. The Committee’s tests should, there- 
fore, throw light on the different characteristics of rolling 
scales on steel, whether unalloyed or copper-bearing. 
Further, in order to eliminate the effect of rolling scale, 
specimens that have been descaled by various treatments, 
including pickling, sandblasting, machining, and polishing, 
are also exposed, so that a comparison of the materials 
is made in several different surface conditions. 

A large proportion of the Committee’s work is devoted 
to tests on painted specimens, which are painted in one 
of two standard ways—with red lead followed by red 
oxide, or with red oxide only. These paints are applied 
to the specimens in several surface conditions, including 
the as-rolled condition with different types of scale, and 
the same conditions after exposure to’ weathering for 
several weeks, so that a mixture of scale and rust is usually 
obtained on the surface—this is a very important surface 
condition from the practical point of view, since most 








structural steelwork is in this state when painted. Tests 
are also made on painted specimens that have been 
thoroughly descaled by pickling and sandblasting prior 
to painting. 

These comparative tests on painted specimens should 
yield valuable results. In the first place, they will establish 
whether there is any difference in the behaviour of different 
materials when exposed in the painted condition; for 
example, it has been asserted that paint adheres better to 
copper-bearing steel than to ordinary steel, and it is 
clearly a matter of importance to establish this fact 
one way or the other. Secondly, they should afford 
valuable indications as to the relative value of the different 
methods of preparing a steel surface prior to painting, 
and in this connection the comparative tests on specimens 
painted over the partly weathered rolling scale should 
yield particularly interesting results. 

The complete series of specimens has been exposed at 
Calshot, Llanwrtyd Wells, Sheffield, and Woolwich, and 
selected portions of the series at the other stations. 
Use has been made of the supporting stands to carry out 
a series of paint tests with various types of paint of known 
composition. At all the stations the specimens and stands 
are under careful observation, records being kept on 
standard report forms in the case of stations overseas. 

The second part of the atmospheric tests is concerned 
with a comparison between various irons, and includes 
specimens of Scottish and Staffordshire wrought iron, 
ingot iron, and two Swedish charcoal irons of the Lanca- 
shire-iron type, one of which contains 0-6 per cent. of 
copper. As with the structural steel samples, complete 
details of the manufacture are available in each case, 
and are summarised in the Second Report. Specimens of 
these materials in various surface conditions have been 
exposed at Abisko, Calshot, the Dove Holes Tunnel, 
Khartoum, Sheffield, and Singapore, exposure of the 
Swedish irons, however, being confined to Abisko, the 
Dove Holes Tunnel, and Sheffield. 

A third series of tests will shortly be begun on a number 
of high-tensile sheets, chiefly of the copper-chromium 
type, having a chromium content of up to 1 per cent.; 
the necessary casts have already been made under the 
usual conditions as regards observation during manufac- 
ture. In these tests particular attention will be paid to 
the effect of modifications in rolling procedure on the 
weathering properties of the rolling scale formed on the 
different steels, with special reference to the influence of 
this factor on the behaviour of specimens painted after 
various periods of weathering. Various alternatives 
to the standard methods of painting the specimens will 
also be tested, with a view to determining the most effective 
method of protecting structural steelwork. The painted 
specimens will be exposed at Sheffield only, but unpainted 
specimens will be tested at Abisko, South Africa, Singapore 
and Sheffield. 

The Committee hope to incorporate tests on the effect 
of differences in the nature of the manufacturing processes 
on the corrosion-resistance of materials of similar composi- 
tion in an extensive series of field tests on marine corrosion 
now under discussion. 

Tests on both ordinary and copper-bearing steel sleepers 
are in progress, twenty or twenty-four sleepers of each 
type of steel having been laid in the Great Western Railway 
track at each of five places typical of five different atmo- 
spheric conditions. Full details of the manufacture of 
these sleepers are available, and inspections are carried 
out at intervals. 

In addition, various subsidiary tests have been com- 
menced, including the exposure of sets of similar specimens 
to be taken down after various periods to give an indica- 
tion of the progress of corrosion with time. An attempt 
is also being made to correlate atmospheric pollution 
with corrosion rate, the former being measured by the 
rate of corrosion of small specimens of electrolytic zinc 
and ingot iron, and also at certain stations by the analysis 
of rainwater samples collected in a suitable gauge. 


ConcLUSIONS FROM EARLY OBSERVATIONS OF THE FIELD 
TESTs. 


(a) As-rolled Specimens.—There has been no indication 
of any marked difference in the rate of descaling by 
weathering between the two copper-bearing steels and the 
non-copper-bearing steels. On the other hand, differences 
in rolling procedure appear to affect the rate, sometimes 
very markedly. With the mild steels, the general indica- 
tion is that descaling begins less readily with samples 
finished at reduced rolling temperatures, although this 
is not yet definite ; with wrought iron, on the other hand, 
the reduced-temperature rolling scales weather off more 
rapidly, while ingot iron samples finished at temperatures 
below the critical range descale with great rapidity. 
It should be noted, however, that the rolling procedures 
adopted to finish the materials at a reduced temperature 
varied for the steel and the iron specimens. Evidently, 
there is here an extensive field for further study, for 
example, with a view to producing on steel a scale that is 
more easily removed by weathering. 

(b) Descaled Specimens.—There is some indication, as 
judged by the appearance of rust and also by the loss of 
reflectivity in the case of polished specimens, that the 
Swedish irons are less affected in the earlier stages of corro- 
sion than the other materials, whilst, at one station. 
machined specimens of wrought iron were at first slightly 
less affected than those of mild steel ; these observations 
naturally only refer to the early stages of exposure, and 
do not necessarily represent the final result of the tests. 
It is interesting to add that, in the case of polished 
specimens, both of mild steel and of Swedish iron, the 
copper-bearing materials retained their reflectivity for 
a longer period than the corresponding unalloyed 
specimens. 

The effect of climatic conditions is illustrated by the 
fact that at Khartoum polished specimens of ordinary 
structural mild steel still retained some reflectivity after 
twenty months’ exposure, whereas at Sheffield nearly 
all reflectivity was lost after the first day’s exposure. 

(c) Painted Specimens.—At some stations specimens 
have now been exposed for three years, but only a few 
isolated failures have so far occurred; the tests have, 
however, already shown that a surface partially descaled 
by weathering is undoubtedly the least satisfactory for 
subsequent painting. There is some indication from the 
reports from overseas stations that painting over descaled 
surfaces is more satisfactory than over unrusted scale. 
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(ad) Painted Stands.—The general effect of the results 
is to endorse the established practice of structural steel 
makers in using an inhibitive priming coat for weathered 
structural steelwork; paints of this type, such as red 
lead, protect the metal against corrosion not only by 
excluding the corrosive agents, but also by rendering 
the metal surfaces passive. Of the various paint combina- 
tions tested so far, an undercoat of red lead paint followed 
by red oxide paint has, in general, proved the best, but 
a mixed-pigment paint containing red oxide and zinc 
chromate has also proved very satisfactory. 


(2) Stupy oF Matertrat ExPosED TO SERVICE 
ConDiITIONS. 


Several interesting cases of longevity (for instance, 
railway bridges, ships, a gasometer, fencing wire, &c.), 
and also of early failure of iron and steel in actual service 
have been considered, and in some cases investigated by 
the Committee. The most important part of this side 
of the Committee’s work, however, has been in connection 
with marine corrosion. 

The Committee have commenced their investigation 
of marine corrosion problems by an examination of the 
hulls of a number of vessels when in dry dock. By this 
means much information has been collected, which, 
when supplemented by information supplied by ship- 
builders and shipowners, has enabled the Committee to 
visualise clearly those matters most urgently requiring 
investigation, and to draw up plans for a series of tests 
which should yield information of much practical value 
to those interested in ships and other marine structures. 

It is proposed to carry out two types of tests, one 
similar to the existing atmospheric field tests in that 
relatively srfiall samples will be exposed in various surface 
conditions, both painted and unpainted, at one or more 
places, and will be subject to periodic inspections. Special 
attention will be paid to the method of manufacture of 
the steel, a number of casts of both acid and basic material 
to Lloyd’s specification being used, whilst, in addition, 
both high-tensile steel of the Admiralty D type and 
wrought iron will be included. The surface condition of 
the specimens will be varied in the same general way 
as in the atmospheric corrosion tests, with particular 
reference to practical marine conditions, and, in this 
connection, it is clearly very desirable that series of 
riveted and welded specimens should also be exposed. 

While tests of the above type should yield valuable 
results which could not be conveniently obtained in any 
other way, it is evident that any such investigation 
should be supplemented by and correlated with parallel 
investigations on full-sized ships’ plates under actual 
service conditions. As the first stage in their work in this 
direction, the Committee have been able to follow com- 
pletely the construction of a Thames barge from plates 
of known history, which have been subjected to various 
treatments, both during and after manufacture, including 
variations in the rolling procedure and in the method of 
descaling adopted, some plates having been weathered 
for different times during fabrication and erection, whilst 
others have been entirely descaled by pickling or sand- 
blasting. It is hoped that similar experiments will 
become’ possible with larger vessels in the near future. 


(3) LaBoratory STUDIES. 


The Committee’s activities are by no means confined 
to field tests, and valuable subsidiary or parallel investiga- 
tions are arranged as necessity arises. Several investiga- 
tions have already been made by various individual 
members of the Committee, and other investigators 
under the guidance of the Sub-Committee on Laboratory 
Corrosion Tests. The following is a brief outline of the 
work so far reported :— 

(a) Attempts have been made to devise and improve 
accelerated tests for grading materials according to 
their resistance to atmospheric corrosion. The matter 
is far from simple, and considerable care and discretion 
are required, both in the conduct of accelerated tests 
and in their interpretation. 

Interesting results have, however, been obtained, and 
a special form of intermittent spray test has been devised 
which has given promising results; there is little doubt 
that this is the most satisfactory type of accelerated 
test to use when considering resistance to atmospheric 
corrosion. Results of comparative atmospheric and 
intermittent spray tests by several observers are given 
in the First and Second Reports ; in one case the specimens 
were sprayed with sea water at intervals, and tests were 
included in which the effect of corrosion on the mechanical 
properties was determined. 

(6) Tests are in progress with wire prepared from the 
materials used in the field tests, the object being to follow 
the corrosion by means of the changes in the breaking 
load. The conditions of testing include open-air exposure 
and intermittent spray tests. The results are complicated 
by the fact that the breaking load of the unexposed wires 
changes with time as a result of ageing. The presence 
of copper is apparently advantageous in the case of wire 
exposed in the open, the loss in strength of a copper-free 
mild steel being somewhat greater than that of corre- 
sponding mild steels containing 0-2 and 0-5 per cent. 
of copper respectively. It is interesting to note that, so 
far, wrought iron wire has given slightly superior results 
to the ordinary mild steel wire. 

(c) The structure of the rolling scale on typical specimens 
of all the material prepared for the field tests has been 
examined micrographically, and in certain cases by X-ray 
methods. The former experiments have indicated in 
general that the scales on the irons finished at low tem- 
peratures are more solid and adhere better to the base 
metal than those formed on steels at either high or 
moderate finishing temperatures. Nevertheless, dis- 
continuities exist even in these scales. Small particles 
of copper-rich material were found in the ferrous-oxide 
phase of the rolling scale and at the steel surface. next to 
the edge of the flats in the case of one specimen of 0-5 
per cent. copper steel. 

(2d) A paper is included in the Second Report on the 
zonal corrosion of wrought iron; this is of considerable 
interest in view of the tendency for the attack to be 
diverted sideways in such material, this effect being 
usually presumed to be caused by the presence of the 
slag. Such deflection of attack may be valuable in 
reducing penetration where a tendency to pitting exists, 





and the authors indicate circumstances under which 
slag inclusions may be useful in this way. 

(e) An extensive research has been carried out regarding 
the influence of non-metallic inclusions on the corrosion 
of mild steel. Under mildly corrosive conditions it has 
been shown that sulphide and iron-oxide inclusions deter- 
mine the location of the initial breakdown, but many 
of such inclusions have no apparent effect, nor have 
inclusions of silicate or alumina. The action appears to 
be closely connected with the breakdown of the protective 
oxide film. No evidence was obtained that either sulphides 
or scale inclusions act as cathodes in the corrosion process. 
Under conditions favourable to pitting, the initial break- 
down may determine the site of the pits. 

In considering these facts it must be remembered 
that conditions favourable either to the complete localisa- 
tion of initial breakdown at inclusions or to non-spreading 
of the attack from such initial breakdown centres are 
not often encountered in practice with the common ferrous 
materials. In most cases the attack soon spreads until 
considerable areas of the surface are affected, and the 
initial points of breakdown become of little or no 
importance. 

It will be apparent from this short statement that the 
programme of the Committee envisages a very full 
investigation into the corrosion of iron and steel; it 
will also be apparent, when what has already been accom- 
plished is compared with the programme which the 
Committee have set before themselves, that a considerable 
amount of work still remains to be put in hand. The 
nature of the problem itself necessitates an investigation 
continuing for a fairly lengthy period. Nevertheless, 
much has already been done, and a number of useful 
fields of inquiry have been opened up. The Committee 
feel confident that their First and Second Reports will 
show that they have not only set on foot practical research 
work which is designed to yield information of the utmost 
value to makers and users of ferrous products, but that 
they have already proceeded sufficiently far in their 
investigations to be able to anticipate with confidence 
that valuable results will be attained. 

The Committee wish gratefully to acknowledge the 
whole-hearted support which they are receiving from 
the iron and steel industry, and also from many ship- 
builders and shipowners, railway companies, and other 
large users of iron and steel—a list of acknowledgments is 
given at the end of the Second Report ; they confidently 
anticipate that the continuance of this support will enable 
them to bring their inquiry to a successful conclusion. 








American Engineering News. 


American Public Works. 


AN enormous programme of public works con- 
struction is now under way and being continually expanded 
by the United States Government. It is independent of 
the equally enormous financial assistance to hundreds or 
thousands of municipal construction and improvement 
programmes, large and small. There are large structures 
at Washington for the ever-increasing governmental 
bureaux and departments, while post offices—new and 
enlargements—are distributed in cities and towns over 
the entire.country. Then there are housing projects, 
some in cities and others for the establishment of rural 
communities, with modern facilities and conveniences for 
living, farming, and industrial activities. There are to be 
nearly a hundred of these communities. For public roads 
—main and secondary—there have been assigned about 
£80,000,000, this work also being distributed over the 
entire area of the country, as will be the £40,000,000 for 
river and harbour work, supplemented by £5,000,000 for 
maintenance on existing works. For the canalisation of 
the Upper Mississippi River, 600 miles, from St. Louis to 
St. Paul, with 9ft. of water, there will be twenty-eight 
dams, with locks 110ft. by 600ft., and several of these are 
already under way. On the Columbia River dams for 
navigation, flood control, and power development are 
under construction at Grand Coulee and Bonneville, 
together costing about £30,000,000, with an ultimate 
increase of about £30,000,000 for increasing the height of 
the former dam from 150ft. to 450ft. On the Missouri 
River work has begun on the dam at Fort Peck, with a lock 
and four 28ft. tunnels to divert the flow during construc- 
tion. This will provide for power, flood control, and 
improved navigation by barges. On the Tennessee River 
two great dams are under construction as part of a vast 
project comprising canalisation, power development, the 
establishment of new towns, and the distribution of elec- 
tricity for light and power purposes. 


Railway Rolling Stock. 


A characteristic of American railway working 
has always been the use of cars of 40 tons to 60 tons for 
general freight and up to 120 tons capacity for coal and 
ore. Such cars are suitable and highly economical for 
large shipments and long journeys, but in order to get 
reasonable loads with small shipments—or “ less-than- 
carload ” lots—it is necessary to consolidate several ship- 
ments, with consequent extra handling and delay. How- 
ever, one of the committees of the American Railway 
Engineering Association has been studying the question 
of expediting the movement of freight, in view of the com- 
petition offered by motor trucks. It has dealt particularly 
with movements and delays at terminals and intermediate 
yards, but one method mentioned in its report is the use of 
small cars for light and local shipments over short dis- 
tances. It has been suggested that between cities which 
are only a few hours or a night’s ride apart a fast and 
frequent service of smaller cars might be practicable and 
economical. This would apply with containers also, as 
several containers are required to make a load for large 
flat cars or platform wagons, while with small cars each 
container might be an individual car load. It is not 
probable that any immediate action will be taken, but 
the suggestion is officially on record. In passenger busi- 
ness it is surprising that so little progress has been made in 
the introduction of rail cars or motor cars for local service. 
Suburban trains of three to six long cars are frequently 





run with barely a dozen passengers in the intermediate 
hours, although these and longer trains will be crowded 
during the rush hours. But a rail car at double the speed 
and more frequent runs would seem to be more economica! 
and likely to develop additional traffic. On the other 
hand, great attention is being paid to the continual 
improvement of ordinary cars for long-distance trains. 
An obstacle to railway progress is the way that railways 
are harassed and hampered by taxation and regulations. 


Costly Railway Rebuilding. 


One of the most important American railway 
improvement works now under way is the rebuilding of 
the New York Central Railroad through the city of 
Syracuse for a distance of about 4} miles, at a cost of 
several million dollars. In the early days of railways it 
was common to build through cities at street level, since 
the cost of elevated or depressed lines would have been 
prohibitive, while most cities were glad to get the railways 
on any terms. With growth of railway and city traffic and 
civic expansion, such lines have become not only a danger 
to all kinds of traffic, but an obstacle to railway operation, 
especially as cities now generally limit railway speed, so 
that in recent years vast sums have been spent in separating 
the railways from the streets, usually by elevating them. 
One of the most extensive cases was the elevation of the 
complicated network of lines entering Chicago, where both 
depression and elevation have been employed. At 
Syracuse the problem is complicated by the fact that the 
railway not only crosses streets, but runs longitudinally 
along one main street for 14 miles, with 100 trains daily. 
Besides the main line there are branches and a former com- 
petitive line—now acquired by the New York Central— 
parallels the latter’s main line at street level about } mile 
distant. The plan is to rebuild this former competitive 
line as a new three-track main line, elevated above the 
streets for about 4} miles, all the surface lines being then 
abandoned, except where retained for the accommodation 
of factories and coal yards, these private tracks being 
connected with the elevated tracks by inclines. During 
construction all traffic will be handled over the original 
surface line. The new tracks will be 20ft. to 25ft. above 
the streets, crossing intersecting streets by about thirty 
bridges, some with deck or through girder spans and others 
with rolled steel joists, but all having solid steel or concrete 
floors carrying ballasted tracks. Between the bridges will 
be solid embankments with turfed slopes above low retain- 
ing walls on the property line. The new passenger station 
will have ten through tracks and short dead-end tracks 
for local trains. 








THE IMPERIAL INSTITUTE. 


In the recently published 1933 annual report of the 
Imperial Institute, the Director, Lieutenant-General Sir 
William Furse, refers to the fact that he is presenting his 
final report, and he reviews the growth of the Institute’s 
activities during the period 1926-1933. Reference is made 
to the value of personal contact with the peoples of the 
Dominions, which follows such conferences as the recent 
Imperial Mining and Metallurgical Conference in Canada, 
and that of the Imperial Forestry in Australia and New 
Zealand. The Institute, the report states, is making full 
use of the knowledge and personal co-operation of Colonial 
officers while on leave in this country, and tribute is paid 
to the voluntary service of nearly three hundred members 
of its Councils and Committees. Some of the special work 
of the Institute of more direct interest to our readers 
includes that of the Vegetable Fibres Committee, on the 
use of Empire fibres for marine cordage, as the result of 
tests made with sisal and New Zealand hemp. Cordage 
made from these fibres has now been approved for use in 
the Royal Navy for certain purposes instead of manilla 
ropes. Much has been done by the Mineral Resources 
Department of the Institute to deal with the development 
of Empire-produced minerals, which now include gypsum 
from Canada, barytes and magnesite from Southern 
Rhodesia, and diatomite from Kenya. In the ceramic 
laboratory tests have been made with kaolins from Burma 
and pottery and brick clays from Ceylon and Nigeria. The 
increased activity in gold and platinum mining has 
resulted in the development of many Empire deposits, 
and interest has been displayed in Empire mining royalties 
and rents, in connection with which inquiries have been 
answered by the Institute. 








WaTER TREATMENT BooktetT.—Imperial Chemical Industries, 
Ltd., has just issued an attractive booklet on ‘* Water Treat- 
ment.” After classifying natural waters on the basis of the 
various types of impurity which they may contain, and dis- 
cussing their effects in the principal conguming industries, the 
book deals with the causes and effects of hardness in water, and 
outlines methods for its quantitative measurement and removal. 
Prominence is naturally given to the lime-soda softening process, 
which is fully dealt with from such standpoints as its fundamental 
chemistry, the design of modern plants for its operation, and its 
modifications to suit different classes of natural hard water, such 
as that involving the substitution of hydrated lime by caustic 
soda. The use of sodium aluminate as an aid to efficient pre- 
cipitation and sedimentation, especially in the case of raw waters 
which require a long settling period, is also dealt with in some 
detail. 

Motor LINER For AustTRALIA.—The increasing requirements 
of the passenger service between the important seaports on the 
coast of Australia is evidenced by the fact that the Melbourne 
Steamship Company, Ltd., has placed an order with Swan, 
Hunter and Wigham Richardson, Ltd., for a large passenger and 
cargo-carrying motor ship. She will be over 10,000 tons gross, 
sad will be about 472ft. long by 65ft. 3in. beam, with a cargo 
capacity of about 8500 tons, and a speed of about 17 knots. 
There will be accommodation for about 400 first and second- 
class passengers. The ship will be propelled by twin-screw 
Kincaid-Burmeister and Wain oil engines of the double-acting, 
two-stroke airless injection type, of the very latest, design, 
and the auxiliary machinery will be electrically driven, the 
power being supplied from four oil engine-driven D.C. 220-volt 
generator sets. A composite boiler of the Scotch type, capable 
of utilising the heat in the exhaust gases from the main engine, 
and at the same time burning oil fuel, will be fitted. The 
whole of the machinery will be installed by the builders’ Neptune 
Works. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Our Imports of Iron and Steel. 


More than_usual interest attaches to the Board 
of Trade Returns for May owing to the application of the 
British steel makers for an increase in the present duty 
of 334 per cent. on bars, rods, angles, shapes and sections, 
hoops and strip, and their later application for an increased 
duty upon “iron and steel girders, beams, joists and 
pillars, whether fabricated or not, and bifurcated rivets 
of iron and steel, whether plated, coated, or galvanised, 
or not.’’ The total imports for May show a small decline 
to 122,212 tons from 125,324 tons in April. The imports 
for the five months ending May 3lst, totalling 612,326 
tons, showed a large increase from the 400,393 tons 
imported during the corresponding period of 1933, but 
were much lower than for the first five months of 1932, 
when the total reached 841,476 tons. The imports of 
pig iron in May totalled 15,346 tons, of which 14,792 tons 
came from British India. There was a decline in the 
tonnage of billets imported from 33,927 tons in April, 
to 29,532 tons in May, although in May of last year the 
imports were only 14,759 tons. Similarly, there was a 
heavy decline in the quantities of sheet bars imported, 
which amounted to 8079 tons compared with 13,952 
tons in April, but in May, 1932, the figure was 5875 tons. 
The chief importers of billets were France, with 9211 tons, 
Germany with 7543 tons, and Belgium with 6953 tons, 
whilst most of the sheet bars imported came from Belgium, 
which sent 7554 tons to this country. Apparently no sheet 
bars were imported from India. The imports of bars, 
rods, angles, shapes and sections, excluding wire rods 
(7524 tons), amounted to 24,537 tons, compared with 
24,189 tons in April. The figures for the first five months 
of this year were 125,649 tons, compared with 88,429 
tons for the first five months of 1933, and 113,772 tons 
for the corresponding period of 1932. Girders, beams, 
joists and pillars were imported to the extent of 6136 
tons in May, against 6978 tons in April, and 10,031 tons 
in May, 1933, the totals for the five months being, for this 
year, 39,942 tons; for 1933, 33,792 tons, and for 1932, 
26,699 tons. Imports of hoops and strip in May were 
maintained at 10,050 tons, and for the first five months 
totalled 55,958 tons, against 30,427 tons last year, and 
56,844 tons in 1932. The largest exporters to this country 
in May were Belgium, 47,400 tons; Germany, 15,511 
tons; British India, 14,972 tons; Luxemburg, 14,765 
tons, and France, 13,984 tons. 


The Export Figures. 

Exports of all classes of iron and steel showed 
a sharp advance for May to 190,575 tons, compared with 
165,164 tons in April, and 171,469 tons in March. For 
the five months the figures were 832,708 tons for this year, 
and 750,548 tons and 805,278 tons for 1933 and 1932 
respectively. Exports of pig iron were down to 11,162 
tons in May, compared with 13,871 tons in April. The 
exports of general descriptions of steel during May 
reached 14,677 tons, compared with 7886 tons for May, 
1933, whilst for the first five months ending May 3lst, 
the total was 62,359 tons, against 34,108 tons in 1933, 
and 43,391 tons for the corresponding period of 1932. 
There was a noticeable improvement in the export of 
plates and sheets not under }in., to 15,880 tons, compared 
with 13,267 tons in April this year, and 5590 tons in 
May, 1933. There was practically no change in the figures 
for plates and sheets under }in., at 10,459 tons, compared 
with 10,402 tons in April. The exports of galvanised 
sheets also have been practically steady during May 
for the past three years, the figures being, for 1934, 
20,244 tons; for 1933, 21,099 tons, and for 1932, 23,279 
tons. The exports of railway material declined in May 
to 17,841 tons, compared with 21,166 tons in May, 1933. 
The best customers of this country were South Africa, 
with 24,180 tons; Canada, 17,918 tons; India, 16,492 
tons; Australia, 12,739 tons; Denmark, 10,193 tons; 
Russia, 9087 tons; New Zealand, 8459 tons; Holland, 
5828 tons ; China, 6307 tons, and the Argentine, 6808 tons. 


Current Business. 


It is announced that the Great Western Railway 
proposes to purchase 100,000 tons of steel keys, some of 
which will be used with the steel sleepers already laid on 
the company’s lines. For some time past the G.W.R. 
has been experimenting with a view to finding a suitable 
design of economic steel key. The British Steelwork 
Association has announced that a contract for aeroplane 
hangars has been placed by the Air Ministry with 
Redpath, Brown and Co., Ltd., which will involve about 
7000 tons of steel. The constructional steel will be fabri- 
cated partly at the Scottish works and partly at the Man- 
chester works of the firm. The Brazilian Government is 
expected to place contracts for two cruisers and nine 
destroyers. Tenders have been received from Great 
Britain, Germany, Italy, France, Finland, Holland, and 
Brazil. A contract for a passenger motor boat 10,000 tons 
gross, for the Melbourne Steamship Company, has been 
placed with Swan, Hunter and Wigham Richardson, Ltd., 
of Wallsend-on-Tyne. The Department of Overseas 
Trade announces that the following contracts are open 
for tender :—Argentine State Railways: 9130 m. of weld- 
less steel locomotive boiler tubes and 521 weldless steel 
tubes for superheating locomotive boilers, with couplings 
(Buenos Aires, July llth). Argentine Department of 
Navigation and Ports: Three Diesel driven ferry boats for 
transporting passengers and motor vehicles, overall 
length 37 m., draught 1-30 m., beam at water line 9 m., 
speed 18 kiloms. per hour (Buenos Aires, August 9th). 
Indian Stores Department: Flat steel springs for the 
Indian railways (Simla, July 16th). South Africa Rail- 
ways and Harbours Administration: Supply of solid- 
drawn steel tubes to specification C.M.E. 18/1933 
(Johannesburg, July 16th). Brazil, Viacao Ferrea do 
Rio Grande do Sul: 12,000 kilos. of steel for tools (Brazil, 
August 23rd); steel boiler plates, lead in sheets (99 per 








cent. pure), tin-plates and galvanised sheets (Brazil, 
July 16th). Egyptian Ministry of the Interior: Building 
to accommodate pumping machinery, supply and installa- 
tion of low-pressure centrifugal pump, boring of artesian 
well, supply and erection on station roof of a water tank 
of 18 cubic metres capacity, supply and laying of neces- 
sary piping, &c. (Cairo, August 15th). 


Iron and Steel Production. 


Tue figures showing the production of iron 
and steel during May, issued by the British Iron and 
Steel Federation, make satisfactory reading, the output 
of pig iron being the highest since June, 1930. At 
the end of May there were 101 furnaces in blast, a 
net increase of three on the month, four having started 
up and one furnace having ceased operations. Although 
particulars are not given in the monthly statement, of the 
four furnaces put into commission, one was at the Brymbo 
Steel Company, Ltd., near Wrexham; one at the works 
of Pease and Partners, Ltd.; one at John Lysaght, Ltd., 
Scunthorpe, and one at Stewarts and Lloyds, Ltd., whilst 
the furnace which ceased production was at the works 
of G. and R. Thomas, Ltd., Bloxwich, Staffs. The produc- 
tion of pig iron in May amounted to 527,900 tons, compared 
with 496,300 tons in April and 339,900 tons in May, 1933, 
the daily rate showing an increase of 3 per cent. compared 
with the previous month. The production includes 133,300 
tons of hematite, 264,400 tons of basic, 104,700 tons of 
foundry, and 9000 tons of forge pig iron. The output of 
steel ingots and castings amounted to 780,000 tons, 
compared with 716,800 tons in April and 599,600 tons 
in May, 1933. The following table shows the average 
monthly production of pig iron and steel ingots and cast- 
ings in 1913, 1920, 1929, 1931 to 1933, and the production 
in each month since May, 1933 :— 

Steel ingots 


. 


Pig iron. and castings. 

“ons. Tons. 

1913—Monthly average .. 855,000 638,600 
1920 ee oa -- 669,500 755,600 
1929 o» e -. 632,400 803,000 
1931 »» » -- 314,400 433,500 
1932 _ ie .. 297,800 438,500 
1933 o o -. 343,600 583,600 
1934—March .. .. 503,600 834,500 
April 13 20° to Se 716,800 
MOE. ss (s os GS 780,000 


The Pig Iron Market. 


Although there may have been some decline in 
the day-to-day dealings in pig iron, this has been more 
than made up for by the renewal of contracts which expire 
at the end of the month. Recently there has been less 
buying of Cleveland iron by Scottish consumers, but this 
naturally followed the heavy purchases of a week or two 
ago. Users on the North-East Coast, however, have taken 
a considerable tonnage and heavy deliveries continue to 
be made against current contracts. The makers on this 
coast have now sold the greater part of their output for 
the next few months, and are therefore in a satisfactory 
position. Whilst some export business is reported to have 
been done, few of the ironmasters are anxious to take 
foreign orders at the price they have to accept to meet 
foreign competition. There has been little shrinkage in 
the demand for Midland irons, and business with the light 
castings industry keeps up to a remarkable degree. Some 
branches of the engineering trades, however, have 
shown less interest in the market, and this has made a 
slight difference to the volume of business transacted. 
Contracts for Northamptonshire iron have been placed 
for delivery over the third and fourth quarters, and in some 
cases producers say they are not inclined to take more 
orders for far forward delivery. It is expected that the 
Stanton Ironworks Company, Ltd., will put another 
furnace into commission at Wellingborough in August. 
Small consumers are less inclined to commit themselves 
forward, as they seem to think there is little reason to 
expect an advance in prices during the summer months. 
The demand for pig iron in Scotland has become rather 
dull, and there is little likelihood now of another furnace 
being put into operation until at least the end of the 
summer. The demand for hematite is active and con- 
siderable quantities have been taken lately by con- 
sumers in the Midlands. The South Wales market also, 
which was rather quiet for a time, has revived, and has 
taken a fair amount of North-East Coast hematite, as 
well as some good deliveries from the North-West Coast. 


The North-East Coast and Yorkshire. 


The steel works on the North-East Coast have 
been busy, principally as a result of the support they have 
received from the home market, particularly the engineer- 
ing concerns and the railways. A large tonnage of rails 
is being rolled, and the orders on the books for other rail- 
way material should keep operations at a high level for 
some time to come. The constructional engineers on this 
coast are still well employed, and their steel require- 
ments provide a substantial amount of work for the rolling 
mills. Recently the exports of manufactured steel have 
been on a better scale, and this has created a more cheer- 
ful feeling in the market, although the inquiry from over- 
seas leaves much to be desired. A satisfactory feature of 
the position is that the plate mills have been busier than 
for a long time. The mills employed upon billets have 
experienced some falling off in the demand, which is partly 
attributed to an increase in competition from Continental 
sellers in the home market. Against this, however, it 
may be noted that the imports of semis into the Tees 
during May fell by about 2500 tons, compared with the 
April figure. One of the worst features of the industry 
here is the continued poor démand for shipbuilding 
material. The shipyards are not busy, and the require- 
ments of the ship repai are not sufficient to keep the 
mills turning out this class of steel well employed. The 
Yorkshire steel market has felt the general pre So in the 








Export quotations are 


demand, but so far those works producing special and 
alloy steels do not appear to have been affected. Business 
in stainless steel sheets is on a heavy scale, and users’ 
requirements for many of the special steels seem to be 
steadily growing. The re-rolling industry has not been so 
well employed as recently, but the strip mills are working 
in some cases practically at capacity. The slowing up of 
conditions in the market has had no effect upon produc- 
tion, and it is claimed that all past records in outputs are 
being broken, and that the production of steel in the Shef- 
field district is at the rate of 14 million tons per annum. 


Scotland and the North. 


The quiet conditions recently noticed continue 
to rule in the Scottish steel trade. New business is not 
coming to hand in anything like the volume experienced 
during April, and most of it consists of orders for com-_ 
paratively small tonnages. The works, however, are well 
booked and it is estimated that they have enough orders 
on their books to carry them into the middle of July at 
least, and after the Fair Holidays it is expected that the 
demand will strengthen. Specifications against orders 
placed early in the year for shipbuilding material con- 
tinue to reach the works regularly, and, a substantial 
tonnage is being turned out weekly. Structural engineer- 
ing concerns in Scotland are busier than they were earlier 
in the year, but lately their requirements of joists and 
sections have not been more than moderate. The Scottish 
sheet works are engaged principally upon business from 
home consumers, and the motor car industry continues to 
take considerable quantities. Export business, however, 
is disappointing. The Scottish re-rollers are experiencing 
a rather poor demand and most of the plant is working 
short time. The business reaching this branch of the 
industry is confined to small parcels, which, however, 
make a fair tonnage in the aggregate, but is much less than 
the works could easily handle. In the Lancashire market 
firm conditions rule and business has been well maintained 
of late compared with other districts. The greater activity 
which has ruled in the engineermg industry as well as in 
the constructional engineering branch is largely respon- 
sible for this. These industries are providing a good outlet 
for steel, and it is possible that the recent buying was stimu- 
lated by the talk of an increase in prices if the application 
for higher duties is successful. Business in boiler plates has 
been rather better owing to the larger requirements of the 
locomotive builders, but the boilermaking firms have not 
been particularly busy for some time. In the Barrow 
district the works are well employed. Shipbuilders are 
busy and are taking good quantities of steel, whilst the rail 
mills are also occupied on substantial orders. There is 
also a brisk demand in evidence for hoops and strip. 


Copper and Tin. 


The heavy buying which preceded the advance 
in the American copper price to 9c. d/d has naturally been 
followed by quieter trading. Nevertheless, the better 
outlook in the labour position in the United States has 
improved the tone of most commodity markets, including 
the copper market. Business with European countries 
has been on a light scale, and although consumers would 
be glad to purchase at current prices, the financial outlook 
acts as a deterrent, and, of course, trading with Germany 
at the moment is practically out of the question. Some 
British users have been buying fairly well of late, and the 
War Office is reported to have placed a good tonnage of 
ingots at about £35 15s. Rumours are current that an 
attempt will be made further to increase the price in 
America. This, of course, might lead to higher values in 
Europe, or, on the other hand, American producers might 
take advantage of the better prices in the home market 
to sell more cheaply for export. The latter seems the 
more likely at the moment, owing to the limitations of 
demand arising from decrees and exchange difficulties. 
The decree recently published in Germany prohibiting 
the export of rough copper is equivalent to a prohibition 
of the export of copper of any kind, since Germany does 
not send electrolytic copper abroad. Values have been 
weak in the standard copper market owing to large sales 
of electrolytic which may be delivered against standard 
warrants. It is likely that these will result in an increase 
in the stocks of standard copper in warehouse.... The 
easier prices which have ruled in the tin market this week 
are attributed to the uncertainty regarding the Buffer 
Pool, and for the time being there is a tendency on the 
part of speculators to hold aloof. At the same time, the 
increase in the production in order to obtain supplies 
for the Pool seems to have had an effect upon sentiment, 
coming, as it has, at a time when consumption is at a 
comparatively low ebb. Reports that a large parcel 
of Dutch tin was to be landed in Liverpool warehouses 
had the effect of wiping out the backwardation; and 
later on a contango developed. American buying has 
been upon an almost insignificant scale lately, and this, 
combined with the poor demand from the Continent, has 
been another factor in reducing prices. 


The Lead Market. 


Steady conditions have ruled in the lead market, 
but, at the same time, it is difficult to find any improve- 
ment in the situation. The statistical position is not good, 
since there is believed to be a considerable excess produc- 
tion, and the stocks are heavy. On the other hand, in this 
country the consumption of the metal is increasing in 
several directions. The demand for lead pipes and sheets 
reached an almost record figure in May at 13,000 tons, 
which was divided between the associated works, whilst 
the unassociated works probably took orders totalling 
another thousand tons. It is probable that the arrivals 
of Empire lead this month will not be more than sufficient 
to meet current requirements, and any additional demand 
which makes its appearance will have to be met by 
taking metal out of warehouse. 
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Current Prices for Metals and Fuels. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 


Makers’ officia: nome trade prices, per ton, delivered buyers’ stations. 
Export orders of 250 tons and over may be subject to special quotations. 


Steelmakers : joists, 22s. 6d.: plates and sections, 15s. 


NON-FERROUS METALS. 


Official Prices, June 20th. 


PIG IRON. | STEEL (continued) 
Home. Export. Home. Export. 
(D/d Teesside Area) Guascow anp District— s. d. £ s. d. 
N.E. Coast— $s. d. Es. d. Angles § 7 
Hematite Mixed Nos. .. 3 8 0... .. : Tees. . 
No. 1 ce Ae Sot tes BB lier a6 K Joists 
Cleveland— (Did Teesside Area) Channels. . 
No. 1 Ye ee Rounds, 3in. and up 


No. 3 G.M. BL ge * under 3in. 
3 


CorpPER— 
a ree ee 3to £32 
Three.months i... ..6ss: > 0s SR 6to £32 
Electrolytio .. abn ee BRS Oto £35 
Best Selected iene, d/d Bir- 
mingham 66 6. ee es £36 0 0 
Sheets, Hot Rolled cae £62 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10d. 10d. 
Brazed (basis) .. .. 10d. 10d. 
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1.1 @ 

na 


No. 4 Forge : Flats, 3in. and under 
Basic (Less 5/- ebay ; 


MripLanps— } on fyin. . 
Staffs— (Delivered to Black Country Station) ” tin. .. 
North Staffs. Foundry... 311 0.. .. > CHEK 
” *» ee SO BS. j * tin. .. 
Basic (Less 5/— rebate) 310 0.. Boiler Plates .. 
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Plates, jin. iia 
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Brass— 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 
Home. Export. 
Tubes, Sold Drawn, 2/1 alloy 9d. 9d. 
a ee Ae . lld. 
Tr— 
Catia: “ce he 26 2 6to £226 56 
Three months... .. .. .. £23 6 to £226 10 
Leap. Sig hes te i. ce 9to £11 5 
Svein - na en Oto £14 18 
Aluminium hint (British) . “a £100 
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Northampton— | Sourh Wages AREA-- 
— Re Wi Taatinse a Baki 2a - Angles 
Forge a date | MO? inl. Tees... 


Derbyshire— Joists 


No. 3 Foundry Channels. . *' 
Forge Rounds, 3in. and up 


under 3in. 


a1 © -~Ith 


nm 2g a 2 
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Flats, 3in. and under 


—_—— 4 
wrewtne aaa 2 


_— 
~3 23 0 
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ScoTLanpD— 
Hematite, f.o.t.furnaces 3 
No. 1 Foundry, ditto 3 Plates, 2in. (basis) 
No. 3 Foundry, ditto 3 Fat a eke : fyin. .. 
Basio, d/d (Less 5/- rebate) 3 cor Le . | : jin. .. 
| “if 
N.W. Coast— | ” . aie Po? : 
(3 6 d/d Glasgow | 4 et ee he 
Hematite Mixed Nos. .. | 4 6 ,, Sheffield 
\4 6 ,, Birmingham 


MANUFACTURED IRON. 
Lancs.— Home. 
£ 8s. d.  . 
Ghani 2. SSO © -.. 
Best Bars oo, Ser ee ie 


~~ 


FUELS. 
SCOTLAND. 


~ 


“bh ~s pb + 


LANARKSHIRE— Export. 
(f.0.b. Grangemouth—NavigationUnscreened 13/3 to 13/6 

Glasgow— Ell wa eae ater ee 13/6 

en S35 ee ss 15 /— 


Derma 


Rest or IRELAND. ” 
S18. a, ” ” 

Angles... ce Roe < B we Be 8 15 AYRSHIRE— 

ee ee ee ode ers 9 18 (f.0.b. Ports)}—Steam 

° FiresHIRE— 

“ : (f.0.b. Methil or Burnt- 

x : island)—Steam. . 

‘ Unscreened Navigation 


IRELAND— BELFAST. 


11/3 to 11/6 


Export. Joists 

Channels. . 

Rounds, 3in. and up 
Pe under 3in. 


13/- to 13/6 
12/- to 12/9 


LoTH1ans— 
(f.0.b. Leith}—Hartley Prime... .. .. . 12/— to 12/6 
Secondary Steam .. eae de 11/6 to 11/9 


8S. Yorxs.— Plates, jin. (basis) 
Games... <.: oo 8B Ovi &. - So frin. .. 
Best Bars be ea Oe : a Ld * RRS argh Oh nee 
| OT ES Ry: OV * 


MrvLanps— 
Bes <2 uaxal ae 


Crown Bars . 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 


ENGLAND. 


YORKSHIRE, MANCHESTER— 
iat E . B.S.Y. Hard Steams See PT Se . 17/6 to 20/6 
26) a Purnace Coke oi Ris Se ne (cs, = eee 


OTHER STEEL MATERIALS. 


ScorLamp— Sheets. 
Grows Bass Eauaipeen ees 10-G. to 13-G., for. .. 9 0 0.. 
Bett.. -- -- «- ss ae pata 14-G. to 20-G., d/d so ee a 8 es 

N.E, Coast— 21-G. to 24-G.,d/d .. 1010 0 5 
Common Bars .. .. § capi 5 25-G. to 27-G.,d/d ..11 2 6 917 
Best Bars e- se The above home trade prices are eek 4. ton een and over ; 
Double Best “ite -.- 10 12 2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


0 | NonTHUMBERLAND, NEwcasTLE— 

0 Blyth Best pee Hardee 13/6 to 13/9 
0 ob NEB i Se cons Serer cies 13/- 

6 a Best Small... .. .. s Sy TE 10/6 
Unscreened eee — to 13/6 
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ieee. dG Kat Gike Vad igen ed 14/8 





30s. per ton extra. 


STEEL. 


LONDON AND THE SouTH— Home. 
£s. d. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s. 
4-tonlotsandup.. . 13 0 


- 


2-ton to 4-ton lots re | ee 


d. 
0 
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Foundry Coke 19/— to 22/6 


SHEFFIELD— Inland, 
Best Hand-picked Branch .. 25/- to 26/- 


10 
10 
17 
15 
10 
14 


—) 


Angles 
Tees. . 
Joists 
Channels. . ; 
Rounds, 3in. one up 

se under 3in. 
Flats, 3in. and under .. 
Plates, fin. ee 

» gin 

és al 


“a ) ee 


» gm 


South Yorkshire Best .. .. 20)/- to 22/- 
South Yorkshire Seconds .. 16/6 to 18/6 
Rough Slacks.. .. .. .. 6/-to 6/6 
Nutty Slacks 7/-to 8/6 


Under 2 tons. lo 0 0 
Export: £16 1s. 6d., e. if. duty paid India. 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets Free. 


” 
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Tin-plates. 
20 by 14 basis f.o.b. Bristol Channel ports, 17/3 to 17/6. 
Tin-plate Bars, d/d South Wales Works, £5 0s. 0d. 


Billets. £ s. 
Basic, Soft (25-41% C.) 6 


ae aie 0 
Medium (0-42% to 0-60% C.).. 6 17 
7 4 
7 
7 


CarpirF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large... .. .. .. «- 19/6 
Seconds . : - «+ 19/—to 19/4) 
Best Dry — 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 22/— to 26/- 
Foundry Coke 22/- to 37/6 
Furnace Coke P > (ae se os Ee Oe oe 
Pee ss ne ae, Ha, “ta far ee 21/- 


aococooso & 


Hard (00-61% to0-85%C.)  .. 7 
» (9°86%to00-99%C.) .. 8 

” » (1%C. and up) a Bit hae 1 
Soft (up to 25% C.), 500 tons and up.. 5 10 
100 tons oe) ee ONES 
Rails, Heavy, 500-ton lots, f.o.t... .. 8 10 
Lights foie ss ae ee ae eee 


FERRO ALLOYS. pro 
at st Large . 
Penn NUE Tee n synem. Machine-made Cette. . 42/6 to 51/- 
Ferro Tungsten eee Nuts 40/- to 50/- 
Per ton. Per Unit. - Path 4 Kad ee POL eee : 
5 TI oo. | 0 s.. 258, maddy gins. 1 3.0 gsi ee 
Ferro Chrome, 4p.c.to 6p.c.carbon £23 0 0 7/- a. 18/- to 21/- 
6 p.c. to 8 p.c. -- £21 12 6 7/- “at alg 10/- to 10/6 
8p.c.tol0pc. .. £2112 6 y= Rabbiy Osim. . / / 
Specially Refined .. Steam Coals : 
Max. 2p.c.carbon £36 0 11/- Large 18/— to 20/6 
1 p.c. carbon £38 15 3/- Nuts se 6 os ee oe ee oe 18/6 to 22/6 
0-70 p.c. carbon £42 0 0 RAS a neers Wie ap pds), (sean tee wap Oe 
, carbonfree .. 10d. per lb. P aa, 
Metallic Chromium... 2/5 per lb. 
Ferro Manganese (per ton) £10 15 Ohome FUEL OIL. 
Inland consumption ; contracts in bulk. 


Silicon, 45 p.c. to 50 p.c. £13 0 Oseale 5/- p.u. 
15 Sere 2d SC ay par 
Exclusive of Government tax of ld. per gallon. 
Ex Ocean Installation. Per Gallon. 


scale 6/- p.u. 
Furnace Oil (0-950 asst oe eet ee 34d. 
Diesel Oil . os aie 4d. 


Manchester prices 4: per gallon extra. 
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Boiler Plates, jin. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Shipping Subsidies. 

Tue Bill to authorise an annual subsidy of 150 
million franes for shipping was introduced into the 
Chamber of Deputies as an emergency measure and 
adopted with scarcely a dissentient. It provides that 
subsidies shall be paid until the end of 1936, their con- 
tinuance beyond that period depending upon changes that 
may have taken place in the situation. At present the 
State pays subsidies on 675,000 tons of shipping engaged in 
national services, and the general subventions provided for 
by the Bill apply to nearly 2,500,000 tons, one-third of 
which is laid up. The system adopted of allocating the 
money is complicated and is not free from criticism, 
although it is admitted that any system is better than 
nothing if it succeeds in helping shipowners out of the 
difficulties that have been brought upon them by loss of 
traffic through import restrictions and foreign currency 
devaluations. There are two allocations, one of 10 per 
cent. of the wages paid on board, which will be doubled and 
tripled for ships below 1000 and 500 tons; and another 
on tonnage graduating downwards with an increase of 
tonnage and augmenting in proportion to the speed. 
Under certain conditions, the subsidy may be increased to 
50 per cent. if it be found necessary to do so in order to 
put ships in service. These payments are dependent on a 
minimum average mileage. The money for the subsidy 
will be raised by a surtax of 3 per cent. on all imports. 
This arrangement is criticised because it adds to the 
restrictions on foreign trade and must therefore react 
unfavourably on shipping itself, so that the scheme appears 
to be turning round a particularly ‘* vicious circle.” 


Redundant Textile Machinery. 

The spinning and weaving mills in the north were 
reconstructed after the war on so large a scale that pro- 
duction was in excess of consumption, and now that the 
slump and the currency upheaval have wiped out the 
export trade factories have been closing down one after 
another. There is no incentive, as in some other industries, 
to carry on at all costs until the situation becomes normal 
again, for the changed industrial conditions and the 
import restrictions into foreign markets are regarded as 
affecting the future of trade in a manner that will never 
enable the textile industry to recover its former con- 
nections. Besides, even if there were some hope of foreign 
markets being reopened, owners of factories find themselves 
in financial difficulties which have compelled some of the 
oldest and largest of them to close down. Efforts were 
made to avoid this disaster by reaching a common agree- 
ment for a restriction of production by destroying redun- 
dant machinery and plant, but no unanimity was possible, 
so that the same result is being achieved by the permanent 
closing down of some big factories which could no longer 
continue working. The men formerly employed at one 


British Patent Specifications. 


When an i is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the dute of the acceptance of the 
complete Speci fication. 





INTERNAL COMBUSTION ENGINES. 


410,247. December 22nd, 1932.—ExHAusr SILENCERS FOR 
INTERNAL COMBUSTION ENGINES, Amy Millicent Singer, of 
51, Gloucester-terrace, W.2. 

The exhaust silencer described in this specification is especially 
designed for attachment to the exhaust pipes of motor cars, 
motor cycles, &c. A indicates the hollow cast device with the 
mouth B well open so as to afford a splayed outlet for the free 
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of the old-established Boutemy textile factories in the | 


Nord, which has been closed down and will not be re- 
opened, have lodged a protest with the Mayor of the 
locality in which they declare that they will resist any 


attempt to destroy the plant and machinery. There is no | 
reason to suppose that the textile industry will lie inde- | 


finitely under a cloud. So long as French manufacturers 
supplied special qualities of textiles, particularly to Great 
Britain, the industry was prosperous, but they failed to 
hold their own when attempting to compete in the world 
market with all kinds of woven products. There is hope 
for the industry if the destruction of redundant machinery 
leads to a return to specialisation. 


Master Artisans. 


The annual congress of master craftsmen at | 


Chaumont was of ingerest as showing what is being done 
by the Confédération Générale de ]’Artisanat Frangais to 
carry out its plans for grouping small makers throughout 


the country into a powerful body for the protection of | 


handicrafts and the final union of all the artisan associa- 
tions in Europe. There are more than a million master 
craftsmen in France, and the Confederation depends upon 
a strength of membership and the social importance of 
its objects to exercise a political influence in solving the 
unemployment problem by a division of work as opposed 
to methods of mass production. During the past year 
master artisans obtained a charter which fixes the maxi- 
mum number of hands that can be employed at ten in some 
industries, and at less in others, and all makers within 
these categories are relieved of taxes that fall upon the 
manufacturing industries generally. The congress decided 
to do what is necessary next year to bring within the Con- 
federation every artisan throughout the country and 
prepare the way for representation at labour conferences 
at Geneva. 


Road and Rail Agreements. 


While committees are engaged upon an inquiry 
into local transport requirements with a view to seeing 
how far they can be fitted into a general reorganisation of 
road and rail traffic, an agreement has been reached 
between the State Railways and owners of public service 
vehicles in the Department of the Seine Inférieure to 
provide for a distribution of the traffic between them. 
The Government plan is so far favourable to the railways 
that road hauliers are anxious to anticipate its application 
by endeavouring to come to an agreement with the railway 
companies. The State Railway agreement is the first of its 
kind. In principle, road hauliers in the Department of the 
Seine Inférieure preserve their independence so far as con- 
cerns short and medium-distance services, provided they 
work to time tables and fixed rates arranged by them- 
selves and with no more lorries and passenger cars than 
are needed to deal with the traffic. There are provisions 
for running these services in conjunction with the railways. 
The collection and delivery of light goods and parcels are 
also regulated. For long distances the existing road 
services will be continued to allow of the amortisation of 
the lorries now running, after which time the traffic will 
devolve on the railway. All difficulties arising out of this 
arrangement will be dealt with by a ‘‘ council of discipline 
and arbitration’ representing all the parties interested, 
and its object will be to preserve harmony between road 
hauliers and the railway companies. 











escape of the spent or exhaust gases from the engine cylinder. 
The end of the device opposite that of the mouth is formed with 
a saw cut C, and depending lugs D for the passage of the bolt 
when attaching the device to the outer extremity of an exhaust 
pipe. ‘The decelerating and cooling appliance consists of a 
ribbon spiral E having tab-like ends F which are adapted to 
serve in securing the appliance in position by means of screws 
and nuts.—May 17th, 1934. 


DYNAMOS AND MOTORS. 


410,090. November 2nd, 1932.—E.ectric Motor STARTING 


Systems, The British Thomson-Hovston Company, Litd., | 
. 


of Crown House, Aldwych, London, W.C.2. 

The object of this invention is the provision of a simple, 
reliable and improved system for controlling the starting and 
accelerating of A.C. motors. More specifically, the invention 
relates to systems employed to start electric motors which are 
supplied from networks carrying lighting loads in addition to 
motor loads, and a further object is the provision of a suitable, 
saturable reactor type starter for limiting the increase in the 





starting current drawn from the network to predetermined 
maximum amounts in definite intervals of time. In accordance 
with the invention a variable magnetisation reactance device A 
is employed to control the voltage supplied to the motor during 
the starting period, and the reactance of this device is, in turn, 
controlled by means of a magnetising winding supplied with 
direct current from a suitable rectifying device B, energised by 
the voltage from which the motor is supplied. The scheme is 
described in considerable detail, but the main features are those 
stated.— May 2nd, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


410,447. February 23rd, 1934.—ManvracturE OF HypRAvLic 
Coup.ines, Dr. Gustav Bauer, of Mittelweg 82, Hamburg, 
Germany. 

The invention relates to the manufacture of hydraulic 
couplings of the kind in which the half couplings are provided 
with bowl-shaped recesses separated by radial ribs, and it makes 
possible their manufacture at low cost for all sizes used in prac- 
tice, in particular those of small diameter, as well as providing a 
method which ensures sufficient strength in the coupling to resist 
large centrifugal forces. Anexample of a machine tool adapted 
to operate according to the new method is diagrammatically 
illustrated in Fig. 1. Fig. 2 shows on a larger scale a section 
through one of the bowl-shaped recesses being machined. The 
work piece A consists of a solid circular piece, which may be 
forged partly to shape, and is secured centrally on a rotary 
table B. The latter is carried by a support C movable both in 
the direction of the axis of rotation of the table and perpendicular 
thereto. The milling tool D rotates with respect to the side of 
the work piece to be machined, and for this purpose is secured, 
for example, in a horizontal spindle E of a boring machine 
adapted for the present purpose. During its rotation the tool 
D intermittently cuts the bowl-shaped recess F in the solid 
work piece. Since the profile required differs somewhat from 
the circular arc described by the tool, in particular at the upper 
and lower ends, as indicated by the chain line, the tool must be 
given a corresponding additional motion. This is effected by 
a suitably shaped cam G which rotates with the tool spindle E, 
and bears against a roller H rotating upon a stationary centre. 
The stock of the spindle E can move substantially vertically. 
Accordingly, the spindle E and with it the tool D during rotation 
receives an additional motion which displaces the tool in corre- 
spondence with the above-described departures of the profile 





of the recess to be milled from a circular arc. With the aid of 
the adjustable work piece support BC, the work piece can be 
moved intermittently for the milling of the individual recesses, 
and for the milling in turn of all recesses. The material remain - 


ing between the recesses forms the radial ribs J. By suitable 

















lateral movement of the support and work piece, the recesses 
can be made so narrow towards the centre that the radial ribs 
J on the contrary become wider in this direction, as can be seen 
in Fig. 1. The inner profile is formed by welded in plates K. 
May lith, 1934. 


SHIPS AND BOATS. 


410,297. March 7th, 1933.—Power Instatuations, William 
Gregson, M.Se., M. Inst. C.E., M.I. Mech. E., of 32, Farring- 
don-street, London, E.C.4. 

The illustration shows the invention applied to the propulsion 
of a sea-going ship. Fuel, for example, coal, is fed from bunkers 
| A to twin gas producers B with their blowers C. The producer 
gas generated is passed through cooling and washing or clean- 
ing devices D E, sea water or river water being used as the cool- 
ing and washing medium. The clean gas is supplied as fuel to 
one or more rearwardly disposed gas engines F, trom which thx 
ship’s propeller is driven. The waste gases from the engine are 
passed to atmosphere by way of a waste-heat boiler G. Steam 
generated in the boiler G is introduced into evaporating appa- 
ratus H, which generates low-pressure steam direct from sea 
water. A by-pass silencer having means to control it may also 
be provided for the waste gases in case it should be necessary 
at any time to regulate the total amount of steam generated. 
Preferably, steam from the evaporating means H alone is used 
'for steaming the producers B. Alternatively, waste-heat 









































| boiler steam used direct for this purpose may be made up by 
steam from the evaporating means H. As in the case of the 
cooling and cleaning devices D E, duplication of the evaporating 
means permits of the maintenance of a continuous service. 
Surplus waste-heat boiler steam not required for the evapo- 
rating means H may be used to drive auxiliary plant, such as 
one or more electric generator sets J, pumps K (for example, 
for the cooling water),.compressors L (for replenishing the 
reservoir M), deck machinery, and so forth. In the preferred 
arrangement, that is, with steam from the evaporating means H 
alone, being used in the producers B, the waste-heat boiler steam 
is all condensed, in a condenser N and returned as condensate 
to the waste-heat boiler G, thus giving practically a closed circuit. 
Provision may be made for auxiliary firing of the waste-heat 
boiler G, particularly for starting purposes. Alternatively, or 
in addition, an auxiliary boiler O, fired with an appropriate fuel, 
may be provided for starting, donkey, and other purposes. If 
desired, some of the gas may be used directly in smaller engines 
for driving auxiliaries, for example, in the gas-driven electric 
generator set P.— May 17th, 1934. 


LIGHTING AND HEATING. 


410,341. July 6th, 1933.—PaRraLLEeEL OPERATION OF DISCHARGE 
Lamps, Wilhelm Tellmann, of Lindenstrasse 2, Ilmenau 
in Thuringia, Germany. 

The accompanying diagram shows an arrangement embodying 
the invention in connection with a pair of discharge lamps. 
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A three-limbed transformer carries on its middle limb A a 
primary coil B fed with alternating current. The two outer 
limbs, serving as magnetic returns, each carry a secondary 
coil, C, D, each connected in series with a discharge lamp E 
orF. If one of these lamps—for example, the lamp F—responds, 
the current-carrying coil D will throw over part of the flux 
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to the other outer limb carrying the coil C, which then builds 
up a higher vol than before, and causes the other lamp E to 
respond. After the lamps are in operation, self-extinction of 
one of them is impossible, as the instantaneous diversion of 
flux will cause the striking voltage to be impressed upon it anew. 
—May 17th, 1934. 


WELDING. 


410,262. January 13th, 1933.—SysTEMs or Exectric WELD- 
1nG, International General Electric Company, Incorporated, 
of 120, Broadway, New York, U.S.A. 

According to the invention, the feeding movements in resist- 
ance butt welding are always effected with uniform speed during 
one and the same welding operation. In contradistinction 
to the known method, the speed of the feed during a welding 
operation is thus not made variable corresponding to the con- 
ditions at the joint, but the moved part of the workpiece is 
moved with a constant feeding speed. The speed in this case 
is chosen so that it corresponds somewhat to the speed which 
is necessary at the time of the actual fusion, shortly before the 
commencement of the upsetting. After being connected to the 
welding current, the workpieces are first brought towards one 
another at a constant speed. On coming together the abutting 
ends are still cold, and the electric energy available does not, 
therefore, suffice to bring about a fusing. The pieces *‘ adhere ”’ 
and a pure resistance heating is set up at the points in contact. 
By any means desired, the direction of movement is then 
reversed in well-known manner, whereby the workpieces are 
drawn apart. The operation of bringing the pieces together 
again recommences immediately after the complete separation 
of the two workpieces to be welded. This operation will be 
repeated more or less frequently according to the size of the 
cross section in relation to the electric energy available, until, 
finally, the ends of the workpieces have attained such a tempera- 
ture that with the next forward movement of the one work- 
piece the fusing process sets in. This is carried out for a pre- 
determined time, or to a predetermined extent, whereupon the 
upsetting and subsequent cutting out of the welding current 
by means of an end or stop contact take place in known manner. 
The movements of the movable part of the workpiece in this 
case always take place with the same speed, the extent of this 
speed corresponding somewhat to that necessary during the 
fusing. Numerous experiments have shown that a feeding 
speed which amounts, say, to between 2mm. and 5mm. per 
second, is the most suitable.— May I7th, 1934. 


MISCELLANEOUS. 


409,802. November 21st, 1932.—Etecrric INsvULaATING 
Materiats, The British Thomson-Houston Company, Ltd., 
of Crown House, Aldwych, London, W.C.2. 

This invention relates to electrical insulating material of the 
kind comprising one or more layers of sheet asbestos associated 
with one or more layers of cellulosic material and has for its 
object to provide an improved insulating material of this kind. 
According to one method of manufacturing the insulation 
material of the invention a fleece of asbestos fibre is first pro- 
duced on any well-known type of carding machine. The asbestos 
fibre is caused to adhere to a sheet or sheets of regenerated 
cellulose by treating it with a resin of the polyhydrie alcohcl- 
polybasic acid class known also as alkyd resins. The regenerated 
cellulose is also suitably treated with the resin so that its surfaces 
are tacky. The asbestos is then compressed upon the regenerated 
cellulose by moistening the combined sheet, passing it between 
rolls and drying it in an oven, which is preferably electrically 
heated so that the temperature can be easily and accurately 
controlled. The material is then ready for use as insulation sheet 
material. It may be further treated, if desired, by coating or 
impregnating with varnish compounds, resins, -both natural 
and synthetic, or suitable combination of these materials. If 
the material is desired in tape form the sheets are passed through 
any well-known type of slitting machine in order to cut the 
sheets into tapes of desired width. May 10th, 1934. 


410,104. October 7th, 1932—-MretTHop or Coatine IRON or 
STEEL ARTICLES WITH ALUMINIUM, Karl Dellgren, of 
Lansmansvagen 24, Stockholm, formerly of Skarpnack, 
near Stockholm, Sweden. 

A method is described in this specification of coating articles 
of iron or stgel with aluminium in such a manner that the entire 
surface of the articles will be covered with an aluminium alloy 
at the contacting surfaces. A denotes the furnace and B the 
upper part of a chamber filled with gas. C indicates a crucible 
containing the molten salts, and D a crucible charged with 
aluminium in molten condition. The tube E in the top of the 
furnace is provided with a valve and a covering cap, and 
serves the purpose of introducing into the chamber B a sub- 
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, or NH,Cl, which will volatilise in the 
chamber, due to the high temperature prevailing therein, so 
as to mix with the lighting gas. The iron or steel articles to be 
treated in the furnace are supplied to the crucible C by means of 
an air-tight winged wheel F. After the articles have been treated 
in the crucible D they are discharged from the furnace through 
an inclined channel G and through a winged wheel H, similar to 
the wheel F, the housing of the wheel H being totally or partly 
enclosed in a Geoling jacket K. The revolving paddle boards L 
are provided for the purpose of forwarding the articles through 
the two baths and into the channelG. M Mare heating chambers 
for heating the crucibles C and D by means of suitable burners 
0 0. P P indicate outlet channels for the hot combustion gases. 
—May 7th, 1934. 

410,410. November Ist, 1933.—TrERmMiInaL CONNECTORS AND 
INSULATORS FOR THE LEADING-IN CONDUCTORS FOR THE 
ELEcTRODES OF MetaL Vapour ReEcTIFIERS, Siemens- 
Schuckertwerke Aktiengesellschaft, of Berlin-Siemens- 
stadt, Germany. 

Leading-in conductors for the electrodes of metal vapour 
rectifiers, in particular with respect to controlled mercury 
vapour rectifiers with glass vessels, are described in this specifica- 
tion. The lead-in of a conductor rod A upon which the anode 
is mounted, is provided with a protecting cap B, mounted on 
and cemented to the anode arm C. A tube D of insulating 
material, preferably porcelain, is cemented or fused into the 
cap B, and inside the tube a metal tube E is arranged, through 
which the current conductor F for the grid G of the rectifier 
extends. The grid is carried by a frame H secured by a clamp 
J upon an insulating tube K, preferably formed of quartz, 
and which extends into an annular recess in the anode head L, 
and surrounds the inwardly directed tubular portion of the 


stance such as ZnCl, 





anode arm C, through which the rod A extends. The conductor 
F is connected by a leading-in conductor to the frame H to 
provide the necessary electrical connection to the grid G. The 
cap B, which carries anode potential during working of the 
rectifiers can thus be used in the usual manner for directly 
supporting the current connection clips for the anode, while the 
current connectors for the control grid and any connections 
for starting devices, &c., are clamped as shown at M to the 
terminal at the outer end of the tube E. The space between 
the cap B and the glass arm C is filled with glass wool N, so that 
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leakage current between the current conductor F for the control 

grid and the cap B cannot occur. The terminal connection for 

the control electrode G is thus carried directly by the cap B. 

It is of particular advantage to construct the insulator D in the 

manner of known insulators for high potential purposes, that is, 

with ribs, collars, and domes, so that even with rectifiers of 
very large output the formation of surface leakage paths is 
entirely avoided. The improved arrangement is characterised 
by particular simple construction, and permits the terminal 
current connections for the anode L and the auxiliary electrodes 

to be mounted in a simple manner.—May 17th, 1934. 

410,133. November 9th, 1932.—MANUFACTURE OR PRODUCTION 
or CHAIN CABLEs, Harry William Wolton, of White Cottage, 
Foley-road, Stourbridge, Worcestershire. 

In accordance with this invention, a stud link is produced 
from two forgings or drop stampings AB. One of these link 
pieces A comprises one side C, the greater parts D of the two 
ends, and the whole or substantially the whole of the stud of 
the link to be made ; whereas the other forging B comprises the 
other link side E and short end portions G adapted for welding 
to the ends D of the first-mentioned forging. These two forgings 
are thus of such a form that, when positioned for welding 
in an electric resistance welding machine or the jig of 
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an electric arc welding machine the whole of their lines 
of jointure are disposed in the longer direction of the link, but 
are so substantially offset or laterally removed from the major 
axis thereof that when the forgings are welded together the 
welds are located outwards of the solid or unjointed ends of the 
link and in a plane parallel with the major axis or centre line 
of the product. This location and disposition of the welding 
lines enables links so produced to withstand loading stresses 
better than is the case with known constructions where the 
welding lines are in a plane or planes at right angles to the major 
axis, since the regions of jointure are not dangerously stressed 
by the tensional or torsional loads to which welded link cables 
are subjected when in use.—May 9th, 1934. 








Forthcoming Engagements. 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

INTERNATIONAL CONGRESS FOR STEEL DEVELOPMENT.—At 
Inst. of Civil Engineers, Great George-street, 8.W.1. For pro- 
gramme, see page 564. 

SATURDAY JUNE, 23RD. 

Nort or ENGLAND Inst. oF MINING AND MECHANICAL 
ENGINEERS.—Newcastle-upon-Tyne. Discussions on :—‘‘ Un- 
usual Boring Problems,” Mr. E. Chicken; ‘‘ Aerial Ropeways 
and their Application to Colliery Purposes,’ Mr. H. F. Shields. 
Paper, ‘* Winding Accidents: Their Cause and Prevention,”’ 
Mr. E. H. Oliver. 2.30 p.m. 

Monpay, JUNE 25rH TO Fripay, JUNE 297TH. 

Inst. OF MECHANICAL ENGINEERS.—Summer Meeting at 
Liverpool. For programme see page 584. 

TuEspAy TO SaTuRDAY, JUNE 26TH TO 30TH. 

BrITIsH WATERWORKS AssocrmaTION.—S ting 
Edinburgh. For programme see page 373. 

WEDNESDAY, JUNE 27TH. 

RoyaL METEOROLOGIGAL Soc.—Meeting at Croydon Aero- 
drome. 

WEDNESDAY TO FRIDAY, JUNE 27TH TO 29TH. 

JUNIOR INSTITUTION OF ENGINEERS.—Celebration of fiftieth 
anniversary of foundation. Wednesday: Service at St. Paul’s 
Cathedral, 4 p.m.; conversazione. at Science Museum, 8.W.7, 
8.30 p.m. Thursday: Visit to works of 8S. Smith and Sons, 
Ltd., Cricklewood, 1.15 p.m.; Royal Soc. of Arts, John-street, 
Adelphi, W.C.2; Gustave Canet Memorial Lecture, ‘‘ The 
Engineer and Modern Civilisation,’ Sir Frank E. Smith, 7.30 

‘m. Friday: Hotel Metropole, Northumberland-avenue, 
W.C.2, festival dinner and dance, 7 p.m. 


THURSDAY AND FRIDAY, JUNE 28TH AND 29TH. 


Inst. OF PETROLEUM TECHNOLOGISTS.—At Royal Soc. of 
Arts, John-street, Adelphi, W.C.2. Summer meeting. Thursday, 
discussion, “‘ Oil and Coal from the Viewpoint of the Petroleum 
Industry,’ Mr. C. Dalley. 10.30 a.m. Discussion, ‘‘On the 
Advantages Secured by Expressing Quantities of Liquid 
Petroleum Products in Terms of Volume of Capacity rather than 
by Weight,” Mr. J. McConnell Sanders. 2.30 p.m. Discussion 
“The Format of the Journal of the Institution of Petroleum 


at 








Technologists,” Mr. George Sell. 4 p.m. Friday, 10.30 a.m., 
Reports on the Progress of Na) hthology—Refining and Chemical 
Section. Discussions on ‘“‘The Cracking Art in 1933,” Dr. 
Gustav Egloff and Badona L. Levinson; ‘‘Chemical and 
Physical Refining,’ Messrs. C. G. Verver and R. N. J. Saal ; 
“Natural Gas and Natural Gasoline,’ Thelma Hoffmann ; 
“Crude Oil,” Mr. W. H. Thomas; ‘ Motor Spirits and Light 
Distillates,”” Mr. E. B. Evans; ‘‘ Gasoline Engines and Knock 
Testing,” Mr. C. H. Barton; ‘“‘Kerosine and White Spirit,” 
Mr. J. 8. Jackson; ‘‘ Lubricants and Lubrication,” Dr. A. R. 
Bowen ; ‘‘ Gas Oil, Diesel Oil, and Fuel Oil,’’ Mr. C. G. Verver ; 
‘**Oil Engine Developments and the Testing of Diesel Fuels,”’ 
Mr. R. Stansfield; ‘‘ Asphalts and Road Materials,’’ Messrs, 
J. Greutert and R. J. Forbes; ‘‘ Special Products,” Dr. 8S. F. 
Birch ; ‘‘ Analysis and Testing,” Mr. C. Chilvers ; “‘ Chemistry 
of Petroleum,”’ Mr. G. R. Nixon; ‘‘ Motor Benzole,”’ Mr. W. H. 
Hoffert ; ‘‘ Low-temperature Carbonisation,” Dr. F. 8. Sinnatt. 
2.30 p.m., Reports on the Progress of Naphthology—Field 
Technology, Geology, and General Sections. Discussions on 
Field Technology: * Drilling,’ Mr. B. J. Ellis; ‘‘ Progress in 
Scientific Development, Control, and Production from Oilfield 
Reservoirs,’ Mr. C. A. P. Southwell and Dr. Cyril John May ; 
‘* Production Technique,” Messrs. E. A. Satchell and Stanley H. 
Chapman ; ‘‘ Transportation and Storage,” Mr. A. C. Hartley. 
Regional Reports: ‘‘ Rumania,” Mr. Gwyn Elias ; ‘“‘ Trinidad,’’ 
Mr. G. H. Scott; ‘‘ Persia,’”” Mr. P. de H. Hall; ‘“‘ Burma and 
India,” Mr. W. E. V. Abraham. Geology: ‘‘ Geology of the 
Oilfields,”” Mr. 8S. E. Coomber ; ‘‘ Geology of Petroleum,” Prof. 
V. C. Illing; “‘ Geophysics,’ Dr. H. Shaw. General: ‘ Petro- 
leum Literature,” Winifred 8. E. Clarke; ‘‘ Statistics,’ Mr. 
George Sell. Park Lane Hotel, Piccadilly, W.1. Annual Dinner. 
7 for 7.30 p.m. 
TUESDAY, JULY 3RpD. 

Inst. or EteorricaL ENGINEERS: N. MIDLAND STUDENTS’ 
SrecTion.—-Visit to Brook Motors, Ltd., Huddersfield. 7 p.m. 
WEDNESDAY, JULY 4TH. 

Inst. or ELECTRICAL ENGINEERS : SouUTH MIDLAND CENTRE. 
—Summer visit to works of Callenders’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 
street Station, Birmingham, 8.20 a.m. 

THuRsDAY, JULY 5TH. 

Inst. oF Civit ENGINEERS: BIRMINGHAM AND DiIstTRICT 
AssocraTion.—Visit to the Elan Valley Works near Rhayader 
of the City of Birmingham Water Department. Leave White 
Horse Hotel, Congreve-street, Birmingham, 8.30 a.m. 


Tvuespay TO Fripay, Jury 10rxH To 13TH. 


Inst. oF Navat ArouiTects.—Preliminary programme for 
summer meeting, see page 440. 


Tuurspay, Juty 12TH, ro Saturpay, Juty l4rH. 


Inst. OF Mrntinc ENGINEERS.—The Annual General Meeting 
at Buxton. Thursday evening at 9 p.m., the Mayor of Buxton 
will hold a reception at the Palace Hotel. On Friday a general 
meeting will be held at 11 a.m., at the Conference Room at the 
Safety in Mines Research Station, Harpur-hill, Buxton. The 
Mayor of Buxton will welcome the Institution on behalf of the 
borough. The following papers will be submitted for discus- 
sion :—‘‘An Experimental Gob-fire Explosion,’ by Messrs. 
T. N. Mason and F. V. Tideswell; ‘‘ The Preparation of Ash- 
free Coal,’’ by Mr. E. 8. Grumell; ‘“‘ Safety Lamps for Use by 
Underground Officials,” resumed discussion on the memorandum 
prepared by Captain C. B. Platt by request of the Institution for 
discussion at the annual general meeting in February, 1934. 
Buffet luncheon, by kind invitation of the Safety in Mines 
Research Board, 12.30 to 2 p.m. Exhibition of the most modern 
miners’ flame and electric hand lamps, 1.30 p.m. to 4 p.m. 
The Research Station and Exhibitions will be open for inspection 
and explanations of the work will be given, 2 to 4p.m. The 
Institution dinner will be held at the Palace Hotel, Buxton 
(ladies are invited), at 7.30 p.m. On Saturday excursions have 
been arranged. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

Sir WILLIAM ARROL AND Co., Ltd., have been awarded the 
following contracts :—One 10-ton overhead electric travelling 
crane for Briggs Bodies, Ltd., Dagenham ; and dismantling and 
re-erecting three tower cranes for John Brown and Co., Ltd., 
Clydebank. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


GEorRGE W. Martin, M.I. Mech. E., M.I.H.V.E., M. Cons. E., 
consulting engineer, has removed from 33, Arran-road, Catford, 
to Town Hall Chambers, Catford, London, S.E.6. 








Steam PuriFrierR.—In connection with the description of the 
Hopkinson Moynan steam purifier on page 612 of our last 
issue, we have been asked to say that the purifier is made by 
Hopkinsons, Ltd., of Huddersfield. 

Mr. JoHN BripGe.—We have to announce with regret the 
death of Mr. John Bridge, chairman of directors of David Bridge 
and Co., Ltd., engineers and rubber machinists, Castleton, Man- 
chester, on Sunday, June 10th, at the age of fifty-nine. 

GotF CompEeTITION.—The Institute of Marine Engineers’ 
fourth annual golf competition was held on Monday, June 11th, 
at Sundridge Park Golf Club. The competition for the Institute 
Cup, presented in 1931 by Mr. John Weir, was won by Mr. 
R. J. E. Julyan, with a net score of 70. 

GLAss-LINED TANKs.—The solution of the problem of apply- 
ing glass to steel, and the demand for hygienic equipment in the 
handling of foodstuffs in bulk, has given an impetus to the pro- 
duction of large-capacity glass-lined tanks for storage and road 
transport in the milk, ice-cream, and chemical industries. 
Hitherto these tanks have been imported from America and 
Germany, but since the imposition of tariffs a factory has been 
set up at Leven, Fife, by Enamelled Metal Products Corporation 
(1933), Ltd. The first tank made at the works has just been 
delivered to Cadbury Brothers, Ltd., for the storage of milk at 
Frampton-on-Severn, the company’s milk condensing factory. 
It holds 3000 gallons and is the largest glass-lined milk storage 
tank made in this country. 

A New Fiex.—With a view to meeting the problem of pro- 
viding a reliable method of connecting portable domestic 
electric appliances to the supply, the General Electric Company, 
Ltd., is manufacturing at the Southampton factory (Pirelli- 
General Cable Works) a flexible cord to which has been given 
the name ‘“ Domestafiex.”’ It consists of tinned copper wire 
conductors, each insulated with two layers of vulcanised india- 
rubber in 600 megohm VICMA (registered) grade. The two 
insulated cores, one red and one black, are then laid up with 
whipcord inserts, filled with vuleanised rubber, and braided with 
eae cotton, the external braid adhering tightly to the rubber 

lling. The whipcord inserts provide a separate means of attach- 
ment of the flexible to the plug (or other connecting device), so 
preventing any strain on the conductors themselves. 
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A Seven-Day Journal 


Foreign Battleships. 


Tue decision of Italy to build two battleships 
of 35,000 tons has probably caused more uneasiness 
in France than elsewhere, because it is regarded as a 
move to achieve naval parity which the French have 
always refused to entertain. As Italian interests 
do not extend much beyond the Mediterranean, the 
French contend that their naval force must neces- 
sarily be superior in order to protect a vast colonial 
empire. In the Mediterranean the new battleships 
will give a superiority to the Italian Navy, for nothing 
that the French have yet done in naval construction 
will be able to hold its own against ships that provide 
the maximum of gun power, speed, and armour. The 
Italians are said to have already prepared their 
plans for ships which are to be constructed at Genoa 
and Trieste. They are to be put into service in 1938. 
The French can hardly change their plans, for 
they have definitely decided to build a second 
‘* Dunkerque,” which leaves them with no margin 
for a battleship that will reply to the Italian pro- 
gramme, although they claim to have the right to 
construct @ battleship to replace the ‘‘ France,” 
which was holed on @ rock and sank off Brest. There 
is a general belief in France that the Italians intend 
to start the construction of the two battleships 
without waiting for the Naval Conference, because 
they want to be present at the Conference with claims 
based upon # tonnage actually in hand, and will, 
consequently, be in a stronger position to insist 
upon naval parity with France. The French have 
long felt aggrieved at the subordinate position in 
which they were placed at Washington with regard 
to capital ships. They accepted the tonnage allotted 
to them at a time when there was no question of 
building battleships, but during the past two years 
there has been an increasing tendency to regard a 
combination of maximum armament, protection, and 
speed as a necessity, and, because of the fear that they 
would again find their hands tied, the French view 
the forthcoming Conference with disfavour. The 
Italian move has raised difficulties which they now 
see can only be settled at that Conference. 


“Cock o’ the North.” 


A TEST was carried out on June 19th with engine 
No. 2001, ‘* Cock o’ the North,” with a load of 649 
tons made up of nineteen bogie carriages, including 
a dynamometer car, between King’s Cross and 
Grantham, and on to Barkston, where the engine 
and dynamometer car were turned. On the down 
journey Potters Bar was passed in 17 min. 40 sec. 
at a speed of 50 m.p.h. On, the heavily graded line 
up to Stoke Tunnel, the engine put up a fine per- 
formance, and passed the summit at 57 m.p.h. 
During a portion of this run a draw-bar horse-power 
of 2090 was registered. In spite of a relaying slack 
at Yaxley and a stop of 2 min. 25 sec. at Peter- 
borough, the distance of 109 miles 54 chains between 
King’s Cross and Barkston was covered in 
122 min. 26 sec. ‘Fhe return journey, including a 
stop at Peterborough, was made in 122 min. 5 see. 
The maximum speed attained on the down journey 
was 70 m.p.h.—-at Hatfield—and again at Tempsford, 
47 miles 41 chains from King’s Cross; on the up 
journey Corby was passed at 61-5 m.p.h., Hunting- 
don North and Offord at 70 m.p.h., Hadley Wood 
at 72 m.p.h., New Barnet at 76 m.p.h. The speed 
then was allowed to fall quietly, but Finsbury Park 
was passed at 60 m.p.h. Between Essendine and 
Stoke Box, the distance is practically 11 miles, 
all uphill, except for mile 96-97, which is level. 
The gradient starts at 1 in 264, and reaches | in 178 
at Stoke Box. Starting from Essendine at 60 m.p.h. 
with a draw-bar pull of 4-1 tons, the draw-bar pull 
increased up to 6-1 tons—2090 D.B.H.P.—on the 
level stretch, with a speed of 57-5 m.p.h., and at 
Stoke Box the speed was 56-5, the draw-bar pull 5-7 
tons, and the D.B.H.P. 1920. A very fine perform- 
ance for an engine which has only been in service a 
few weeks. 


Forth Road Bridge. 


In a Journal note of April 6th last we outlined the 
proposal of the Edinburgh Merchant Company that 
the Government should undertake the construction of 
a road bridge over the river Forth at Queensferry. 
On June 13th a number of Scottish Members of Parlia- 
ment waited upon the Minister of Transport in con- 
nection with the proposed scheme, but in his reply 
to the deputation, which was made known at the end 
of last week, the Minister, Mr. Oliver Stanley, holds 
out but little hope of the immediate fulfilment of the 
project. He points out that the two new factors 
introduced by the Kincardine-on-Forth bridge now 
under construction and the improved service of new 
ferry boats at Queensferry are very important, but 
that time will be required before their effect on traffic 
generally can be assessed. In the absence of this 
essential information it would not be common 
prudence, he says, for any Minister of the Crown to 
give support to a road bridge scheme which involves 
an estimated expenditure of about £6,000,000. The 
Minister refutes the contention that the bridge would 





be a national as apart from a local asset, and that it 
would be liberally used by long-distance traffic. 
Commenting on the fact that, according to the present 
proposals, no financial obligation would fall on the 
local authorities, as the Road Fund would be asked 
to meet 87} per cent. of the cost, the remaining 124 per 
cent. being liquidated by tolls, the Minister points out 
that what he has to decide is whether the bridge’s 
utility would warrant so large a draught on the limited 
resources of the Road Fund. He is of the opinion that 
the traffic arguments in favour of a Queensferry road 
bridge scheme are not strong enough when related to 
the very great cost at issue. 


The Late Mr. W. J. Luke. 


Many of our readers will learn with deep regret of the 
death on Monday last in London of Mr. W. J. Luke, 
C.B.E., V.P.I.N.A., who was for many years associated 
with John Brown and Co., Ltd., at Clydebank and in 
London, and played a leading part in Clyde shipbuild- 
ing. Mr. Luke was a native of Hampshire, and served 
his apprenticeship as a shipwright and designer at 
Portsmouth Dockyard. He received his technical 
education at Greenwich Naval College, where he had 
a distinguished career, and was awarded the highest 
honours in naval architecture. Later he was employed 
in naval design and construction at the Admiralty, 
and round about 1897 joined the staff of John Brown 
and Co., Ltd., at Clydebank, as naval architect, 
but a few years later became shipyard manager. 
Subsequently, he was appointed a local director of 
the firm. During his years on the Clyde such noted 
ships as the Cunard liner “‘ Aquitania ” and H.M.S. 
‘** Hood ” were built. Mr. Luke took an active interest 
in the work of scientific institutions and technical 
societies, and was a Vice-President of the Institution 
of Naval Architects, a member of the Institution of 
Civil Engineers, and a member of the Institution of 
Engineers and Shipbuilders in Scotland. He was 
also a valued member of several technical committees 
of the Board of Trade, and his loss will be widely 
deplored by a wide circle of business and personal 
friends. 


The Fuel Research Station. 


ALTHOUGH in the course of a year the Fuel Research 
Station at Greenwich is visited by more than six 
hundred persons, the first general visitation was that 
which took place on Monday afternoon, June 25th, 
when Sir Harold Hartley, the Chairman of the Fuel 
Research Board, and Dr. F. 8. Sinnatt, the Director 
of Fuel Research, received more than three hundred 
guests, representing almost every branch of science 
and industry. In the course of their inspection the 
visitors saw some of the results of the complete survey 
of the coal resources of Great Britain begun in 1922, 
and interest was shown in the recent inquiry of the 
Board into new uses for coals, particularly those pro- 
duced from the crushing of large lumps. The section 
of the Station devoted to experimental work on 
pulverised fuel proved of considerable interest, and 
it was demonstrated that fuels containing as little 
as 15 per cent. of volatile matter could now be burnt 
in powdered form, while it was stated that it is hoped 
shortly to go down to 10 per cent. of volatiles. In the 
gas retort section of the Station typical examples of 
modern practice in the steaming of horizontal retorts 
were seen, along with improved designs of vertical 
retorts. The methods adopted for the testing of fuels 
for domestic grates were also illustrated. The Station’s 
laboratory has recently developed a special plant for 
the hydrogenation of tar, and within the next few 
months it is hoped to put into commission a plant of 
this type designed to produce about 400 gallons of 
motor spirit per day. It is worthy of record that all 
the coke and tar produced at the Station is sold 
either to the Office of Works or the adjacent gasworks 
of the South Metropolitan Gas Company, and that the 
proceeds of these sales more than cover the actual 
cost of the coal used in the research work. 


Waterloo Bridge. 


Tue demolition of Waterloo Bridge began on 
Wednesday morning, June 20th, when at 9.30 a.m. 
Mr. Herbert Morrison, the leader of the London 
County Council ; Mr. G. R. Strauss, Chairman of the 
Highways Committee, and Mr. C. Latham, Chairman 
of the Finance Committee, assisted in removing a 
stone from the coping on the first bay at the Strand 
end of the bridge. The bridge was closed to traffic from 
6 a.m. on Friday morning, June 22nd. The work 
of demolition has been entrusted to Sir William 
Arrol and Co., Ltd., for £200,000. The work, 
which is to be carried on with the minimum 
interference to traffic on the river, will involve, 
besides the actual removal of the masonry, the 
construction of a significant tonnage of girder work 
in connection with special cranes which will be 
built at the firm’s Dalmarnock Ironworks and the 
Parkhead Crane Works. The demolition will, it is 
expected, occupy about twenty-one months. After the 
balustrade has been removed and the roadway lifted, 
a steel gantry spanning practically the whole of the 
river will be constructed. From this gantry there 
will be suspended slings for carrying the arches 
during their removal, while on the top of the structure 
a crane will be built to transport the material to the 
banks. The final task will be that of removing the 
piers. _This operation will be carried out, we under- 


stand, with the assistance of cofferdams. The whole 
of the work of demolition will be carried out under 
the supervision of the appointed engineers, Messrs. 
Rendel, Palmer and Tritton, of Westminster, with 
whom is associated the Council’s chief engineer, T. 
Peirson Frank, M. Inst. C.E. 


A New Type of Norwegian Ship. 


A NEw type of steamer has been constructed by 
the Frederikstad Mek. Verksted, and the first public 
announcement on the matter was made on June 19th 
by Mr. Meldahl, director of this shipbuilding com- 
pany at the Summer Meeting of the Oslo Shipowners’ 
Association in that city. The novel feature of this 
type of ship, the details of which the director desires 
to be withheld for the present, is the arrangement 
whereby the boilers are placed on deck in the ’midship 
superstructure. A vessel of 2400 tons of this special 
type has now been in service since last November, 
and is claimed to have displayed excellent sea-going 
qualities. Despite the fact that the boilers are 
situated in such a high position, and that a part of the 
bunkers is above the boiler-room, it is stated that the 
stability of the ship has not been unfavourably 
influenced, and the arrangement is claimed to impart 
an easier motion to the vessel in the sea. With the new 
arrangement it is possible for the stokers to perform 
their work in the open, and, it is claimed, under more 
favourabie conditions, while the hoisting of the ashes 
and clinker is avoided, as they can be thrown directly 
into the sea from the stoking floor. By means of a 
special arrangement of the hatches, necessity for 
trimming in the holds immediately below the ’midship 
superstructure is obviated, so that the ship is self- 
trimming. 


The Late Mr. Andrew Hamilton. 


THE sciences of naval architecture and marine 
engineering have alike suffered a great loss in the 
death of Mr. Andrew Hamilton, C.B.E., M.I.N.A., 
which took place at his home in Liverpool last week. 
Mr. Hamilton was the managing director of A. 
Goodwin-Hamilton and Adamson, Ltd., of Liverpool, 
and an outstanding consulting engineer and naval 
architect. He was born in Govan in 1862 and was 
educated at private schools and the Andersonian 
University Technical College. After serving his 
apprenticeship with the London and Glasgow Ship- 
building and Engineering Company, Ltd., he remained 
with that firm for a further nine years and then 
became assistant to Mr. Gilbert S. Goodwin, a Liver- 
pool consulting engineer. In 1895 he was made a 
partner in the firm, in 1907 he became the chief 
partner, and in 1921 the chairman of directors, when 
the company’s name was changed to its present one. 
Mr. Hamilton was an able and gifted leader, and he 
and his firm were responsible for the design and 
supervision under construction of a large number of 
varied types of cargo and passenger vessels for 
both British and foreign owners. During the war 
he was, from 1917 to 1918, assistant to the 
Controller of Standard Ships, and as a member of the 
Technical Advisory Committee to the Ministry of 
Shipping under the late Lord Maclay, he supervised 
the construction of many new vessels. In recognition 
of his services he was awarded the honour of C.B.E. 
Mr. Hamilton was a member of Council of the Institu- 
tion of Naval Architects, a Vice-President of the 
Liverpool Engineering Society, and of the Society 
of Consulting Marine Engineers and Naval Archi- 
tects, and a member of several other institutions and 
technical societies, to which from time to time he 
contributed thoughtful and able papers on ship- 
building and engineering subjects and shipping 
economics. 


The National Physical Laboratory. 


THE annual inspection of the National Physical 
Laboratory at Teddington took place on Tuesday, 
June 26th, when, on behalf of the General Board, 
about 2500 guests were received by Sir Frederick 
Gowland Hopkins, President of the Royal Society 
and Chairman of the Board, and Sir Joseph Petavel, 
the Director of the Laboratory. All the usual depart- 
ments were open for inspection, and in all of them 
some item of interest was to be found. The new 
acoustics laboratory, which was open for the first 
time, attracted many visitors. It offers unrivalled 
facilities for the study of sound, a factor which under 
modern conditions of life is becoming an increasingly 
important problem. In the radio department a new 
instrument, devised at the Laboratory, which has 
been designed to give warning on beard ship of the 
approach of other ships in fog, was demonstrated. 
It is actuated by wireless signals, and carries .an 
indicating disc marked “* Fore and Aft” and “ Port 
and Starboard.” The wireless signals from a neigh- 
bouring ship cause a luminous line to flash out on the 
disc, in the direction of that ship, the length of line 
increasing as the ship approaches. Any change in 
direction is indicated by a change in the direction of 
the line, and if the ships are heading for collision the 
direction of the line remains constant. Another 
instrument developed in the same department 
indicates automatically by the lighting of a red or 
green lamp the instant a ship deviates from a set 
course. It can be applied alike for aeroplane use 





and for marine navigation purposes. 
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Locomotive Crank Axles. 


By F. L. 


A FTER being out of fashion for some time, crank 
414 axles are coming into favour with the appearance 
of large three and four-cylinder locomotives. Many 
engineers, however, still view them with suspicion, 
and stick to two outside cylinders, even with piston 
loads in excess of 45 tons, thereby gaining what is 
really more valuable than a reduction in stresses— 
only two sets of motion and valve gear to look after. 
The loading gauge is the deciding factor in a number 
of countries, @ maximum cylinder diameter of only 
22in. being possible in Britain. 

DESIGN. 

As far as single-throw cranks are concerned, the 
solid type with straight webs of elliptical or rect- 
angular shape is used only for piston loads of under 
50,000 Ib.; otherwise the field is held by the built-up 
pattern, and by those axles in which the webs are 
swept up from the axle-box journal to the crank pin 
in a square or rectangular section, and occasionally in 
a circular section. This swept-up type is more simple 
in construction than is its built-up rival, and is also 
a less costly forging than the plain type with straight 
webs, but built-up cranks, whether single or double- 
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FiG 1—BUILT-UP CRANK AXLE OF L.N.E.R. 


throw, may, at the designer’s discretion, possess the 
undoubted advantage of being balanced in the plane 
of the webs, this feature reducing the stress in the 
axle and keeping down the size of the balance weight 
in the wheels. It is strange that advantage is not 
more often taken of this possibility, especially since 
the type of big-end employed is relatively light, and 
does not require so much “‘ elbow room ”’ for its dis- 
mantling as does the double-bolt strap type. 

The built-up principle has not been applied to such 
an extent in double-throw axles. Two-cylinder loco- 
motives are invariably fitted with the solid type, and 
many of the latest and largest four-cylinder machines, 
e.g., the P-O and Nord “ Pacifics ’’ in France, retain 
this form, even when, as in the case of the P-O loco- 
motive, the pins and webs are balanced in their own 
plane by extending the crank webs. It is probable 
that this practice has been retained through the fear 
of movement in the fits, for the double-throw axle 
is stressed to a higher degree than is its single-throw 
counterpart, the equivalent bending stress rising to 
a maximum of over 12 tons per square inch in large 
engines. But if the movements of the inside valves 
be controlled by gear arranged outside the wheels, 
the Z type of axle may be safely adopted for any 
piston loads now found with inside cylinders. 
European engineers favour this system of construction 
unless they desire inside valve motion, as in the 
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French four-cylinder compounds, but for three and 
four-cylinder locomotives British and British-built 





practice favours the built-up pattern. Piston loads, 
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axles have double throws, the pins of which take 
coupling-rods, set at the usual 90 deg. Owing to the 
high power (2800 H.P.), it was not found possible to 
get two high and two low-pressure cylinders abreast 
below the smoke-box, and the high-pressure pair were 
therefore moved back to the centre of the enginy 
length, and one set of coupling-rods transferrec 
inside to make room for them. The crank 
pins are set at Jl5in. transverse centres, closo 
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FiG. 2—AXLE PORTION FOR L.N. E.R. 


however, rarely exceed 55,000 lb., whereas with the 
normal solid type they rise to 63,000 lb. with double 
throws, and in the Z pattern to over 75,000 lb. North 
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American practice provides a contrast to this rule, 
as with a special type of built-up axle, piston loads 
up to 126,000 lb. are transmitted. 
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Fic. 3—DOUBLE - THROW 


Unique among crank axles are those fitted to the 
recent Paris, Lyons and Mediterranean Railway 
2-10-2 locomotives. The second and third coupled 


Taste 1.—Crank Azle Materials. 
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enough to require only a single web in the centre. 

A good example of built-up construction is shown 
in Figs. 1 and 2, which illustrate the driving ax 
of the L. and N.E.R. three-cylinder “ Pacifics ” and 
“Moguls.” Five pieces go to make up the axle, the 
pin and webs being fabricated separately, and the 
axle portions forged and machined in one billet, as 
shown in Fig. 2. An allowance of }in. on the dia- 
meter is left on the wheel seats and axle-box journals, 
these surfaces being trued up to finished dimensions 
after the axle forging has been divided, and the webs 
shrunk on. The webs are bored to the dimensions 
given in Fig. 1, the pin and axle portions being turned 
with a shrinkage allowance of 0-018in. After the 
surfaces have been painted with sal ammoniac, the 
webs are heated just sufficiently to allow the pin and 
shaft to go in. 

There is evidence of considerable thought having 
been devoted to the design and construction of these 
axles, both in dimensions and materials. Axles, 
webs, and pin are each made of the material calculated 
to best meet the stresses and service conditions 
imposed, and as they are of considerable interest, 
their characteristics are included in Table I. 

An interesting comparison may be made between 
the L. and N.E.R. single-throw axle and the double- 
throw axle of the Great Western Railway, as shown 
in Fig. 3. In this case the webs are not prolonged 
for balancing, but hollow boring has been carried 
out through both axle and pins, as against the pin 
only in the L. and N.E.R. éxample. It is curious 
how hollow boring has “caught on” to such a 
small extent, for, despite a slight extra cost, it reduces 
the dead weight and centrifugal force, and, if the 
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bore be made large, not only renders the heat treat- 
ment more efficacious through equalising the tem- 
perature throughout the mass, but also affords a 
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’ 
very convenient means of examining the 
of the axle. 


interior | fits are not swelled above the journal diameter. 
Especially is this the case in built-up |The swelling of the centre portion of the axle is 


units, where the constituents can be easily handled | effected merely to keep all the holes in the webs 


ind inspected before assembly. Of course, once in 
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the same size, this part having been reduced in 
diameter for the sake of 
a slight amount of flexi- 
bility, something of this 
nature being necessary to 
counteract the stiffening 
effect of the four excen- 
trics. Another noteworthy 
point in this design is the 
large amount of metal in 
the webs round the pin 
and axle. Additional 
security for the webs is 
provided by two lfin. 
diameter plugs in each fit. 
The plug holes are tapped 
right through, and the 
plugs kept fin. inside at 
each end. This may be 
contrasted with L. and 
N.E.R. practice, in which 
two plugs of lin. diameter 
are screwed only half-way 
through the web, despite 
a higher piston thrust and 
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Fic. 4—Swepet-Up SINGLE-THROW AXLE-—AUSTRIAN FEDERAL 


service, the axle must be examined under more 
difficult conditions, but this is a good reason for 
adopting a bore of appreciable size. Boring out to 








axle load. 
Swan 8c A somewhat higher 
shrinkage allowance of 


0-02in. is allowed at Swin- 
don, but neither G.W.R. or 
L. and N.E.R. allowances approach those which were 
used on the old Lancashire and Yorkshire Railway, 
where, with steels of 32-38 tons strength for the webs, 


Tasie Il.—Particulars of Double-throw Azles (see Figs. 6 and 7). 








pin, the L. and Y.R. allowed 0-0254in. with steels 
of lesser strength. 

Tolerance allowances observed at Swindon are, 
in inches : 


Low. High. 
Shrinkage fit, axles and f Shaft dia. D+0-000 .. D+0-002 
pins {ine dia. D—0-020 .. D—0O-017 
Distance between webs .. .. .. L—0:005 .. L+0-005 
Diameter .. D—0-002 .. D+0-002 
Journals} Length L—0-005 .. L+0-005 
Wheel seat, diameter D+0-000 .. D+0-002 


A massive example of the swept-up type of single- 
throw axle is that fitted to the Austrian Federal 
Railway three-cylinder 2-8-4 express locomotive, 
as illustrated in Fig. 4. It is made up as a single 
forging from 5 per cent. nickel steel, with an ultimate 
strength of 38-40 tons per square inch. In this 
case the stroke is fairly long, viz., 28-5in., so that 
the sweep is deeper than usual. For economy in 
material, the crank sweeps in this type of axle are 
frequently made rectangular, thrust surfaces for the 
big-ends and axle-boxes being formed at the sides 
by projections on the sweeps, as shown in Fig. 4. 
Hollow boring was almost essential in these Austrian 
engines, in order to keep down the weight, and all 
the axles and crank pins were so treated. As this 
axle was constructed to metric measurements, the 
equivalent English dimensions are given in decimals 
to permit of the exact size being recorded. 

A departure from normal practice has been con- 
sidered necessary in North America, owing to the 
enormous powers transmitted. In the Union Pacific 
4-12-2 locomotives, for instance, the piston thrust 
is 126,000 lb., and the spring load on each journal 
23,000 lb. The wheels in the U.S.A. examples are 
not very large, but it seems probable that the heavy 
loads will lead to a short life unless exceptional care 





Railway .. .| G.W.R. | G.W.R. L. & Southern East Indian | G.I.P. | Nether-| Norte Nord Est P-O P.L.M. P.L.M. German 

N.E.R. lands (Spain) (France) (France) (France) (France) (France) State 
Wheel arrangement 0-6—-0T | 0-6-2T 440 4-6-0 0-6-0 | 2-10-0 | 46-0 | 48-2 4-6-2 4-8-2 4-6-2 4-8-2 4-8-2 4-6-0 
Class tw fe 57 XX | 66 XX | Director| Lord Nelson | 1375-1389 N/I 3900 3601 Super-Pacific| 241-002 3701 241.4 241.C S.10 
4 (Fig. 6) Inches) 12-0 13-0 13-0 13-0 13-0 13-0 13-0 13-375 13-578 14-17 12-8 12-8 12-8 12-4 
Bea ivenes o 27-0 28-5 24-5 23-0 32-0 27-0 23-0 29-125 26-0 25-0 26-78 21-656 19-29 20-1 
GC Semler ORs - 47-0 48-25 46-5 46-0 55-0 52-0 45°7 55-56 48-22 48-03 47-9 46-06 46-06 44-1 
DP eae okt pe os 6-75 8-0 7°75 | 9-0 7:75 ? 9-45 9-062 7-87 9-45 8-65 ? ? 7-88 11-02 
E 7-5 8-5 8-0 9-0 | 8-0 | 8-5 8-875 9-062 8-078 8-65 8-65 8-65 8-65 8-65 
F 8-0 8-0 9-0 10-5 9-0 11-0 8-875 10-25 9-25 8-65 9-54 9-06 9-86 10-25 
G 8-0 8-5 8-5 9-0 8-5 8-5 9-6875 9-875 8-27 8-86 9-06 8-86 9-45 9-064 
H 4-0 4-0 4-5 4-5 4-5 4°5 4-328 5-65 5-515 5-32 5-12 7-484 7-484 4-57 
J 4-25 4-5 4-5 4°25 4-75? Nil 4-92 4-53 5-515! 4-5 4-14 Nil Nil Nil 
Be ck Pe es vs 4-0 3-875 4-25 4-0 4-75* 4-75 4-76 4°53 3°73? 4-5 4-14 3°94 4-718 4-34- 
re .. «+ Ib. 15,000 | 16,400 = 17,006 17,000 15,700 15,800 16,000 12,500 15,000 13,600 15,000 14,000 15,000 14,500 
P <4. wale. .eauect€e. 0. aeth eee, Lie 56,500 £7,050 50,266 50,266 | 43,000 57,500 54,500 46,500 47,000 73,500 71,500 46,000 
Method of construction.. Built-up; Built-up Solid Built-up Solid Solid Z| Solid Solid Solid Solid Solid Built-up Z> Built-up Z Solid Z 
'ype of web (Fig. 7) i 1 2 4 3 ? 2 2 linner 2 outer 48 q 3 3 
Wheel diameter, inches. . 55-5 55-5 81-0 79-0 61-5 56-5 73-0 69-0 74-75 76-75 76-75 70-5 78°75 78-0 

1 Unhooped. * Hooped. 3 Balance weights bolted on. 4 Hollow bore, 2-36in. dia. 5 Balanced. 

TasBLe II{.—Particulars of Single-throw Crank Azles (see Figs. 6 and 7). 
Czecho- Austrian German German Danish Est Norte 
Railway oo pee ee) LL & N.ELR.| LM. & 8.R) Slovak Federal. State. State. State. (France). (Spain). | B.A.P.R. B.A.G.S.R.) N.Y.C.R.R. | U.PLR.R. 
State. 
Wheel arrangement .. 4-6-2 & 2-6-0 4-6-0 4-6-2 2-8-4 2-8-2 46-2 4-6-0 2-10-0 4-8-0 4-§-2 2-6-4 T 4-8-2 4-12-2 
Class ° A1&K3_— Royal Seot | 387-001 114 P. 39 Loeffler 955 150-141 B. & W. 2,101 3,530 Aleo 9,000 
super- 
pressure 

A (Fig. 6) Inches 13-0 13-0 13-39 14-17 13-0 13-0 13-2 13-0 13-0 13-0 13-0 14-0 15-5 
Ce ee 35 aia 9 40-5 43-5 43-31 42-53 47-25 39-375 43°3 43-375 51-67 53-0 52-0 41-25 41-0 
p! i i a = 8-25 8-5 8-65 re - is i" ay 8-0 9-0 11-25 11-75 
Bak eee o ee Ces = 9°5 9-0 8-65 9-06 9-45 9-456 8-26 8-86 8-26 9-0 9-0 11-58 12-0 
Se eee 5 11-0 10°5 10-23 11-81 10-23 11-81 10-23 10-23 10-23 10-0 10-0 13-75 13-0 
Ce Wat eon ee ks 8-25 8-5 9°45 10-23 9-84 10-236 9-06 9-45 9-06 8-5 9-0 12-04 12-5 
Bee ae ete Z 6-0 55 6-296 6-6875 | 6 +6875 7-48 6+ 6875 6-6875 5-516 5-0 5-5 7-5 8-0 
J isi con ee Oe fe 5-0 5-0 5-0 8:43x9-06| 9-45? 9-45 9-06? ? 10-625 4:75 4:5 9-0 8-5 
54 sh Oe aa 5-0 5-0 | 5-0 - — = —_= = is 4-75 4-5 9-0 8-5 
Li is ee | keg eee 15,700 16,800 14,500 15,000 14,300 17,000 14,600 15,000 12,700 15,500 15,700 24,500 23,00 
Mae ee ee eee 56,500 63,700 62,100 73,100 66,000 93,500 45,800 76,000 61,200 48,320 48,100 98,000 126,000 
Method of construction Built-up Built-up Built-up | Solid swept | Solid swept | Solid swept | Solid swept Solid swept | Solid swept | Built-up Solid Built-up Built-up 
Type of web (Fig. 7) .. .-. 4 4 4 - | - = — — - 4+ 3 See Fig. 5 See Fig. 5 
Wheel Diameter .. Inches 80-0 & 68-0 81-0 76-76 76-375 | 69-0 78-75 73-5 55-2 61-5 71-0 68-0 69-0 67-0 


1 Portion between journal and web. 


0-5 of the outside diameter only reduces the strength 
in torsion and bending by 6 per cent., while reducing 
the weight by 25 per cent. 

In the Great Western design the pin and axle 


* Square. 3 Hollow bore of 3in. 4 Hollow bote of 3}in. 

and 35-40 tons for the axles and pins, the shrinkage 
allowed was 1/330 of the nominal hole diameter. 
That is, where the G.W.R. allow 0-02in. for a 8}in. 
pin, and the L. and N.E.R. 0-018in. for an 8}in. 
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FiG. 5—CRANK AXLE OF NEW YORK 


Swarm Sc. 


CENTRAL ‘“‘“MOUNTAIN’’ LOCOMOTIVES 


5 Diameter. 6 Hollow bore of 2}in. 

be taken in the design and construction. The axle 
incorporated in the New York Central three-cylinder 
‘* Mountain ” engines is depicted in Fig. 5. Each 
fit is of two diameters, and this necessitates skilful 
handling during the shrinking operations; but it 
ensures that no lateral movement can take place 
between the webs and the pin or axle, while a key 
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FiG. 6 


on the smaller diameter of each fit prevents rotational 
movement. 

Lubrication of the pin is effected by hard grease, 
forced down the hollow boring in the left-hand 
portion of the axle. In neither pin nor axle portions 
does the hollow boring extend right through, and 
in the pin the bore is closed up entirely by a screwed 
plug, which is welded over. Apparently, the experi- 
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ence with these New York Central axles—which, 
incidentally, weigh a shade over 3 tons—led to 
increased confidence as to their probable life, for 
the more recent Union Pacific 4-12—-2 machines 
have the same type of axle with practically no 
increase in scantlings—see Table III.—although the 
piston load is higher by over 25 per cent. There 
are now over eighty of these axles in service in 
4—12-2 locomotives, the material being nickel steel. 


MATERIALS. 


It is by no means certain what constitutes 
the best material for crank axles. The British 
Standard Specification calls for a minimum ultimate 
tensile strength of 32 tons per square inch in con- 
junction with a minimum elongation of 22 per cent. 
on 2in. Very many railways keep closely to the terms 
of this specification, which do not cover analysis, 
but the old Midland Railway found that a ductile 
steel, with a strength of only 28 to 32 tons per square 
inch, and a maximum carbon content of 0-25 per 
cent., gave the longest life. In fact, the Midland 
engineers went down the ultimate strength scale as 
far as possible without leading to a short life through 
wear on the pins and journals. 

At the other end of the scale are alloy steels with 
strengths of 37 to 40 tons, and occasionally above the 
latter figure, which are characterised by extreme 
toughness and shock-resisting capacity. Such mate- 
rials are not confined alone to built-up shafts, but 
have been extensively used during recent years for 
single and double-throw axles. The most popular 
type is a nickel-chrome alloy containing 2 to 3 per 
cent. of nickel, and 0-4 to 0-6 per cent. of chromium. 
A number of European railways specify a nickel con- 
tent of 5 per cent., and in one case a maximum of 
7 per cent., but the Norwegian State Railways, which 
formerly tolerated up to 5 per cent., now call for a 
maximum of 3 per cent. As used on the Bulgarian 
and Rumanian State Railways, 5 per cent. nickel 
steels are required to give a tensile strength of 38-40 
tons per square inch, and a minimum elongation of 
18 per cent. on 8in., and these may be taken as 
representative figures for the general run of alloy steels. 

A selection of materials used by different railways 
is given in Table I. Although the Great Western 
Railway leaves the analysis entirely to the manufac- 
turer, except that the maximum sulphur and phos- 
phorus contents are stipulated, the specifications as 
to mechanical properties and resistance to stress 
repetition are very complete, and a suitable material 
is thus ensured. There is much to be said for specifi- 
cations drawn up in this manner, recognising, as 
they do, the undoubted experience of the manu- 
facturer. The sum of the ultimate strength in tons 
and the elongation in per cent. of the Great Western 
web material must not be less than 61, while the bend 
test specified consists of bending a l}in. square bar, 
9in. long, round 2}in. diameter until the ends are 
parallel. In the revolving fatigue test a piece 3in. 
long and jin. in diameter has a waist turned down in 
the centre to a diameter of 0-399in. over a width of 
0-375in. A weight is hung from the waist at a radius 
of 7in., and with the resulting fibre stress of 27 tons 
per square inch the test piece must withstand 20,000 
revolutions. This material is normalised only, but 
the axle and pin steel is oil-treated, although it does 
not undergo a fatigue test. It is worth noting that 
the specified elongation is taken over a different 
length than is stipulated for the web material. 

Both the L. and N.E.R. and G.W.R. prefer a carbon 
steel, although the specification leaves the way open 
for the inclusion of small quantities of nickel or 
chromium, but in each case the webs are of one of the 
‘* Super-Tough ”’ brands of carbon steel. It will be 
noted, however, that while the ultimate strength is 
above that of alloy steel, the yield point and elonga- 
tion are decidedly inferior to the values obtained with 
even the simplest alloy steels. 

The large carbon content of vanadium steels, as 
used in Japan and America, compared with what is 
found in nickel brands, is desirable on account of the 
remarkable affinity of vanadium for that element. 
Nickel, on the other hand, does not depend upon the 
presence of carbon for its characteristics, as it is 
entirely absorbed by the iron constituent of the steel. 
Nickel is introduced as an ailoying element in order to 
gain toughness and strength, but it also hardens the 
steel to some extent, giving good wearing properties 
without an appreciable increase in_ brittleness. 
Chromium, in contents up to 0-7 per cent., acts as a 
purifier, and produces fineness of grain with even 
micro-structure. Its advantages are now so clearly 
recognised that plain nickel steel is almost obsolete 
where high impact values are desired. The low tensile 
strength and simple heat treatment, compared with 
those found in connecting-rod steels, has made the 
adoption of molybdenum-bearing steel unnecessary, 
but if a tensile strength higher than those now found 
in crank axles should, in the future, become desirable, 
the necessary shock-resisting capacity will only be 
obtained by the inclusion cf 0-3 to 0-6 per cent. of 
molybdenum. Nickel steels are very liable to take on 
temper brittleness during cooling, but this is obviated 
by the introduction of molybdenum, which thus adds 
hardness and strength, in addition to throwing scale 

during forging operations. In nickel or nickel- 
chrome steels of the type now used for crank axles, 
molybdenum is usually tolerated as an impurity in 
contents not exceeding 0-25 per cent. 


Vanadium steel can claim to be the simplest of 
alloy steels, and can be forged and machined as easily 
as normal carbon steel. From a railway point of view 
its chief merits are that neither quenching nor temper- 
ing are required—a simple normalising and annealing 
being all that is necessary-—and local heating for 
repairs has no adverse effect upon the material, this 
property being in striking contrast to the behaviour 
of nickel-chrome steels. Vanadium steels usually 








and relevant particulars of a selection of modern 
double and single-throw crank axles. Examinatio) 
of the values relating to the two P.L.M. 4-8-2 classes 
shows that, for almost similar piston and main bearing 
loads, the larger-wheeled example has the greater 
scantlings. While the closer spacing of the inside 
high-pressure cylinders renders this possible without 
any difficulty, it would in any case be desirable, 
crank axles carrying large wheels have shorter liy«s 
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contain over 0-8 per cent. of manganese, and as both 
elements oxidise very easily they have a powerful 
scavenging effect. Adjustment of the tensile strength 
is carried out by varying the proportion of manganese, 
the vanadium content varying only between the 
narrow limits of 0-16 to 0-22 per cent. 


PROPORTIONS. 
In Tables IT. and IIT. are presented the dimensions 
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than those with small wheels. Figures for the life of 
both types, as obtained on the old Lancashire and 
Yorkshire Railway, were given by Shawcross in the 
* Proc.,”’ Inst. Loco. Engrs., 1926. 

The web thickness averages 0-5 of the crank pin 
diameter in double-throw shafts, and slightly more in 
single-throws. Average values for stresses and 
bearing pressures of various types of crank axles 
were given in THE ENGINEER for June 17th, 1932. 








By Dr. L. 


HE use of anti-rolling tanks is far from being a 
recent development in the problem of ship 
stabilisation. The Frahm system, in one or other of 
its modifications, is in use to-day on over a million 
tons of shipping. The Siemens and Halske system, 
with which the present article is concerned, has, in 
common with the Frahm system, the advantages of 
low initial and operating costs and absence of heavy 
fly-wheels with high peripheral speeds. This new 
system may be regarded as a further development of 
the Frahm conception, in so far as it depends upon the 
action of water masses oscillating athwartships. 
The essential difference lies in the fact that the water 


An Activated Anti-Rolling Tank System. 


RELLSTAB. 


In Fig. 1 the general arrangement of a recently 
completed Siemens and Halske installation is shown 
diagrammatically. The equipment is installed amid- 
ships, close to the transverse centre line. The tanks A 
lie completely below the water line, and are open 
through ports B to the sea. No direct internal water 
connection was practicable in-this case, owing to the 
presence of fore and aft partitions in the double 
bottom. The air connection trunks are taken up and 
over the deck with swan necks before returning below. 
These swan necks serve to guard against the entry of 
sea water into the air channels in the event of a heavy 





list developing. At either end of the air cross con- 
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is forced from tank to tank, whereas in the Frahm 
system the water is simply allowed to flow, its oscil- 








lations being tuned in resonance with the natural 
period of the ship. It will be realised that non- 
activated tank systems cannot always deal satis- 
factorily with conditions arising from a prolonged 
list produced, for example, by wind pressure or a 
leak. With the activated system, however, the list 
can be automatically corrected, and, furthermore, in 
an emergency, the entire effective tank content can 
be forced to one side or the other in a few seconds, 
for instance, to reduce the depth of a leak and thereby 
to diminish the resulting inflow of water. 


FIG. 1—-ARRANGEMENT OF ACTIVATED TANK ANTI-ROLLING SYSTEM 


nection C is a throttle valve D, and approximately 
at its mid-point a non-return valve E, the action of 
which is reversible under the control of the hydraulic 
pistons F and the cam G. In a parallel air channel H 
is situated a two-way cock J, the free ports of which 
are connected to the pressure and suction sides of a 
main blower K by the trunks L and M respectively. 
The two-way cock controls the distribution of the 
blower output, and for this purpose is actuated by a 
rack and pinion gear in conjunction with a hydraulic 
plunger N. The cock operates in rhythm with the 
control of the valve E. 





As the tanks are completely below the water line, 
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excess air pressure must be applied to keep them half 
empty before any stabilising action can be obtained. 
Kor this purpose an auxiliary blower P is provided, 
which sucks air from the engine-room and applies 
the necessary excess pressure on the suction side of 
the main blower. By means of floats and remote- 
acting indicators, the level of water in the tanks is 
indicated both at a central control station and also 
on the bridge. The auxiliary blower can also be used 
to empty the tanks completely, so that when opera- 
tion of the equipment is not required the unnecessary 
loss of displacement may be avoided. In the pres- 
sure channel L is fitted a throttle valve controlling 
the effective output of the blower from zero to 
maximum. 

In Figs. 2 to 5 various portions of the equipment 

















Fic. 2-Two-Way Cock AND NON-RETURN VALVE 


are shown. In Fig. 2 are seen the two-way cock and 
the non-return valve, with cover plates removed. 
The settings of the cock and valve are those which 
actually occur for one direction of air flow. For the 
other direction the settings are reversed symmetrically 
about the vertical centre line. When this reversal 
occurs, the excess pressures in the tanks are first 
balanced vid tlie non-return valve, and then the output 
of the blower takes effect vid the two-way cock. The 
design of the valve as a reversible non-return valve 
prevents flow-back of the pressure air from the blower. 

Fig. 3 shows the remote water level indicator, as 
used at the control station and on the bridge. The 
indicator has two needles, which show the instan- 
taneous content of each tank, and, in addition, give 
an indication of the average content. 

Fig. 4 shows the master control equipment, with 











FiG. 3—WATER. LEVEL INDICATOR 


cover removed. On the left is a small gyroscope, 
mounted with its axle vertical and possessing 3 deg. 
of freedom... By means of contact mechanism the 
varying angle of tilt indicated by the gyroscope 
controls the movements of a small electric motor, 
in such a way that the latter reproduces synchronously 
the rolling motion of the ship. This motor actuates 
two “‘ phase-regulators,’’ which provide angle values 
derived from the actual angle of tilt, but with altered 
phase and increased amplitude. By means of elec- 
trical contacts and relays the regulators operate the 
two-way cock and the non-return valve in the air 
passage between the tanks, in rhythm with the ship’s 
motion. 

The phase-regulators, to be seen to the right of 








the gyroscope in Fig. 4, are rotated by the action of 
spiral springs, their motion being damped hydraulic- 
ally. By means of valves the phase and amplitude 
of the regulators may be varied as desired. The 
joint action of the two regulators permits the control 
gear to be adjusted to suit the conditions obtaining 
on @ given ship. The possibility of selecting the 
amplitudes for the phase-regulators enables two 
important functions to be performed by the control 
gear. Normally, when the ship rolls, the effect of 
the blower is controlled in such a way that the water 
in the tanks is driven from the higher tank to the 





plant, the variations of rolling angle in the one case 
corresponding to fluctuations of speed in the other. 
The rolling angle influences the output regulator 
in the following way :—Above the regulator housing 
—Fig. 5—is mounted a solenoid, the core of which 
extends downwards into a dashpot situated within 
the housing. By means of collector contacts the 
solenoid winding is excited proportionately to the 
rolling angle, and the resulting movement of the core 
is smoothed by the dashpot. It will be seen that this 
part of the regulator corresponds very closely im its 
action to the governor of a turbo-clectric set. The 

















Fic. 4--MASTER CONTROL EQUIPMENT 


lower in a cycle 90 deg. out of phase with the angle 
of tilt. If, however, the ship has a list, the maximum 
volume of water in one tank can be made greater 
than the maximum in the other, by an amount 
sufficient to counteract the effect of the list. In this 
way the possibility of the list being aggravated or 
the anti-rolling action of the equipment reduced 
can be avoided. The list-compensator hand control 
will be seen on the front of the housing to the left 
in Fig. 4. 

A very essential part of the Siemens and Halske 
stabilising equipment is illustrated in Fig. 5—the 
blower-output regulator, with the cover removed. 
The function of this device is to control the effective 
output of the blower by means of a valve in the 
pressure air trunk L, Fig. 1. The regulator opens or 
closes the valve, or holds it at any intermediate 
setting, in accordance with the sea-way encountered. 
Thus, in smooth water, the effective output of the 
blower is reduced to zero, and increased again as the 
sea becomes rough. The means employed for effecting 
this control are similar to the system used in connec- 
tion with turbo-electric generating plant for regulating 
the drive according to the load on the dynamo. 
In such plant, the speed variation of the set is utilised 
to govern the steam admitted to the turbine. If, 
for example, the load on the generator increases, 
the speed falls, because the quantity of steam passing 
through the turbine at the moment when the load 
increases is insufficient to meet the new demand. 
Accordingly, the steam inlet valve is opened, and the 
speed rises again. The governing gear includes a 
phase-shifting linkage. the purpose of which is to 
ensure that when the speed rises, and with it the 
governor sleeve, the steam valve shall at first remain 
open. It is clear that unless this phase-shifting device 
is incorporated, continuous “ hunting” would be 
unavoidable. When the governor sleeve has regained, 
or possibly passed, its normal setting, but not before, 
the steam flow can be reduced until a new condition 
of equilibrium obtains between the steam flow and 
the load at the proper speed. 

In the case of the blower equipment under con- 
sideration, the requirements are as follows :—On 
smooth water the valve must be completely closed. 
When the ship beings to roll, the valve is opened, 
with the result that the blower forces the water from 
one tank to the other, and damps the rolling move- 
ment. As, however, the heeling force of the waves 
is unaltered, there must at first be no reduction in 
the effective output of the blower—that is to say, 
although the rolling angle is reduced, the air valve 
must at first remain open. Not until the rolling angle 
has less than the predetermined limiting value 
necessary to maintain the proper functioning of the 
control gear can the output of the blower be lessened 
by closing the valve. It will be seen that the problem 
is very similar to that obtaining with turbo-electric 





core movements are passed on by means of the lever 
system shown, and control the operation of a servo- 
motor, which, in turn, adjusts the valve on the 
pressure side of the blower. 

The action of the system is fundamentally the 
same as that which would be achieved by moving 
a solid weight—for example, a-wheeled truck on 
rails, suitably loaded and carrying an clectric motor 
arranged to effect the drive by means of rack and 

















FiG. 5 -BLOWER OUTPUT REGULATOR 
pinion gear. The motor would be controlled by 
master gear substantially as above described, giving 
the required oscillatory movement of the truck in 
rhythm with the rolling of the ship. In Fig. 6 are 
shown sections of a ship. in the two extreme out 
positions of a roll, and in the vertical position. The 
corresponding positions are also shown of a simple 
controller, by which it may be supposed the operation 
of the truck motor is governed. The track is assumed 
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to pass through, or sutficiently close to, the centre 
of gravity of the ship. As is well known, to obtain 
the optimum effect the mass must be moved with 
a phase lag of 90 deg. with respect to the rolling of 
the ship—-that is to say, when the ship is in the 
extreme * out ”’ position, the truck must have reached 
the middle of the track and must be travelling with 
maximum velocity towards the lower end of the 
track. When the ship has rolled clockwise and is 
passing through the vertical position, the truck is 
at the limit of its travel and about to begin the return 
journey. At the other extreme * out ”’ position, the 
truck Is again passing the middle of the track at 
maximum velocity downwards. The controller is 
indicated diagrammatically as consisting of a set 
of contacts which move with the ship, and a wiper 
arm stabilised in the vertical position. With such 
an arrangement the desired phase lag of 90 deg. can 
be directly realised. This elementary principle has 
been adopted in the Siemens and Halske control gear. 

If, instead of the solid weight of the truck, liquid 
masses are employed in conjunction with tanks and 
the other associated plant previously described, then 
the two-way cock takes the place of the simple con- 
troller shown in Fig. 6. The housing of the cock is a 
ship’s fixture, while the distributor itself is stabilised. 
It follows that the distributor must be controlled to 
move in phase with the rolling of the ship ; that is to 
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say, when the ship is passing, for example, through 
the vertical position the distributor must be passing 
its neutral setting, and so on. In practice the control 
valve in the-direct air line between the tanks may open 
slightly before the neutral instant. As a certain 
interval elapses between the operation of the master 
control contacts and the instant at which the dis- 
tributor passes the neutral setting, the control gear 
must be so adjusted that this same interval elapses 
between the closing of the contacts and the moment 
when the ship is vertical. The precise adjustment 
required is effected by means of the two phase- 
regulators referred to above. 

In a’ non-activated tank system it is impossible for 
the tank water, left to its own devices under the 
influences of gravity and the rolling of the ship, to 
move from side to side in the precise manner required 
to effect stabilisation, especially as in a seaway the 
ship’s rolling period is bound to vary to some extent. 
The period is further affected by the weight and dis- 
tribution of the cargo, so that it is not sufficient to 
“tune ” the tanks to any fixed period. Again, with 
the non-activated system the ship must roll to a con- 
siderable extent in order to keep sufficient tank water 
in motion, because in order to obtain the most effec- 
tive phasing it is necessary to apply considerable 
resistancé to the motion of the tank water. Thus it 
will be seen that the water will swiftly come to rest, 
unless the excess rolling of the ship is sufficient to set 
up fresh oscillations. 

With the activated system the tanks are tuned to 
an average periodic value, but by means of the 
powerful blower the desired water flow is maintained, 
not only when stabilisation is nearly complete, but 
also when the ship lists. This- result is rendered 
simpler of achievement by virtue of the fact that the 
resistance artificially introduced in non-activated 
tanks is not necessary, or at any rate not to the same 
extent in activated tanks. The blower is controlled 
by the master gear in the manner described above, and 
even when the ship’s period is varying the movement 
of the tank water is kept very closely in rhythm with 
her rolling. In order that the master gear may 
operate effectively only a very small rolling angle 
(about +1 deg.) is necessary. Even at this small 
angle in heavy weather the automatic output regu- 
lator will ensure that the blower output is a maximum. 

In some tests made with the Siemens and Halske 
equipment on a ship moored to a buoy in harbour 
rolling was artificially induced, either by rhythmic 
movements of the crew athwartships or by switching 
over the controls of the stabilising gear in such a way 
that the ship was rolled instead of stabilised. In the 
tirst test, without stabilisation, fourteen periods were 
completed before the angle of roll was reduced from 

+: 8 deg. to +1 deg. In the second test, with stabilisa- 
tion, only 23 periods elapsed before the angle was 
reduced from -|-13 deg. to’ +1 deg. 

Apart from the actual use of an activated tank 
system for the suppression of rolling there are other 
practical advantages to be gained from the presence 
of a large volume of water which can be rapidly 
moved athwartships. In the case of passenger 
steamers of medium size, which, on special occasions 
such as regattas, have thousands of people on board, 
considerable inconvenience is caused by the crowding 
of passengers to one side of the ship, for example, on 
approaching a landing stage, or when a strong wind 
is blowing and the passengers congregate on the 
sheltered side. In such cases the ship is given a 
heavy list, which may be serious enough to cause 





panic. If, however, the activated stabilising system 
is in operation the whole volume of water is 
immediately and automatically forced over to the 
other side, and the ship rights herself noticeably, as 
has been shown by actual test.. This immediate 
counter-action is of even greater importance when a 
heavy list rapidly ensues as a result of a collision. 
The automatic action can furthermore be amplified 
by manual control from the bridge, by increasing the 
output of the blower to its maximum. In this way 
time is gained in which to flood or empty any other 





tanks existing for such emergencies, thus averting 
a panic and enabling boats to be lowered in a proper 
manner. In exceptionally favourable circumstances 
with the help of tanks it may even be possible to 
reduce the inflow and thus facilitate the use of means 
for stopping the leak. Although such circumstances 
may occur very seldom, it cannot be denied that in 
many respects the safety of the ship is increased, and 
the proper carrying out of the routine operation: 
facilitated by the presence of automatic stabilisiny 
equipment with activated tanks. 








The International Steel Congress. 
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> gape architects, and builders from all 

parts of the United Kingdom and from Belgium, 
Holland, France, Germany, Italy, Czechoslovakia, 
and Poland attended the third International Congress 
for Steel Development, which was held under the 
auspices of the British Steelwork Association, in the 
Lecture Theatre of the Institution of Civil Engi- 
neers at Westminster, on June 20th, 21st, and 22nd. 
There were no official delegates from the United 
States and Canada, although support was forth- 
coming from those countries, and, indeed, one of the 
papers presented was by an American author. 

The British Steelwork Association, which has its 
counterpart in one or two of the European countries 
and in America, is concerned largely with propaganda 
with a view to increasing the uses of steel, and with the 
aid of its technical department it issues reports from 
time to time, whilst it has also facilities for obtaining 
reports on work carried out abroad. The Congress 
was supported by such bodies as the British Iron and 
Steel Federation, the Institution of Structural Engi- 
neers, &c., with which, of course, the Association is in 
close touch. 

Ten of the fifteen papers read at the Congress were 
contributed by authors from other countries, and 
they covered a wide range of subjects, including inter- 
national steel frame building regulations, and the 
uses of steel in housing, exhibition halls and factories, 
bridges, and as pit-props and mine arches. The 
welding problem also was not forgotten. 

Naturally, some comments were made upon the 
hampering effects of regulations in this country, which 
prevent us making full use of the new materials now 
available. For instance, Mr. Ewart G. Culpin (Vice- 
Chairman of the London County Council), who pre- 
sided at the opening session, commented on the 
restrictions in the Building Acts, and expressed the 
hope that the time is not far distant when we shall 
not have to go to Parliament to alter anything under 
the Acts. Such great advances had been made, he 
said, that many of the precautions still insisted upon 
were out of date. It was no longer necessary to go to 
the extremes we are sometimes called upon to 
observe to secure a margin of safety. 

Similarly, Mr. E. A. Willson (President of the 
British Steelwork Association), who presided at the 
Congress dinner, pleaded for speeding up the rectifica- 
tion of some of the troublesome regulations from 
which we suffered. Words such as “ solidly built,” 
in an Act of 1894, prevented us taking advantage of 
new methods, increased weights unnecessarily and 
led to the wasteful use of steel. In expressing the 
hope that we might be allowed a much higher factor 
for steel in static structures, he said the bridge con- 
structors were allowed a stress of 10 tons per square 
inch, whereas those concerned with other structures 
were lucky to be allowed 8 tons per square inch. If 
in a bridge, which was subject to strains and stresses 
from impact, we were allowed 10 tons, which he knew 
to be perfectly safe, surely a similar stress could be 
allowed in building construction ! 

INTERNATIONAL REGULATIONS. 

The first paper presented was by Mr. L. G. Rucquoi 
(Belgium), who pointed out the most striking of the 
differences in specifications, and showed the trend 
towards more accurate data and spetifications in the 
latest regulations, in the hope that his contribution 
might help to the building up of an international 
standard code for structural steel in building. The 
advantages to be derived from an ideal uniform code, 
he said, were both technical and economic. His 
analysis of regulations in different countries indicated 
extraordinary differences in the loadings adopted in 
the design of buildings, variations ranging between 
25 and 500 per cent., and he attributed these differ- 
ences partly to ignorance, but mainly to excessive 
conservatism. There was incredible lack of precision 
in the values admitted for the loading ; yet the autho- 
rities who had issued these varied regulations would 
not admit any increase, even as little as 5 per cent., 
of the working stresses above the specified values. 
It was time an effort was made to standardise the 
loadings in the design of our buildings. 

In a comment on the paper, Mr. A. A. Fillary 
(District Surveyor, Westminster East) emphasised 
the need for providing adequate protection for steel- 
work against weather, a matter which had been 
ignored for a long time. In this connection he 





pointed out that a stone lintel about sft. long had 
fallen 40ft. into a» London street, the collapse being 
due to the oxidation of a steel joist at the back of the 
lintel. ‘The oxidation had produced a horizontal 
fracture at the level of the bottom flange. 


I RE-RESISTING ENCASEMENT. 


Mr. EK. A. van Genderen Stort (of Holland) deali 
with the problem of the fire-resisting encasement ol 
steel structures—again in the hope that ventilation 
of the problem might lead to the evolution o/ 
standardised regulations. Most European building 
regulations, he said, gave little attention to the 
subject, and if they mentioned it at all thei 
requirements were as a rule pure invention and werv 
not based on observations or tests, They merely 
required that the skeleton be so encased that during « 
definite period it would resist a fire—but that was no 
prescription. The suggested English regulations wer: 
a favourable exception; in them, at least definite 
materials and thicknesses for the encasement werc 
included. He examined various materials, fire tem 
peratures, and duration, and suggested that b) 
simple computation one could fix the thickness of 
the encasement of a definite material. 


HOUSING SCHEMES IN STEEL CONSTRUCTION. 


One session was devoted to problems concerned 
with the use of steel in housing construction, the 
chairman on this occasion being the Rt. Hon. the 
Earl of Dudley, who is Chairman of the Council of 
Research on Housing Construction, which Council 
has recently issued its first report. 

One of the papers was by Mr. Francis Lorne, 
F.R.1.B.A. (also a member of the Council of Research 
on Housing Construction), who dealt with the archi- 
tectural use of sheet metal products. Few inventions 
of man, he said, promised to have as great an effect 
upon architectural design in the future as the 
discovery of the steel skeleton frame. Although 
most buildings erected to-day were built upon a stee! 
frame which carried the entire load of the structure, 
architects had the almost unfailing tendency to clothe 
this frame with stone and brick, traditional forms 
which belonged to the older, but fast-disappearing 
wall-bearing structure, with the result that in most 
countries we had buildings which were technically 
modern, but artistically heavily monumental, tradi- 
tional, and out of date. He discussed the use of steel 
in the interiors of our buildings, for stairs, doors and 
door frames, skirtings, and picture mouldings, furni- 
ture, refrigerators and stoves, ventilation ducts and 
plumbing riser panels and metal floors, for the reasons 
that it was probably the strongest, cleanest, lightest, 
most durable, and most constant material known, and 
was not combustible. We were awaiting, however 
the manufacturers’ solution of metal for building 
exteriors. Up to the present, our results had not been 
entirely satisfactory. The satisfactory solution of 
this type of walling would probably lie along the lines 
of walls treated similarly to refrigerators or the 
thermos flask. Provided a satisfactory permanent 
material of sheet metal for exteriors were found, it 
would be necessary to produce on the surface a satis- 
factory finish inherent in the material itself, or it 
must be capable of having a finish applied. The 
finish inherent in the material itself might lie along 
the line of copper aluminium or stainless steel pro- 
duced at market prices; an applied finish might be 
obtained by means of cellulose or coloured enamel. 
The insulation of external wails might be done hy 
either cork or aluminium foil; but, whatever the 
form, it must be brought to a market value. 

The nonsense of building for hundreds of years 
must be exploded; the old type of building was 
intended to last at least ninety-nine years, but 
buildings were being pulled down, not because ‘they 
were decayed, but because they were out of date. 
We must evolve a type of building which would have 
a high value in re-use and make it possible to rebuild 
entirely at much less loss of money by reducing 
the actual building cost and its amortisation over a 
period. It would seem that the future building would 
tend more and more to be constructed almost entirely 
of steel and glass, with an insulation material which 
would also have a good value in re-use. These build- 
ings of the future, with steel frame, with walls, parti- 
tions, and floors of light sheet metal, efficiently 
insulated, the surfaces, exterior and interior, treated 
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with colour, the rooms supplied with conditioned 
air, would provide the future man with entire control 
of living conditions over the inclemency of the 
elements and with a far greater flexibility for his 
ever-changing form of life. 

A paper on housing schemes employing steel frame 
construction was contributed by Monsieur Beaudouin 
(of France), and was presented on his behalf by 
Monsieur Marcel Lods. It dealt with the construction 
of some steel-framed blocks of flats in France, and 
the method of construction was illustrated by a 
cinematograph film. The steelwork skeleton is 
erected, and is the only scaffolding required for the 
subsequent constructional work. Later, it is stiffened 
by the concrete casing, precast floors and walls, &c. 
After the skeleton is erected, the floor panels are 
laid, the beams being stiffened by a minimum of 
concrete poured in situ. The floors form platforms 
on which work proceeds for the erection of the wall. 
Then the wall units and window frames are placed 
in position. It is claimed that so intimate are the 
connections that all loads from floors, roofs, &c., 
are distributed through the composite supporting 
unit, formed by the walling and steelwork. Mass- 
produced standard units are used. 

In a steel-frame building at Drancy (near Paris) 
sheet metal was at first used in trough beams, grooved 
on the underside to receive the heads of partition 
units. It is now being developed into a complete 
system of steel construction. Beams and stanchions 
are formed of sheet metal sections electrically spot- 
welded and filled with vibrated concrete. Protection 
against oxidation and fire is effected in two ways : 
(1) Painting with red lead, or by metallisation ; (2) 
surrounding the parts to be protected with precast 
units, which serve as permanent centring to the 
small amount of poured concrete used. 

The outside walls of the buildings shown in the film 
are faced with vibrated concrete sections made in 
moulds, with light-coloured pebbles embedded in 
the surface. 

Another rather bold venture in the provision of 
working-class flats, this time at Rotterdam, was 
described in a paper by Mr. T. Elshout (Holland). 
The building was provided by the N.V. Volkswoning- 
bouw—an organisation founded to provide good 
dwellings at reasonable rents. It is a nine-storey 
block, with eight flats on each storey. The building 
is steel framed. The bays of the main frame, which 
takes all the vertical loads and wind forces, coincide 
with the dividing walls of the flats. Each bay 
consists, in section, of three columns, one each in the 
external walls, and one central column. Diagonal 
bracing between the flats takes up the wind forces, 
and the wind members are arranged in the cavities 
of the dividing walls between dwellings. These 
walls consist of two leaves of 3in. pumice blocks. 
This stiffens the whole dividing wall and protects the 
steelwork against fire. For the external wall construc- 
tion, wooden frames are adopted, and are ready made 
in a factory, with the windows. To prevent draughts, 
steel sashes with opening sections are used for the 
upper part of the windows. 

As showing the rapidity of construction, the 
steelwork was started late in. November, and by 
May the flats were occupied. The cost per flat is, 
at par of exchange, £230, and at the present rate 
£377; the proper comparative value for British 
conditions, said the author, would lie somewhere 
between the two. This cost includes the provision 
of electric hight, central heating, rubbish shoots, &c., 
but is exclusive of ground. The rents (£ sterling at 
par) range from £2 3s. 4d. to £2 11s. 8d. per month. 

In answer to @ question, the author said the columns 
were in lengths of about 30ft., and the joints made on 
site were bolted. Parts which could be welded in the 
shop were electrically welded. 

The last paper at this session of the Congress 
cuvisaged small. semi-detached and_ self-contained 
dwelling-houses of two floors, made of steel, of the 
prefabricated or factory-built type. The author was 
Mr. Frank L. Main (of U.S.A.). One of the features 
to which attention was drawn particularly in this 
paper was that nailing to steel framing provides 
the best-known, low-cost method of applying surfac- 
ing materials, and that modern systems of nailable 
steel members also provide for the construction of 
pitched roofs, gables, and dormers—in fact, the entire 
framework of a building. Thus, steel framing may 
be substituted for wood without modifications in 
architectural plans. There are various methods of 
nailing to steel. One of them, of which a specimen 
was shown, is to have two suitable lightweight 
members secured in back-to-back spaced relation, 
the backs being corrugated, so that when a nail is 
driven between them (across the corrugations) it 
is bent, so that it is clinched into place by laterally 
deformation as it is driven into the nailing groove, 
The nails do not loosen with vibration, yet may be 
withdrawn at will. 

In another method a special power hammer is 
provided to drive nails through surfacing materials. 
When a nail makes contact with a steel member an 
electric circuit is closed, and the entering end of the 
nail is securely welded to the member. 


EXHIBITION BUILDINGS, FACTORIES AND BRIDGES. 


Ata session over which Mr. James Henderson 
(President, British Iron and Steel Federation) pre- 
sided, a paper was presented by Monsieur L. Icre 





(who is the chief of propaganda for the use of steel 
in France). His paper dealt with a competition 
organised by the French O.T.U.A., or Technical 
Organisation for the Use of Steel, in designs for a new 
exhibition building. It invited architectural concep- 
tions of such a building (in high-tensile steel), of 
rectangular shape, 819ft. being the minimum per- 
missible span, and 30 acres being the total area of 
the hall free of intermediate supports. Roofing by 
means of horizontal girders was specified, though this 
requirement was strictly enforced only for the lower 
members of the roof construction. Thirteen com- 
petitors submitted designs, and Monsieur Icre illus- 
trated and gave details of some of the most out- 
standing. Experiments which are being carried out 
in Germany with a view to arriving at a calculating 
formula for the strength of steel columns with 
concrete cores were detailed in a paper by Dr. A. 
Kloppel. The work fits in with investigations being 
made in this country. The experiments are being 
made with stanchions, and it is suggested that with 
the full use of the additional strength through the 
concrete core, which amounts to 40 per cent. of the 
permissible carrying capacity of the stanchions in 
some cases, a considerable increase in the efficiency 
of the skeleton steel method of construction will be 
possible. Experiments are also to be conducted to 
find out how far the strength of horizontal members 
(girders, floors, &c.) is increased through the co-opera- 
tion of concrete, the floors, and the casing. 

Mr, Ralph Freeman, M. Inst. C.E., contributed a 
paper in which he discussed the evolution of long- 
span bridges, and the principal features of their 
construction, showing that, whilst there is still 
abundant scope for investigation and improvement 
in design and construction, theory and practice have 
already so far advanced as to ensure the safe and 
efficient construction of spans far in advance of those 
to which we, on this side of the Atlantic, are accus- 
tomed. A long-span bridge, he said, would almost 
certainly be built across a navigable waterway, and 
the needs of navigation alone should justify the 
selection of a long span, and probably the qualities 
of steel now in use and modern methods of con- 
struction so much reduced the cost of a long span that 
it became less costly to build than a series of shorter 
spans supported on piers. An example of this was 
a single span of 1080ft., to be erected in Africa, carry- 
ing a light railway over a river. The cost, with 
abutments, would be about £90,000. 

A paper by Professor R. L. A. Schoemaker (of 
Delft, Holland) discussed the architecture of modern 
industrial steel-frame buildings. Many examples of 
buildings were discussed, and the conclusion was 
drawn that the course modern architecture is taking 
is determined by modern inventions for construction 
and by modern materials, and not by classical 
traditions or by copyism of historic periods of style 
and their variations ; the future course is now more 
or less mapped out by the so-called utilitarian archi- 
tecture, with the steel-frame as an important visible 
or invisible feature. 

At another session, over which Mr. D. Anderson 
presided, two further papers on steel-frame structures 
were submitted. One was by Professor Dr.-Ing. H. 
Maier-Leibnitz, of Stuttgart, who dealt with rigid 
frames in steel structures, more especially those con- 
structed with solid web. The types of structure he 
examined were sheds or hangars, multi-storey build- 
ings, and mining pit-head frames. In regard to the 
former, he mentioned the importance of the plastic 
characteristic of statically indeterminate  struc- 
tures, and suggested that if a surplus of carrying 
capacity and a safeguard against unforeseen acci- 
dents (for instance, against explosions) were desired, 
preference should be given to statically indeter- 
minate structures and rigid joints, while hinged 
joints should be avoided, unless very considerable 
subsidence was to be reckoned with. He illustrated 
some statically determinate frameworks for building 
in mining areas, designed so that they could be 
restored easily to their original condition after a 
subsidence. 

The second of these two papers, the author of which 
was Professor J. F. Baker, dealt with full-scale tests 
on steel-framed structures, carried out in the course of 
an investigation by the Steel Structures Research 
Committee of the Department of Scientific and 
Industrial Research. Tests were made first on 
an experimental frame, to determine the stress 
distribution in the members due to the appli- 
cation of an external load, and the important 
result was that the excentricity of loading hitherto 
assumed was totally inadequate to represent the true 
bending stresses existing in a stanchion. Tests were 
also made on the new Geological Museum at South 
Kensington, and on an hotel, an office building, and 
a block of flats. On one of the buildings the equi- 
valent excentricity of loading was as much as 4(0in., 
whereas the designer had probably assumed the half- 
width of the stanchion, approximately 5in. The 
actual stresses were very different from those hitherto 
calculated in design. At the same time, whilst the 
first impression given by the author’s account of the 
investigations was that they might lead to a recom- 
mendation for an increase in the size of the members 
used, he was of opinion that that should not be 
the case. 

An examination of some of the tendencies of the 
development of steel bridge design in Great Britain 





was made in a paper by Mr. T. C. Grisenthwaite, who 
dealt only with road bridges of moderate span. He 
said that whereas the continuous girder was exten- 
sively used in the early development of iron and steel, 
the general concensus of opinion amongst engineers 
in this country appeared now to be against it. This 
view was somewhat difficult to understand, as, if 
it be correct, similar or more serious objections would 
hold against reinforced conerete forms of mono- 
lithic construction. So far as he was aware, such 
objections were not held so definitely on the Con- 
tinent. It seemed that the advantages of the more 
rigid constT¥ction of the continuous girder with the 
absence of the complication of hinges should be con- 
sidered as well as the effects of a possible settlement 
of piers, and it should be remembered that improved 
methods of foundation construction had, to a certain 
extent, eliminated the risk of settlement. The dis- 
tribution of moments in either the cantilever or con- 
tinuous girder permits of a gracfeul outline without 
any infringement of engineering principles. Further- 
more, the vertical reactions on the foundations and a 
minimum construction depth at the centre of the span, 
where the maximum clearance is usually required, 
frequently determines the selection of these types. 
He dealt also with the characteristics of arch bridges. 

Some investigations concerning the development 
of welded railway rolling stock in Poland, with a view 
to securing less weight and increased load capacity, 
were described by Monsieur A. Brandt, who dis- 
cussed light welded steel constructions for flat trucks, 
coal and other wagons, and some steel restaurant 
cars. As to economies effected, he said that if all the 
existing flats of the Polish railways were replaced by 
light ones of the new type, the operating economy 
realised would amount to about £440,000 per annum. 
Some rather striking dynamic tests on welded coal 
wagons were illustrated, in which there were collisions 
between normally loaded wagons. One of the illus- 
trations showed that a large part of the load was 
thrown against the frontal wall of the wagon, causing 
some deformation of the framework of that wall, 
which had to be strengthened. A corresponding 
collision of a coal truck of riveted construction 
resulted in shearing of the rivets joining the cross bar 
of the flap with the end posts, and the whole load of 
coal was thrown out. 

At the final session of the Conference (Mr. John 
Craig, C.B.E., presiding), only one paper was pre- 
sented. It dealt with steel pit props and mine arches, 
and its authors were Professor 8. M. Dixon and 
Major H. M. Hudspeth, who described some of the 
tests carried out on some of these members. On the 
general question of the grade of steel used, it was 
stated that apparently, from the point of view of 
strength, rail steel should be preferred to mild steel 
but, although the tensile strength of rail steel was 
50 per cent. more than that of mild steel, the yield 
point, which in practice determined the beginning of 
deformation, was only 33 per cent. greater. The 
principal objection to rail steel was the greater risk 
of the metal being rendered brittle by the manu- 
facturing processes, and fracturing suddenly. Again, 
rail steel should be heated when reconditioned, 
whereas distorted mild steel supports could be re- 
conditioned by cold bending, except in cases where 
there was severe local deformation. They were 
frequently reconditioned underground, thus effecting 
considerable economies. 

An estimate was made by the authors that the 
quantities of steel supports used in British coal mines 
at the end of 1933 amounted to 640,200 tons (com- 
prising steel arches, cambered and straight girders, 
steel props and straps, bars, and lids), and that the 
annual increase was 86,230 tons. A calculation of 
possible future demands (the estimates being based on 
the present output of approximately 220 million tons 
of coal per annum), if all our mines used steel supports, 
led to a figure of 450,000 tons per annum for five 
years, equivalent to | ton of steel per 490 tons of 
output, which was practically the same figure as that 
applying to several modern collieries during the period 
of installing steel supports. It was also estimated 
that when the installation was completed, the annual 
consumption in replacements might amount to 
219,000 tons, or about 1 ton of steel per 1000 tons of 
output. 

In the course of discussion it was mentioned that 
the use of steel in mining in German is increasing, 
and that some booklets on the subject have been made 
available to the British Steelwork Association. 

Throughout the Congress there was little time for 
discussion of the papers, and authors were given full 
scope for the presentation and illustration of their 
contributions. Written criticisms, however, were 
invited. 








Tue Soviet Union requires large quantities of sulphur 
for use in connection with the rubber and paper industries, 
and the production of dyes, and the discovery of sulphur in 
deposits estimated at 1,300,000 tons in the Alexeev 
section of the Samara district will result in the develop- 
ment of the sulphur industry on a large scale. Already 
mines estimated to contain 264,000 tons have been put 
into operation, and a sulphur-treating plant is being con 
structed. Sulphur is also being worked in, Central Asia 
and the Middle Volga, where the deposits are of the finest 
quality, though, in some cases, exploitation is much 
hindered by the lack of roads and labour. 
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The Human Factor in Arc Welding. 


By W. 
TINHE lines of an engineer fall sometimes in places 

which are much more interesting than they are 
pleasant. Among such the writer would reckon 
investigations of the efficiency of arc welding. Apart 
from the human element, the variations of chemical 
composition, of micro-structure, of the effect of heat 
treatment (when heat treatment is possible) of the 
locked stresses and (or) deformations of structure 
which are so difficult to control (and more difficult to 
forecast) offer such a measure of interest as would 
satisfy by their fascinating diversity any amount 
of scientific curiosity. There is, however, an element 
of uncertainty which tends to disconcert the 
investigator. 

Happy—temporarily—is -the investigator, and 
those he serves, if he and they are able to ignore 
the human factor. Happy—temporarily—-it all 
are content to assume that as electrodes tested in 
the makers’ works by depositing metal by skilled 
welders in the manner laid down in the relevant 
B.S.1. specification give excellent results, then with 
the same electrodes their own welders will, day in 
day out, do nearly as well. By ‘nearly as well” 
the writer means, say, within 90 or 95 per cent. 
Such a state of mind is far more prevalent than the 
healthy scepticism which would require far more 
supervision than welders usually get. 

To many firms trade tests of the men recruited 
and periodic re-tests of all men in their employ are 
as regular a feature of routine control as the costing 
of the jobs done. To many more firms trade tests 
are unknown—they are satisfied if the finished weld 
looks fairly regular. What it may be below the 
surface is not considered by such firms. Fusion may 
be imperfect, slag inclusions may exist, the deposited 
metal may be markedly crystalline. Factors of 
safety which, on calculations based on the electrode 
makers’ propaganda, are assumed as being 3:5, 
or even 4-0 to 1 might be found to be 1-5 to 1, which 
would be disconcerting to the peace of mind engen- 
dered by the placid assumption that all is well. 

Only a few of the excellent firms in the first group 
can possibly be expected to install Réntgen ray 
apparatus in order to examine each weld. Valuable 
and almost indispensable for pressure vessels, it 
would: be inconceivably costly to take X-ray photo- 
graphs of all the welded joints of a bridge or in a 
pipe line. Therefore, when any confidence is legiti- 
mately placed on are welding as a substitute for 
riveting, that confidence should be based upon 
adequate supervision of men of proved skill. We 
cannot burn down the house every time we want 
roast pork ; in fact, it is too expensive to test com- 
mercial welds on such objects as bridge girders, or 
pressure vessels by stressing to destruction a single 
girder or a single cylinder out of a group. And a 
single such test, if good, is not positive proof that all 
are good, and if the single test is bad, while it is not 
certain that all are bad, there is the uncomfortable 
analogy of the strength of the individual link in a 
chain. 

The object of the writer is to point out the wide 
divergence that the human element displays. This 
divergence is endemic rather than epidemic. The 
cases now to be summarised have been selected from 
the result of tests carried out during the past six 
years, taken in different works with different elec- 
trodes. While numbered consecutively below, they 
are deliberately numbered out of their chronological 
sequence. 

SERIES 1. 

Grade of steel, 28-32 tons per square inch. Length 
of test we Id a Four tensile test pieces in each 
stage, Nos. 2, 5, 8, 10; Nos. 1 and 12 discarded ; 
same grade of electrode throughout. 

Three welders, designated ** A,” “ V,” “ F.” First 
test by welder “ A,” made between }in. plates inclined 
at an angle of 45 deg., centre about level with 
operator’s eyes. 

Second test by welder 
plates fixed vertically, 
operator’s eyes. 

Third test by welder “ F,’’ made between }fin. 
plates fixed on a bench, at height of about 3ft. from 
floor. 


. V 9 
centre 


between in. 
level with 


made 
about 


cope Point, Tons per Square inch. 
Welder “ V.” Welder 
2 (vertical). 
16-40 
15-4 
16-03 


Tensile Tests : 
Welder 
1 “inlined 
15-7 
.12-93 
- 13-90 


“ee” 


Maximum 
Minimum 
\verage 
Tons per Square Inch. 

22-3 

18-4 

20-2 


Ultimate Stress, 
- 23-05 
. 14°87 
18°45 


Maximum 
Minimum 
Average 

Ultimate Stress Expressed as Percentage of Specified Minimum 

Ultimate Stress of Parent Metal, 28 Tons per Square Inch. 

. 82-5 79- 99-5 
Minimum -53-0 . 65- 94-3 
Average (66:0 2. veh esi ed ‘ -- 96°5 

The average y tegeten probably overstate the per- 
centage efficiency. Even if they were correct, the 


Maximum 


P. 





margins between the average and minimum efficiency 


DIGBY. 


on inclined and vertical welds are not such as any 

advocate of are welding would care to broadcast. 

He could, however, claim a 95 per cent. efficiency 

on flat welding and rightly emphasise the fact that 

the minimum is only 24 per cent. below the average. 
SERIES 2. 

Was on similar lines to the third test in Series 1, 
but with a different electrode, and the same operator. 
The tensile test results were as follows :— 

Yield Point, 


Maximum 
Minimum 
Average . 


Tons per Square Inch. 


Ultimate Stress, Tons per Square Inch. 


Maximum : ee week a ase, RL» Seca koe 


Minimum ca cnee 1a Gee ene a er os 
RE SS OA SPU A 2a 


Ultimate Stress Expressed as a Percentage of Specified Minimum 
Ultimate Stress of Parent Metal, i.e., 28 Tons per Square Inch. 


Maximum 
Minimum 
Average .. elt oe hes 

Here we have a wana lower range of values than 
in Group 3 of Series 1, with reasonable regularity, 
i.€., & minimum value within 5 per cent. of the 
average value. 

SERIES 3. 

Still using the same electrode as in Series 2, but 
with different welders, and test welds 18in. long, 
with five tensile test pieces in each group Nos. 2, 4, 
5, 6, 7, the results for flat and vertical welds were 
as follows :— 

Yield Point, Tons per Square Inch. 

] (flat). 2 (vertical). 
15-72 16-65 
12-2 15-92 
14°17 16-10 


Tensile Tests : 


Maximum 
Minimum 
Average .. 
Ultimate Stress, Tons per Square Inch. 
25-8 
21-4 a : “¢ 
23°5 earn ys 


Maximum 
Minimum 
Average 
Ultimate Stress Expressed us Percentage of Specified Ultimate 
Stress of Parent Metal, i.e., 28 Tons per Square inch. 
92-0 90-0 
76-5 68-8 
84-0 83-0 


Maximum 
Minimum 
Average .. 

These tests — the low range of values 
ascertained in Series, 2, but showed much greater 
irregularity in the value of the weld executed on 
the flat. The margin between minimum and average 
values of the vertical weld is also too wide to justify 
the optimist in his indifference to what is hidden. 

SERIES 4. 

Was on a larger scale. The test plates were longer 
and tensile tests were taken of the parent metal ; 
percentage comparisons are, therefore, more exact. 
The grade of steel was 28 to 32 tons ultimate stress 
per square inch, the length of each test weld was 
3ft. 6in., and the plate thickness #in. Six tensile 
tests were taken from each weld. The same type of 
electrode was used throughout. The object was to 
compare the efficiency of the three best welders in 
the employment of the firm concerned and to ascertain 
the degree of regularity of their work : 


Yield Point, Tons per Square Inch. 


Welder “ B.” Welder ‘ C 
18-23 - 18-82 


Tensile Tests : 
Welder ‘* A.” 
Maximum.. 18-84 . 
Minimum . 18-39 17°27 17 
Average 18-11 16°58 18- 
Yield Peint of Parent Metal. 

19 18-36 


97 
33 


18- 17-16 


Tons per Square Inch. 
23-10 
20-91 
22-23 


Ultimate Stress, 

24-06 
9-21 

21-84 


26-52 
24-26 
23-34 


Maxunum. . 
Minimum .. 
Average 
Ultimate Stress of Parent Metal. 
29-03 29-28 


29-54 


Ultimate Stress Expressed us Percentage of Ascertained Value of 
Parent Metal. : 
79-0 
71-5 
76-0 
of welder 


82-8 
66-1 
75+3 


Maximum. . 
Minimum .. 
Average 


The extreme regularity work 


“O's? 
is notable, but between his best and worst, maximum 
and minimum, there is a range of 11 per cent. Between 
his average and minimum, which is the better 


criterion, the margin is only 3 per cent. While there 

is 10-5 per cent. between.the minimum values of 

*B” and “ C,”’ the margin of 9-2 per cent. between 

** A’s”’ average and minimum is disturbing. Con- 

trasting best and worst, the margin is 24 per cent. 
SERIES 5. 

In this section, examples are quoted of welds 
which may be termed ‘“‘ exhibition ”—that is to say, 
welds carried out by a demonstrator on the electrode 
maker’s staff. Welds made by such men are not 


likely to be worsened through the fatigue of the 
operator. This test was on all fours as to dimensions 





and number of test pieces with Series 2, but a different 
electrode was used. The results were as follows :— 
Yield Point, Tons por Square Inch. 


Maximum 
Minimum 
Average 


16-3 
15-97 
16-17 


Tons per Square Inch. 
26-6 
22-9 
25-5 


Ultimate Stress, 


Maximum 
Minimum 
Average 


Ultimate Stress Kupressed as Percentage of Minimum Ultimut: 
Stress of Parent Metal, i.e., 28 Tons per Square Inch. 
Maximum 95-0 
Minimum 81-6 
Average be ee lle ee 91-0 

So far as can be ascertained, it is not the invariabk 
rule to take tensile tests after the exhibitionist has 
left. In this case, the finish was attractive, but the 
range of value between average and minimum too 
high. 

SERIES 6. 

In this case, the demonstrator of another tirm 
was, perhaps, taken at a disadvantage when he was 
set the task of exhibiting the excellence of his wares, 
in that he was given an overhead weld to execute 
as well as the conventional flat weld. The test 
welds were 30in. long by in. thick : 

Yield Point, Tons per Square Inch. 
1 (flat). 
16-1 . 
12-45... ‘ 8- 
15-05 «i he 


2 (overhead ) 
Maximum 2 
Minimum 
Average .. 


44 
98 


Ultimate Stress, Tons per Square Inch. 
26-9 

22-25 

24-00 


25-5 
18: 


Maximum 
‘ 
21-53 


or 
Average .. 
Ultimate Stress Expressed as a Percentage of Specified Minimum 
Ultimate Stress of Parent Metal, i.e., 28 Tons per Square Inch. 
96-0 91-0 
79°5 vr 66-0 
85-6 ve . 16°8 


Maximum 
Minimum 
Average .. 

Incidentally, the overhead weld was done towards 
the end of a long day. For the moment, the writer’s 
only interest is to point to the reduction of nearly 9 
per cent. between the average strengths of the two 
classes of joints, together with a minimum value 
13-5 per cent. below the minimum for the flat 
tests. 

It would be possible, if conditions of space per 
mitted, to carry the citation of such tests from a 
series of six up to five times that number. All but 
two would show variations in the human machine of 
similar range. 

The figures given are open to the criticism that 
they give only the ultimate stress and yield point. 
It would have been possible to have extracted from 
the writer’s files the parallel figures for each group, 
for the elongation and bend tests, but in only one 
or two cases for the Izod impact test value. Let 
us assume that a trade test can be formulated embrac- 
ing all these, with a weighting of the marks allotted 
according to their importance. Logically, if we lived 
in @ non-commercial, non-competitive world in 
which the only tribal deities were the attainment 
of a mechanical perfection in all our work, some such 
scheme of minutely detailed trade tests for the 
human personnel would be valued twenty times as 
highly as the scheme of testing now specified for 
our inanimate electrodes by the B.S.I1. 

Let us take the mechanical properties of the mate- 
rial to be welded, and having obtained them in the 
usual way, assess their values as follows :— 


Ultimate tensile stress 

Yield point 

Bending angle without fracture 

Percenta# elongation on Sin. test bar 
Percentage elongation on 2in. —s frac ture 
Izod impact test Po vie 
Fracture—appearance 


It is a little doubtful as to whether we should 


include the last two. 
The application of this index would be as follows :- 


(1) Ultimate Strength.—The value of the parent 
metal (a) being reckoned as 100, then the value ot 
of the weld (6) would be its percentage of 100. - 
marking we should need a grading of the ratio 4: 
perhaps along the following lines :— 


Ratio b : a range. 


100 to 0-95 .. Deduct from 100 0-5 points for each 0-01 


by which ratio is less than 1-0. 

Deduct 2-5 plus 1-0 points for each 0-01 by 
which ratio is less than 0-95. 

Deduct 7-5 plus 1-5 points for each 0-01 by 
which ratio is less than 0-90. 

Deduct 15-0 plus 2-0 points a each 0-01 
by which ratio is less than 0-8 

Deduct 25-0 plus 3-0 points tor each 0-01 
by which ratio is less than 0-80. 

Deduct 40-0 plus 4-0 points for each 0-0! 
by which ratio is less than 0-75. 


(2) Yield Point.—Proceed as above, doubling all 
values. 

(3) Bending Angle Without Fracture.—Let us call 
the angles through which test bars of the parent 
metal and a test bar with the weld in the centre 
may be bent (a) and (b) respectively. 

Then the system of marking of the test piece 


containing the weld would be ( sin .— sin 3) 


x 100. 
(4) Percentage Elongation.—Proceed in each case 
as for ultimate stress, taking all figures. 


0-95 to 0-90 .. 


0-90 to 0-85 .. 
0-85 to 0-80... 
0:80 to 0-7 


0-75 to 0-70... 
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(5) Izod Impact Test.—Proceed in each case as for 
ultimate stress. 
(6) Appearance of Fractures on Tensile Test. 
Deduct from 100 at following rate : 
5-0 points for each | per cent. of area unsound. 
0-5 points for each 1 per cent. of area coarsely crystalline. 
0-25 points for each | per cent. of area finely crystalline. 
The writer is, however, a little afraid of Nos. 5 
uid 6 as affording too much ground for doubtful 
disputations, but if we wish to make our appraise- 
ment of the mechanical value complete, we ought 
certainly to make some assessment for the Izod 
test, and perhaps to add something for the appearance 
of the fracture. 
All very logical, and very nice, but far too long, 
far too complicated at present for any but an 
extremely select, ideally run educational undertaking, 


So 


Weld A, Fig. 1, is fairly good at the left and right 
of the photograph, as these areas, judged by their 
fractures, would have a tensile strength from 85 to 
90 per cent. of the original plate value. There 
is @ very bad area in the middle due to slag inclusions. 
At this point a leak would have occurred, at a very 
low hydraulic pressure, and the tensile value over 
the length of 1}in. would be about 5 per cent. of 
the original plate value. 

Weld B is even worse ; it is full of slag holes and 
areas of bad fusion. As an example of thoroughly 
bad welding over a length of 6in., it is hard to 
beat. It would be optimistic to assess its tensile 
strength at 30 per cent. of the original plate value. 

Weld C has two markedly good areas, at the ends 
where in one case the tensile strength over 2}in. 





would be 90 per cent. of the plate value, and in the 
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when the candidate for an Honours Diploma in his 
periodic trade test (or his monthly licence as a graded 
welder) can see his test pieces machined, witness 
all tests, and learn where he falls short of the ideal. 
Perhaps when one Minister of the Crown is charged 
with the duty of finding unremunerative work for 
& maximum number of hours per day for each citizen, 
quite a lot of votes could be gained by advocating 
State welding schools and monthly tests of the 
logical kind. 

Pending such days, our crying need is for skilled 
and conscientious craftsmen, in order that are 
welding may be executed in the manner that is 
possible, and which is so persistently heralded as 
having been attained. How, then, are we to grade 
quickly the skill of the man recruited in the open 
market, or sent out from the shops to an erection 


job? It is one thing even in the shop to set a man 





ARC WELD FRACTURES 


other 90 per cent. over Zin. As made, this joint would 
have leaked badly in two places. 

The three men who made these test samples came 
with good testimonials, but all had been unemployed 
for various lengths of time. 

Weld D, Fig. 2, also overhead, was made by a 
man who had had at least a month’s continuous 
employment during which he had used the electrodes 
employed on this trade test. Very poor in quality 
internally, and full of slag holes, the external appear- 
ance was reasonably smooth. The portions of the 
weld to the left and centre would have had tensile 
values between 35 and 45 per cent., and that.at the 
right about 75 per cent. That is to say, on an 
hydraulic pressure test to 50 per cent. above working 
pressure, this joint would have appeared satisfactory, 
and justified an ignorant complacency. 

Weld E represents fairly good field work—the 





is impossible, the stratification of coarse and fine 
crystal structures will show variations which are 
extremely rare even in bad castings. 

So far, the writer has not been able to study the 
effect of human fatigue on the quality of welding. 
It is to be expected that irregularity of execution 
will increase after a certain number of hours’ con- 
secutive work and that the deterioration point of 
the same individual will not be constant, while its 
coming with different individuals will be still more 
irregular. So far as the six photographs selected. 
for illustration above are concerned, in each case the 
trade test was made immediately on coming on, or 
else half-way, through a shift. Therefore, the only 
adverse factors would be, as regards the first three 
welds photographed, the fear of failing to get the 
job, and lack of skill through unemployment; as 
regards the second three there would be the men’s 
fear of losing their jobs. 

The ideal trade test would be one in which the 
welder tested was ignorant during the time he was 
executing the work which of several samples were 
to be dissected. We shall have to distinguish—it 
we can—between the dexterity which is available for 
test purposes only, and the dexterity which, at the 
end of a long day, or at the end of any one of a series 
of long days, will give good 85 to 90 per cent. work. 

Failmg the ideally executed trade test, it is an 
open question as to whether or not the whole of a 
man’s output for six to eight hours should be dis- 
sected. If such tests took place at intervals of about 
100 working days, the premium of | per cent. would 
not appear to be an entirely prohibitive price to pay 
for a knowledge which is at present generally lacking. 
or is at best fragmentary. If the cost were prohibitive 
examination by X-ray photographs should be con- 
fined to the first, middle, and last hours’ work. 

Good welding is a highly skilled craft, and at best 
justifies the claims made. But good manual crafts- 
men have not the mechanical routine of, say, a 
turret lathe hand. And between the actually good 
and the supposedly good is a great gulf. It is in this 
gulf that grave danger may lie. 








BRAZILIAN CENTRAL RAILWAY 
ELECTRIFICATION. 


On Monday, May 15th, a decree was signed by Dr. 
Getulio Vargas, the President of the Brazilian Republic, 
authorising the electrification of certain lines of the 
Central Railway by the Metropolitan-Vickers Electrical 
Company, Ltd. 

A considerable amount of preliminary work remains to 
be done before the technical details of the scheme can be 
settled, and the work put in hand, and engineers of the 
company both in Brazil and in this country are already at 
work collecting information to enable decisions to be made 
respecting these details. The scheme is to comprise the 
electrification of a route length of 150 kiloms., which 
includes 325 kiloms. of main single track and 50 kiioms of 
siding. The urban and suburban section between the 
station of Dom Pedro in the city of Rio and Deodoro. 
where the line divides, will be served by trains each con- 
sisting of one motor coach end two trailer coaches. The 
main line electrification from: Deodoro to Barra do Pirahy 
to the north-west with a short spur to Paracamby and the 
branch from Deodoro to Santa Cruz to the west will be 





served by electric passenger and freight locomotives 
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to do a trade test—and even then there is a delay 
waiting for the machining and breaking of test 
pieces. It is quite a different matter in the field. 
Even if the precaution has been taken to have plates 
with their edges planed, such have usually to be 
sent away for cutting. It is exceptional to be able 
to have a cold saw or flame cutting gear at hand. Yet 
whenever possible an overhead test weld made in 
the field should be 16in. to 18in. long. Sending 
away for cutting and testing may be dispensed with, 
provided that the weld is nicked with a cold chisel 
or @ nick cut in a planing machine, and the plate 
then broken. 

A few field and shop trade tests of overhead welds 
taken in this fashion may perhaps be as instructively 





disturbing to others as they were to the writer. 
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external finish was reasonably good. Successive 
test welds 2in. in length would, allowing for the 
traces of slag at the left and centre, have given 
tensile tests of 80, 80, 80, 70, and 50 per cent. of the 
plate value. 

Weld F. ‘The first 4in. from the left of this weld 
represent good work with only minor blemishes ; 
the tensile value 95 per cent. There is then a buried 
slag inclusion, and then after lin. of good work, 
marked deterioration and irregularity. 

Instead of citing six fractures of welds made 
as trade tests, it would have been possible to have 
presented several times as many. Every type of 
crystalline structure found in castings good, indifferent 
or bad, will be found when welds are tested to 
destruction. Further, where annealing after welding 





drawing ordinary steam rolling stock coaches or wagons, 
which will be taken over by steam locomotives when they 
reach the main line running from Sao Paulo to Parahyba 
do Sal at Barra do Pirahy, and on the continuation of the 
line from Santa Cruz to Itaguahy and beyond. The 
electrification also includes the Maritima Dock sidings 
The Metropolitan-Vickers electro-pneumatic system of 
control will be used throughout and pantagraph type 
collectors will be used on the trains and locomotives for 
collecting direct current at 3000 volts from the overhead 
line equipment which will be erected with the usual 
catenary suspension. The present scheme is that the sub- 
stations, of which there will probably be five at different 
parts of the line, will receive three-phase power from a main 
transformer station which will transform from 80,000 down 
to 44,000 volts. It will then be at this latter voltage that 
the power will be distributed through a double-cireuit 
overhead transmission to the sub-stations, where it will 
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pass through transformers and rectifiers to the overhead 
line of the track. The total power capacity of the sub- 
stations will be about 25,500 kW. The all-electric signal- 
ling will be supplied by the General Railway Signal Com- 
pany, Ltd., of London, the apparatus being manufactured 
by the Metropolitan-Vickers Electrical Company, Ltd., at 
Manchester. The system will comprise both fully auto- 
matic and power-controlled sections embodying the latest 
signalling practice. 








Cable Laying in Rural Areas. 


Wart has been done in Holland in the way of laying 
cables across country for rural distribution was described 
by Mr. P. V. Hunter in his Presidential Address delivered 
before the Institution of Electrical Engineers in October 
last, and in view of the advantages as regards 
amenities, reliability, and general convenience of the 
scheme, he suggested that a special effort should be made 
to employ cables in rural areas in this country. 

The amount of 10-kV underground rural cable that has 
been laid in Holland exceeds 10,000 miles, and the network 





from 2} to 4 miles per hour. <A four-cylinder, 1000 r.p.m. 
petrol engine, with a maximum output of 54 B.H.P. at 
the R.A.C. rating, provides the power. Four forward and 
reverse digging speeds of 3ft. 6ft., 9ft.. and 12ft. per 
minute are obtainable. The 12in. or 18in. buckets are 
composed of hard-wearing steel, and the teeth of chrome 
vanadium steel. Hot riveted channels and plates, rein- 
forced with angles, form the three-point suspension frame. 
The boom can be telescoped to give various lengths, 
varying in increments of 3in., the boom hoist being 
hydraulically operated and it can be locked in any position. 
Fitted with the maker’s latest wear-resisting rubber joints, 
the caterpillar track has an area of 1260 square inches, 
the width of the tread being 10in. For steering, twin disc 
clutches are provided, and as the demonstration indicated, 
the general manipulation of the machine leaves nothing 
to be desired. By means of the belt conveyor, to be seen 
in Fig. 1 next to the boom hoist, the material can be 
discharged on either side of the trench. 

The drum carriage (Fig. 3) which follows the trench 
excavator was also made by John Allen and Sons (Oxford), 
Ltd., to the cable maker’s design, and is capable of carrying 
cable drums up to 8ft. in diameter and weighing up to 
5 tons. Mounted on the full caterpillar track, with an 
area of 1680 square inches and with wear-resisting rubber 





is by no means confined to particular areas. When cables 


joints, the truck can be hauled on any type of ground by 


smelling, regulation lamp, so we wrote in our issue of 
June 26th 1874, was both extravagant and inefficient. 
It was impossible to read by it at night and it did nothing 
more than render the darkness visible. Attempts had 
been made to burn the oil under forced draught on the 
Argand principle but it was found that under the condi. 
tions prevailing in a railway carriage the glass chimneys 
continually broke. The obvious way to effect improve. 
ment, we argued, was to use gas as the illuminant. Thai 
it was practicable to employ it had been demonstrated 
on the Metropolitan Railway. On that line the gas was 
carried under ordinary pressure in bags on the tops of 
the carriages. The system had however several short 
comings. The light given by it while better than thai 
from oil lamps was not very steady. Air was apt to 
become admixed with the gas and to effect a wholly 
disproportionate reduction in its illuminating power. 
The gas being at ordinary pressure, a sufficient supply 
could be carried in the bags for runs of say 4 or 5 miles 
It was however quite impossible to equip a long-distance 
train with a reservoir to hold enough gas for the whole 
of the journey. Many attempts, we noted, had been 
made to use compressed gas but they had proved abortive 
It was found that compressed coal gas deposited carbon 
and soon lost nearly all its illuminating power. Furthe: 





it was discovered that while the reservoir might be mac: 








FiG. 1—TRENCH EXCAVATOR AND DRUM CARRIAGE 


are laid across country the cost of trench work, especially 
if carried out by trench excavators, can be considerably 
reduced. The employment of underground cables for 
rural work in this country is, however, inclined to languish, 
partly because engineers have been reluctant to run 
them across country in the same way as they do over- 
head wires. But, as a recent demonstration of rural cable- 
laying between Herne Bay and Canterbury indicated, there 
is no solid objection to the scheme. As Mr. Hunter ex- 
plained in his Presidential Address, it should be possible 
to standardise a universal type of rural cable for 11-kV 
of fixed conductor size, and of special design to enable 











FiG. 3—DRUM CARRIAGE 


it to work at the stresses permitted in super-tension 
cables, and so to obtain a reduction in the cost of manu- 
facture and economies in other directions. 

The trench excavator used in the demonstration given 
last week by Callender’s Cable and Construction Company, 
Ltd., is shown in Figs. 1 and 2. It was designed and built 
by John Allen and Sons (Oxford), Ltd., of Cowley, 
Oxford, and is arranged for back digging. The total 
weight of the machine is 6 tons 11 cwt. The maximum 
height, 7ft. 3in.; the width, 4ft. 8in., or 4ft. Ofin. over 
caterpillars ; whilst the length when travelling is 27ft. 4in. 
The machine can excavate a trench from 12in. to 18in. 
wide up to a depth of 4ft. 6in. The travelling speed is 





means of a Fordson tractor with a caterpillar track of the 
standard type. 
The estimated cost of working the machine is as follows : 


Per annum. 
£ s. d. 
Taking the cost of machine at £1100, and 
writing the machine off in five years .. 
Interest at 4 per cent. on diminishing 
balances averages ae a ee eee 
Repairs, including sharpening of teeth 

Working 150 days per annum - 50 
Working 200 days per annum aie cae, 
Costs per day, working 

150 and = 200 
days per annum. 
£ s. d. 


220 0 0 


26 4 0 
0 
0 


s. d. 
Interest and depreciation 
Wages, at £3 15s. for 54 days 
Petrol, 12 gallons at Is. ‘ 2 
Oil eee opt 
Repairs 


12 
13 
15 


Costs in pence. 


Pye aa 
Per c. yd. 
a dees 


150 200 


Daily output of trench, es 
12in. wide by 3ft. deep. Per lin. yd. 

sacar oneapagacinsi 
Days per year 150 200 


100 cube yds. = 300 lin. yds. 
150 50 
= 600 


7-76 | 7: 
5-1 | 4: 
sian i 


59 “49 
- 66 


24 


4 
9 
7 


g| 1-7 | 
3 29 | 
{ ie 


” 
” ” 


A fair average would be 400 to 500 lineal yards of 3ft. by 12in. 
trench per day. 

The cable being laid between Herne Bay and Canter- 
bury is a three-core, 11-kV screened cable, specially 
developed for rural work. Each of the three conductors 
is of oval form, with an area of 0-05 square inch. They 
are insulated with a minimum thickness of dielectric of 
0-10in., the outer paper on each core being metallised to 
form a screen. The three cores are Jaid up and bound 
together with a narrow fabric tape, with copper wires 
woven into it, so as to bond the three screens together 
and to the lead sheath. After the drying and impregnat- 
ing processes, the cable was covered with an alloy sheath 
containing 0-85 per cent. antimony and the cable 
was served with two embossed paper tapes, one a 
closely woven cotton tape and the other a hessian tape, 
well compounded at each stage with waterproof com- 
pounds. The complete cable is 1-35in. in overall diameter 
and is supplied in normal drum lengths of 440 yards, 
weighing approximately 28 cwt., or 33 ewt. complete with 
the drum, 








SIXTY YEARS AGO. 


Tue lighting of railway carriages sixty years ago 
afforded passengers a subject for profuse grumbling and 
inventors a wide opportunity for the exercise of their 
ingenuity. In spite however of the importance of the 
subject and the large amount of attention that had been 
paid to it wick and oil were still relied upon almost exclu- 
sively to supply the illumination. The heavy, evil- 





FiG. 2-TRENCH EXCAVATOR 


completely tight to air it would still allow the compressed 
gas to leak. At last however, so we recorded, it appeared 
that a satisfactory solution of the problem had been 
found. It had been supplied by Herr Julius Pintsch of 
Berlin a well-known Continental maker of gas meters and 
gas fittings. He had begun his work on the gas lighting 
of trains in 1867 in conjunction with the officials of the 
Niederschlesisch-Markische railway. That railway had 
now adopted the Pintsch system and it was being rapidly 
applied on eight other Continental lines. In this country 
experiments were being tried with it on the London and 
North-Western Railway. The Pintsch system, we need 
hardly remind our readers, made use or makes use—for 
it still survives—of gas derived from the retorting of oil. 
The gas was compressed to about 90 lb. per square inch 
and was carried in wrought iron cylinders beneath the 
coaches. We recorded that on the London and North 
Western Railway it had been found possible to carry 
enough gas on each carriage to last without recharging 
for a run of over a thousand miles. The light given in 
the carriage was nearly twice as great as that supplied 
by a standard oil lamp. There was no tendency for the 
gas to deposit carbon and on the Continent it had been 
found that after being left untouched for eight months a 
charged cylinder contained gas at a considerable pressure 
and of good illuminating power. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s, 2d. post 
Sree, unless otherwise stated. 


SCOURED COTTON FABRIC. 

F.57. This specification for Scoured Cotton Fabric 
for Aircraft Purposes replaces the Air Ministry Specifica- 
tion D.T.C. 94 A for Airship and Balloon Cotton Fabrics. 
Price ls, 2d. post free. 


ELECTRIC SIGNS. 

No. 559—1934. This new specification, just published, 
forms a complete guide to those charged with the respon- 
sibility of installing and maintaining electric signs. It 
refers to those of box or other forms using filament lamps 
and/or discharge tubes operating in conjunction with 
double-wound transformers and auxiliary apparatus. 
After defining the terms employed, it deals with the subject 
matter under three main headings :—({1) Construction, 
(2) electrical apparatus, and (3) wiring. 

In Part 1 the strength, incombustibility, fire resistance, 
damp-proofing, non-corrodibility, reinforcement, backing, 
thickness and fixing of glass, means of attachment, pro- 
vision for inspection, moisture drainage, ventilation and 
means of access are all dealt with. 

Part 2 covers transformers, choking coils, resisters, 
casings, condensers, bushing and earthing, lampholders, 
moulded insulating material and flashers. 

Part 3 deals with high-voltage cables, bare conductors, 
supports for and installation of cables, and low-voltage 
wiring. 
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Railway and Road Matters. 


\NOTHER novel feature in the Great Western summer 
ervices to be introduced on July 9th, besides the Oxford— 
Paddington run in the even hour, is the provision of an 
oil-mechanical rail car to run twice daily in each direction 
between Birmingham, Gloucester, Newport, and Cardiff. 
Che maximum designed speed is 75 to 80 m.p.h. Third- 
class fares will be charged, with a supplementary fee of 


2s. 6d. A short description of these cars will be found on 
another page of this issue. 
Tue administration of the Metropolitan Railway, 


because of its association with the Great Western and: with 
the northern railways—of the latter, the Great Central in 
particular—desired it to be regarded as a main-line com- 
pany. It had, for instance, its own parcels service, with 
collection and delivery vans. The difficulty of carrying 
on that business, now that the line has been absorbed in 
the London Passenger Transport Board, has been met by 
the four main line companies taking it over from July 2nd. 


We regret to have to record the recent death of Mr. 
\rthur Turnbull, whose retirement from the position of 
district engineer, Crewe, L.M.S. Railway, we announced 
on page 36 of our issue of July 8th, 1932, and who had 
joined the London and, North-Western Railway in 1890. 
Just previously—on June 17th—to Mr. Turnbull's retire- 
ment the Great Bridgeford fatal derailment occurred, and 
ihe behaviour of the permanent way on that occasion was 
line testimony to the manner in which Mr. Turnbull 
rovintained his road, 


‘HE severe curvatures of the north-bound line of the 
Baker-street and Waterloo tube in the station at Waterloo 
and of the north-bound line of the Hampstead tube at 
Charing Cross, lead to the railway cars being, in places, 
a considerable distance from the platform edge, and so 
create an undesirable gap between the platform and the 
entrance to the car. To draw attention to the gap so 
that the passenger shall step carefully a series of lights 
are used at the gaps. These are now normally extinguished 
and suddenly switched on just before a train comes to rest. 
That is done by the train interrupting a ray of light from 
a special projector lamp on to a photo-electric apparatus. 
The lights are switched out as the train leaves the station. 


On Sunday, June L7th, 1934, the ‘ Flying Hamburger ” 
made a non-stop run of 577 kiloms. (360 miles) from Berlin 
to Cologne in under five hours, reaching a speed of 100 
i.p.h. When the ordinary train schedule is adapted to the 
express rail-car service, the run is to be done in 4} hours, 
and, according to Dr. Dorpmuller, Director-General of the 
(ierman State Railways, if extensive improvements to the 
permanent way are carried out, it will be possible to attain 
speeds of nearly 200 k.p.h. (125 m.p.h.). The economic 
results show that the amount of fuel used by the “ Flying 
Hamburger” on the single trip to Cologne was equal to 
a second-class fare from Berlin to Cologne. The con- 
struction of a car with 600 H.P. engines in place of the 
100 H.P. engines of the present vehicle is in contemplation. 


{nour once a month reference is made herein to the 
Ministry of Transport railway statistics. These, we would 
say, are published as a result of the Railways Act, 1921, 
and undoubtedly serve a very useful purpose as a guide 
to the business being done by she railways. Enlighten- 
ment as to that was previously only possible from the 
weekly traffic, returns. The Minister of Transport was 
recently asked a question as to the cost and value of these 
statistics, and in reply said that their compilation cost 
his Department £1200 a year, exclusive of printing, and 
some 250 copies were sold monthly. He did not know what 
the cost to the companies was, but no doubt the bulk of 
the information would, in any event, be compiled by them 
for their own use. He was satisfied that their continued 
publication served @ useful purpose from the point of view 
of the railway companies themselves and of the various 
bodies which are concerned with railway traffic and charges 
and with the economic and efficient management of the 
railways. 

Unper the Metropolitan and Metropolitan District 
Railways (City Lines and Extensions) Act, 1879, the 
Metropolitan District Railway was bound to run a certain 
number of “ Inner Circle ” trains over its tracks between 
South Kensington and Aldgate. That service has been 
inconvenient, as a path had to be found for it among the 
District’s own trains. Moreover, since the London Elec- 
trid Railways—with which the District was allied—have 
had tube railways from Baker-street, Euston, and King’s 
Cross, there has been less need for the “ Circle ” trains. 
The London Passenger Transport Board sought powers, 
therefore, in the Bill now before Praliament to provide 
an improved exchange station at South Kensington and 
to be relieved of the statutory powers mentioned above. 
The proposals were explained by the Board to the Kensing- 
ton Borough Council, and the latter’s opposition was with- 
drawn when in Committee. The question was, however, 
revived by Sir William Davidson, the Member for Kensing- 
ton, on the third reading of the Bill on June 20th, but his 
amendment was rejected by 120 votes to 40, and the Bill 
was passed. 


It was twenty years ago, on June 18th, since a cloud- 
burst caused, the washing away of the railway bridge over 
the Baddengorm burn at Carr Bridge, between Aviemore 
and Inverness, on the Highland Railway. What the late 
Colonel Druitt referred to as “an aerial disturbance of 
quite a phenomenal and unprecedented character ’’ led 
to the flooding of the burn and the weakening of the 
foundations of the abutments and wing walls on the down- 
stream side of the bridge carrying the railway. A passenger 


train from Perth was passing when the flood was at its- 


height. The engine, tender, a horse box, and two coaches 
had got over the bridge when it collapsed, causing the 
fourth vehicle to fall into the stream and to be washed 
away. As showing the strength of the flood, it may be 
remarked that a mass of brickwork of the bridge, 8 tons 
in weight, was carried 200 yards down the stream. Five 
passengers were drowned. Nine days later there was a 
collision outside Cannon-street Station, in which one 
passenger was killed. The six passengers killed in those 
two accidents were the only fatalities to passengers in 
train accidents in that eventful year of 1914. 





Notes and Memoranda. 


THE new Napier “ Dagger ”’ air-cooled aero-engine has 
twenty-four cylinders arranged in four banks of six each. 
It is capable of giving about 630 H.P. at 3500 r.p.m. and 
weighs about 2 lb. per horse-power. 


AN improvement in the soundness of aluminium, pistons 
and crank cases for aircraft and for high-speed motor cars 
and a reduction in the number of works “ rejects” has 
been found possible as a result of a very simple method for 
the removal of dissolved gases in aluminium during casting 
which has been developed by the British Non-Ferrous 
Metals Research Association. The method is one which 
can be applied in the foundry to any aluminium alloy. 
Provisional patent protection has been obtained for the 
method and large-scale tests on melts up to 600 Ib. have 
been made. The cost of the treatment is estimated to be 
less than one-tenth of a penny per pound of metal. 


In the rinsing of pickled metal articles there should, 
says H. G. Hobbs in Iron Age, be ample water so that 
the rinse tub will be kept clean with a fresh supply of water 
running into it at all times, and this waterline should be 
large enough quickly to fill the tub after it has been 
emptied. A high-pressure spray system fitted inside the 
rinse tub greatly facilitates the rinsing and eleaning of 
rod and wire. This spray should be above the water level 
in the tub, and should spray the material as it is removed 
from the tub. A high-pressure hose is of value in the 
rinsing of rod and wire, but the use of one should not 
eliminate the rinse tub, which can be used as a storage 
tank if the necessity arises. 

AN unusual use of wire gauze occurs in connection with 
the water cooling of volatilisers at the Clydach (South 
Wales) refinery of the Mond Nickel Company, Ltd., says 
the Chemical Trade Journal. The volatilisers are tall, 
vertical chambers, in which nickel matte is brought into 
contact with carbon monoxide to form nickel carbonyl—a 
gas which is afterwards caused to dissociate with deposi- 
tion of nickel. The reaction in the volatiliser is exo- 
thermic, and the heat evolved must be dissipated to main- 
tain a temperature of about 50 deg. Cent. This is achieved 
by allowing water to flow down the outside of the volatiliser, 
the cooling water being kept in close contact with the 
surface by means of Monel metal wire gauze draped around 
it and secured by wire. 


A NEw heat-insulating material whose insulating pro- 
perties are estimated at 10 per cent. more than still air, 
and from 50 to 100 per cent. greater than most com- 
mercial heat insulators, has been invented by Dr. 8. 8. 
Kistler, of the University of Illinois, according to an 
extract in Heat Treating and Forging. The new material 
is called “‘ silica aerogel,’’ being composed of a fine network 
of the purest sand interlocked with air, and, according 
to the inventor, will withstand a temperature of 1500 deg. 
Fah. In making, the gelatinous silicic acid is first pre- 
pared by acidifying water glass and then eliminating 
everything except silicic acid, a loose combination of silica 
and water. This gelatinous material is known as a hydro- 
gel. In order to convert it to the aerogel, the water must 
be replaced by air. This, it is said, has been done 
successfully. 

Hopes that infra-red light might be usefully employed 
by aviation in foggy weather have, according to Science 
Service, of Washington, D.C., not been fulfilled. Dr. 
Irving Langmuir, at a recent meeting of scientifie workers 
and engineers called by the U.S. Bureau of Aeronautics, 
said that there is no known source of infra-red radiation 
of the wave-lengths necessary for penetrating fog. The 
discovery of a way to produce such radiation would be 
a stroke of genius, and is not likely to occur in the course 
of routine experimentation. The scientific workers’ 
present also discouraged experiments by the Government 
on proposed schemes for the dissipation of fog by the 
use of a Tesla coil or other apparatus. Similar plans have 
been often suggested, and it is now known that it is 
theoretically impossible for them to work well enough to 
be of practical value. 


SEVERAL years ago an apparatus was developed at 
Harvard University by Dr. B. A. Rogers, which per- 
mitted the direct observation of the microstructure of iron 
at high temperatures, even up to the melting point of the 
metal. This apparatus is now being applied to the study 
of the austenitic grain size in carbon tool steel in a current 
research project at the bureau. While it is possible to 
maintain a bright, clean surface on a specimen of pure iron 
in this high-temperature metallographic microscope by 
passing hydrogen through the enclosed specimen chamber, 
it is not permissible to use hydrogen when the specimen 
under examination is carbon tool steel because of the rapid 
loss of carbon caused by the hydrogen. The examination 
of the carbon steels is being carried out in an atmosphere 
of mixed carbon monoxide and carbon dioxide and in an 
atmosphere of helium. 


Iw the course of @ study of the effect of surface oxide 
films on the metal-to-metal wear of steels, it has been found 
that hardened and tempered plain carbon steels, tested in 
a hydrogen atmosphere on the Amsler wear machine, 
show rather abrupt transitions from one condition, of wear 
which is characteristic of low tempering temperatures to a 
distinctly difiérent condition.of wear characteristic of 
higher tempering temperatures. According to an abstract 
in the Journal of the Franklin Institute, the wearing of 
specimens tempered at the lower temperatures is accom- 
panied by the formation of surface films and the rate of 
wearing is relatively low ; on the other hand, the wearing 
of specimens tempered at the higher temperatures results 
in a very bright, rough surface and the rate of wear is 
relatively very high. Tests recently completed have 
shown that the tempering temperature which corresponds 
with this change in type of wear increases with increasing 
carbon content of the steel. It is close to 200 deg. Cent. 
in a 0-4 per cent. C steel, about 300 deg. Cent. in a 0-8 per 
cent. C steel, and between 400 deg. and 500 deg. Cent. in a 
1-3 per cent. C steel. The preliminary study of this 
behaviour has been made, for the most part, under a given 
set of conditions as regards the contact pressures between 
the specimens and the amount of “slip” between the 
two specimens rotating at slightly different speeds. 





Miscellanea. 


Fouk more armoured speed boats have been delivered 
to the R.A.F. to serve as moving targets for bombing 
practice. 

THe Alawwa Bridge, one of the largest built in recent 
years in Ceylon, has been opened. The bridge was started 
in 1926, and is 321ft. long and 18ft. wide. 

Frxtanp has granted the Mond Nickel Company i 
monopoly of prospecting for nickel at Petsamvo, Northern 
Finland, in return for a royalty of 5 per cent. 

TyNF coal and coke shipments for the first: five months 
of the year. were 5,941,060 tons, as against 5,208,870 
tons last year, and 8,240,054 tons in the corresponding 
period of 1913. 

H.M.S. Destroyer ‘*‘ Forester,” which was launched 
on June 28th, from the Cowes yard of J. Samuel White 
and Co., is the first of her kind to be built at that yard 
by are welding. Her sister ship “‘ Fury” is in a well 
advanced stage of construction. 

AccorpinG to Mr. Serebrovski, Chairman of the Soviet 
Gold Trust, the output of gold in the Soviet Union, 
which last year surpassed that of the United States ancl 
Canada combined, will soon be larger than the entire 
output of the Transvaal, and will occupy the first place 
in the world. 

At a special meeting of the General Committee of 
Lloyd’s Register of Shipping held in London last week, 
Sir S. George Higgins, C.B.E., was re-elected chairman 
for the ensuing year, Mr. Arthur L. Sturge, deputy 
chairman and treasurer, and Mr. J. Howard Glover, 
chairman of the sub-committees of classification. 

Tue Yokohama correspondent of the Electrical Review 
reports that the Showa Power Company, Ltd. is starting 
work on a 60,000-kW hydro-electric scheme, and the 
Yi i Hydro-Electric Power Company is to construct one 
of 12,500-kW at Yoshinodani on the Ozoye River, and a 
14,000-kW steam generating station at Nagoya. 

Durie the first few months of the year ending in 
April, the quantity of coal shipped for the use of vessels 
engaged in the fishing industry and foreign trade was 
4,406,000 tons, as against 4,350,000 tons in the correspond 
ing months in 1933. During the same period oil fuel 
shipped was increased from 62,562,000 to 103,345,000 
gallons. 

THe Tyne Improvement Commissioners have agreed to 
erect new coal staiths at Hepburn-on-Tyne at a cost of 
over £100,000, says O’Connells Coal and Iron News. 
The staiths will cover a river frontage of 1300ft.. and 
be able to load vessels up to 10,000 tons. The appliances 
are to be of the most modern design, and an anti-coal- 
breaking appliance will be fitted at the end of each coal 
spout. 

ELEcTRiIcAL imports into the United Kingdom during 
May were valued at £343,430, or £164,435 more than for 
the same month last year. Electrical exports from the 
United Kingdom during May were valued at £846,771. 
For the first five months electrical exports were valued 
at £4,240,498, which, when compared with £3,778,534 
for the corresponding months last year, shows an improve- 
ment of £461,964. 

AccorpiIne to fi s shown in the April builetin of 
the Hague Statistical Office of the International Tin 
Research and Development Council, the world’s output 
of motor cars is on the increase. During the twelve 
months ended February, 1934, the output was approxi- 
mately 2,930,000 units. For the twelve months ended 
February, 1933, the output was 1,975,000, and for the 
twelve months ended February, 1932, it was 2,876,000 
units. 

THE French line, Compagnie Genéralé Transatlantique, 
announced officially that it has been falsely stated that as 
a result of a desire of the owners of the French liner 
* Normandie” to outrival ‘“‘ No. 534,” now building for 
the Cunard Line, certain alterations have been or are 
being made to the ss. “ Nor ie’ to increase her 
apparent size. The owners of the s.s. ‘‘ Normandie’ 
desire to say that they have not made any major altera- 
tions to their ship, and do not contemplate making any. 

AccorpD1nG to the British Iron and Steel Federation, 
both in pig iron and steel ingots and castings, definite 
increases were shown in the output during May last, as 
compared with the previous month. The total production 
of pig iron amounted to 527,900 tons, an increase of 31,600 
tons in the month. This production included 133,300 
tons of hematite, 264,400 tons of basic, 104,700 tons of 
foundry, and 9000 tons of forge pig iron, The output of 
steel ingots and castings amounted to .780,000 tons, an 
advance of 63,200 tons on the previous month, and 
comparing with 638,600 tons as pre-war average. 

Some remarks of Mr. A. H. Laurie in the Discovery 
Reports, 7, of 1933, are concerned with the immunity 
of whales from caisson sickness in rising quickly from 
great depths, or sounding, in the sea. Mr. Laurie has found 
that whale blood, both adult and foetal, contains vast 
numbers of tiny bacteria-like organisms, provisionally 
referred to as X organisms. These X organisms appear 
to possess the power of bringing about some kind of 
** nitrogen fixation,”’- with the result that excess nitrogen 
dissolved in the blood under extra pressure does not 
escape from it on decompression and cause caisson sickness 
in the animal. 

In a paper on steel pit props and mine arches, it was 
said by Professor 8. M. Dixon and Major H. M. Hudspeth 
that, from a study of all the information available, it 
was estimated that at the end of 1933 the length of 
roadway lined with steel arches in Great Britain was 
not less than 2000 miles, and was increasing at the rate 
of about 300 miles a year. Assuming an average of 250 
tons of steel per mile, equivalent to a 10ft. roadway lined 
with 4in. by 2}in. or 2in. arches 2ft. 6in. apart, a total of 
500,000 tons, and an annual increase of 75,000 tons is 
obtained. The number of steel props in use at the end of 
1933 was probably not less than 750,000, and increasing 
at the rate of about 100,000 a year. Assuming an average 
length of prop of 4-5ft., and an average weight of 15 Ib. 
per foot, there are thirty-three to the ton, or a total of 
22,700 tons, and an annual increase of 3030 tons. 
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STEEL PLANS AND PROBLEMS. 


So nearly have the affairs of the iron and steel 
industry become a matter of politics that it is 
difficult to disentangle the purely industrial factors 
from those that are influenced by Government 
policy. To no small degree the manufacturers have 
been placed in a false position since the Government 
granted the industry the protection of high duties 
upon condition that it entered upon a scheme of 
reorganisation. With great difficulty a plan was 
formulated which was eventually adopted by the 
industry and accepted by the Government. It 
would be idle to deny that large sections of the 
trade received it with reluctance, and still remain 
unconverted ; but its acceptance removed the 
danger of the duties being withdrawn or reduced. 
This phase of the controversy ended when, about 
three weeks ago, Parliament passed the Order 
removing the time limit to the duties, and the 
steel makers are now faced with the task of putting 
into operation the scheme which was evolved with 
so much trouble. Although the industry has 
fulfilled part of its bargain and set its hand to the 
work of reorganisation, it has not escaped from 
political influences. For instance, the President 
of the Board of Trade has made it plain that the 
Government intends to have a word in the appoint- 
ment of the ‘‘ independent chairman,”’ who is to 
preside over the destinies of the new British Iron 
and Steel Federation. No doubt the steel makers 
know their own business ; but after Mr. Runciman 
had been at pains to explain that the Government 
had no intention of letting them run their affairs 
unsupervised, and whilst the public was expecting 
the fulfilment of the implication contained in his 
description of the scheme as providing ‘‘ machinery 
whereby the reorganisation of the industry may be 
carried out rather than a scheme of reorgunisation 
itself,” the only movement from the industry was 
an application for higher duties. As the existing 
duties, plus a depreciation infsterling, give the 


leq uivalent of a tariff of over 80 per cent., it is not 
| surprising that uneasiness exists as to the position 
which may develop if the duties are raised whilst 
the scheme remains a framework. 

If the Government and the public do not trouble 
to disguise a certain want of confidence in the 
industry, there is something at least to be said on 
behalf of the steel makers. The reorganisation of 
an industry is not the work of a day. Industrial 
conditions are not static, and no sooner will one 
problem be dealt with than others will arise. It 
may be said, therefore, that the work of the Federa- 
tion will never be finished; but it is definitely 
unfair to suggest that it is never likely to be begun. 
Comment, for instance, has been aroused by the 
apparent delay in selecting the “independent 
chairman,” who will have to be approved by the 
Government. The steel makers, however, can 
hardly be blamed for acting cautiously. After all, 
he will certainly be an expensive unit of their 
organisation, and it is they who; so to speak, will 
have to live with him. The appointment of a 
politician would be a serious error, and even the 
selection of a departmental official would be 
severely criticised. Apparently, however, the 
duties of the ‘‘ independent chairman’ have yet 
to be settled, and the question of what exactly 
‘independent means in this connection is pro- 
viding much food for thought. It is possible that 
the word was not used in its fullest sense when the 
scheme was drawn up, but, on the other hand, any 
limits placed upon the scope of the Chairman's 
powers of interference in the industry would rob 
the office of much of the value the Government 
seems to attach to it. Another problem which is 
of enormous importance in carrying out the scheme 
is the arrangement of quotas. This has not been 
made easier by the improvement in the position 
of the industry which has resulted from the pro- 
tection afforded by the duties. The scheme pro- 
vided for the sale by the less modern works of 
their quotas to other producers, but the attractive- 
ness of this proposal seems to have been overrated, 
and the owners of plants who were expected to 
jump at the opportunity of selling their quotas are, 
in many cases, dissatisfied with the share of the 
trade that has been allotted to them. Arrange- 
ments such as these are not easily effected, but a 
satisfactory settlement, even at the cost of some 
delay, is necessary to ensure the satisfactory work- 
ing of the scheme. It would seem that the higher the 
duties, and therefore the greater the measure of 
protection afforded to inefficient plants, the more 
difficult it will be to reach agreement upon quotas 
and prices, since if the price of foreign steel to the 
consumer is raised by high duties,so much more may 
the inefficient home producer feel himself at liberty 
to charge. It is a characteristic of the Federa- 
tion, however, that consumers and producers are 
to meet within the organisation and discuss matters 
of this character, but it is obviously impossible 
in many cases for the ultimate consumer to be 
brought into the consultation, and it is probable 
that the adjustment of prices at a level satisfactory 
to the buyer, the seller, and the public will prove 
to be one of the most difficult problems with which 
the organisation will have to deal. There is a 
section of the industry, small in numbers if not in 
importance, that puts forward a plea for further 
assistance in a form that has been called Govern- 
ment control. The arguments are logical; but 
when analysed they really mean the granting of a 
monopoly to those firms already in the industry, 
and the prevention of the starting of new works in 
their particular branch of the trade The theory 
briefly is that reorganisation means the visualisa- 
tion of existing productive capacity, a comparison 
of that capacity with the demand and a recognition 
by the manufacturers that they must either indulge 
in a fight in which the fittest will survive or there 
must be an organised suppression of manufacturing 
activity on a basis pro rata to the existing capacity. 
A selling price must then be fixed to yield a profit 
on the capital cost of the plant, the profit being 
divided into the tonnage produced. Such an organi- 
sation would involve the maintenance of pools, and 
it is argued that these cannot exist if newcomers 
are permitted to invade the market and either 
force themselves into the organisation, thus reduc- 
ing the quota, or remain outside and fight it. It 
is an interesting recognition of the change in the 
condition of the British iron and steel trades when 
manufacturers regard as an actual danger the 
setting up of new plant to disturb their markets. 
Before the duties were imposed, the establishment 
of a new works or even a new department by 
an existing works would have been regarded as an 
act of inganity. 

A recital of even a few of the difficulties with 
which the British Iron and Steel Federation has 








to deal is sufficient to indicate the need for patient 
building. A large proportion of the industry 
regards the new organisation with uneasiness ; 
in these columns we have expressed dislike of 
certain features ; but the scheme has been accepted 
and the best course is to ensure that it is operated 
with fairness to all branches of the trade. In the 
meantime, the real work of reorganisation goes 
forward. Scarcely had the time limit upon the 
duties been withdrawn when it was announced 
that the Cardiff scheme of Guest, Keen and Nettle- 
folds would be proceeded with, and within the last 
few days it has been made public that Sir James 
Lithgow has offered to purchase a controlling 
interest in the Steel Company of Scotland. It is 
understood that this would be, in effect, an amalga- 
mation of Colville’s and the Steel Company. 
Assurances are given that if the proposal goes 
through no alteration will be made in the manage- 
ment or production arrangements of the latter 
company. There is no doubt that amalgamations 
in other directions have been considered, but it 
has been recognised that combinations of firms 
involving the displacement of labour would bring 
in their train difficulties as serious as those it is 
hoped to remove. Even the question of installing 
the latest modern machinery has to be carefully 
considered from this angle. 


Locomotive Pooling. 


PooLinG, as applied to locomotive operation. 
may be divided into “ link ”’ and “ indiscriminate ~ 
pooling, the former referring to the working of 
engines of a fairly uniform class employed on much 
the same sort of work and manned by any available 
crew of a predetermined link, and the latter to the 
manning of the first available engine by the first 
available crew without reference to class of engine 
or work. The first method is, perhaps, more 
frequently used in this country, while the second 
appertains more particularly to Colonial and similar 
railways, where the range of work is not so wide 
and the classification of trains is of a more uniform 
degree. 

For many years it was the usual practice not 
only to allocate a driver to an engine, but to a 
regular daily train as well. Both train and engine 
were looked upon by the driver as his own personal 
property, as it were. As trains increased in number, 
it was found possible in certain cases for one engine 
to work a group in a certain area, and the next 
step was the establishment of the * link ” in which 
a number of workings were allocated to a group of 
crews, each with its own engine, each of. which 
worked a train or group of trains in turn. As 
train services further increased in frequency, and 
hours of duty decreased, it was found advisable 
in many cases to allocate a second crew to an engine 
in order to meet the changing conditions and to 
avoid bringing another engine into the service. 
Finally, it was thought bad economics to keep an 
engine, representing a large capital outlay, idle 
merely because its allocated crew was necessarily 
resting, and the idea of pooling the locomotives 
and crews crept in; on the face of it a very useful 
and laudable method of increasing the user, /.e., 
the mileage run per unit of time, of the engines 
concerned. Its introduction, however, was soon 
found to bring worry in its train in the shape of 
locomotive trouble on the road, and increase of 
maintenance costs in the shop or running shed. 
and, in some cases, at all events, considerable 
doubts arose as to whether the additional cost of 
pooling the engine was actually justified by the 
increased mileage run. It has been the experience 
of some C.M.E’s, especially on foreign service. 
that the considerably extra mileage run per diem 
by pooled engines when in actual service has been 
countered by the time lost on increased repairs, 
and that coal consumption, as well as maintenance 
costs, have undeniably risen. The researches 
of the Railway Congress Association into this 
subject are interesting, and may be found in the 
Monthly Bulletin of the Association for April, 
1932. A number of the replies from railways to the 
question “Have you considered any plans for 
increasing the distance run by locomotives per 
day ; if so, what are they, and what results have 
been achieved? either avoid the question, or 
are studiously vague; a number speak both for 
and against pooling, and one favours the 
“caboose” system. Unfortunately, no definite 
lead can be obtained from the replies owing to 
the diversity of opinions, the “ pro’ and “ anti ” 
poolers about balancing each other. As both 
the steam locomotive and its driver are distinctly 
individualistic, the best results can only be obtained 
by personal knowledge of, and interest in, 
individual engines by individual crews; this 
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cannot be obtained by pooling, and, in consequence, 
other methods designed to increase mileage run 
without parallel increase in cost should be studied. 
These may be enumerated as double or treble- 
crewing for shorter distance out-and-home, or 
group of runs; quadruple-crewing of units of 
two engines for longer distance runs, and caboose 
working for the yet longer distance runs, time 
occupied en route having a bearing on the meaning 
of the expression “‘ distance.” 

Perhaps the limit for the first-named system 
is in the region of 175 miles (350 miles with round 
trip) in the case of the fastest trains, the chief 
proviso at the turn-round point being a clear 
half-hour for the crew to obtain a meal. Given 
a proper schedule it is quite possible to run this 
mileage in one turn of duty, and to cover two round 
trips per engine per diem. Put into actual practice, 
this means that one locomotive could make two 
double trips between London and Leeds or Liver- 
pool per diem, and in this connection it must be 
remembered that there are express freights during 
the night in addition to mail trains that could 
be used as balancers in conjunction with day 
services. The second system requires, as men- 
tioned, a unit of four crews allocated to two engines, 
and is operated as under: Crew No. 1 works engine 
A from Y to Z, at which point crew No. 2 (which is 
based there) re-man the engine either at once, or 
after an interval as the service may require. 
Crew No. 2 then works the engine back to Y. 
Simultaneously, crew No. 3 works engine B from 
Z to Y, the engine being re-manned there by 
crew No. 4 (based there), which returns to Z, as 
in the previous case. The next day the crews all 
work back “‘ home” on the “ opposite ’’ engine, 
starting the working again on the third day. 
‘Turned into practice, this argues that two engines 
in charge (in turn) of four regular crews can make 
a return trip from London to Scotland and back 
every twenty-four hours. Caboose working entails 
the carrying of the second crew in a rest vehicle 
or compartment on the train, and re-manning the 
engine at the expiration of the hours of duty. An 
important condition of success is the necessity 
of making the crews comfortable in their living 
accommodation. 








Institution of Mechanical Engineers 


LIVERPOOL SUMMER MEETING. 
No. I. 


THE annual Summer Meeting of the Institution 
of Mechanical Engineers began at Liverpool on 
Tuesday morning, June 26th. About 260 members 
accompanied by about 160 ladies registered for the 
meeting. The opening ceremony was held in the 
Picton Hall at 10 a.m., and consisted of a civic 
welcome extended by the Lord Mayor of Liverpool, 
the Right Hon. George A. Strong, to the President, 
Mr. Charles Day, M.Sc., the Council, and members 
of the Institution. 

Following the civic welcome the ladies departed 
on @ visit to Liverpool Cathedral, while the members 
remained in the hall to hear and discuss a paper 
entitled “‘ Liverpool and the Atlantic Ferry,” by 
Mr. J. Austin, the superintendent engineer of the 
Cunard Steamship Company. This paper is of very 
considerable historical interest, and will be reprinted 
in full in sueceeding issues. For the time being we 
give only the following summary of it. 

LIVERPOOL AND THE ATLANTIC FERRY. 

Liverpool shipowners have played prominent parts 
in the long struggles for supremacy on the North 
Atlantic between the more notable steamship com- 
panies, such as the Cunard, White Star, Collins, 
Inman, Guion, Hamburg - Amerika, and Nord- 
deutscher Lloyd limes, and associated with their 
names are those of the celebrated engineers and 
shipbuilders who were responsible for building the 
Transatlantic mail steamers. An historical account 
is given of the evolution of the mail service from its 
commencement in the year 1710 to the present day, 
and includes the British Government Post Office 
packet service, commenced in 1710 by the sailing 
packet brig “ Royal Anne,” the inauguration in 1816 
by the Black Ball Company of the first regular sailing 
packet line, the establishment of the Atlantic Ferry 
in 1840 by the Cunard Line, and the evolution of the 
mail steamer to its present size, as represented by the 
liner ** No. 534,” now building. This period covers 
the development from wood to iron and iron to steel 
for the construction of hulls, the change from sail to 
steam, from paddles to single, twin, triple, and quad- 
ruple screw propellers, from simple to compound, 
triple and quadruple-expansion reciprocating engines, 
the development of the Parsons direct and single and 
double-reduction geared turbines, the change from 
tank boilers to low and high-pressure water-tube 
boilers, and the evolution of passenger accommodation 
to its present standard, 


A few observations are made on the navigation and 
propulsion of modern liners. Tables show the record 
passages of Atlantic liners and the dimensions of 
present-day big ships. The state-rooms, lounges, 
ball-rooms, cinema theatres, swimming baths, sports 
decks, and dining saloons in the modern liner are 
briefly described. 

The author thinks it is improbable that the Atlantic 
steam ferry will be supplanted by an air ferry, and he 
gives an account of the competition with foreign lines 
which receive subsidies for shipbuilding and opera- 
tion, and explains the reasons for building ‘ No. 
534°’ and the part which Liverpool and the Atlantic 
Ferry might play in the future development of the 
United States of America and the Dominion of 
Canada. 

Following luncheon at the Adelphi Hotel, visits 
were paid to several works in the Liverpool or 
Birkenhead area, and later, in the evening, a reception 
and dance was held in the Town Hall by invitation 
of the Lord Mayor and Lady Mayoress. Wednesday 
morning and afternoon were devoted to works visits, 
and in the evening the Institution dinner was held 
at the Adelphi Hotel. On Thursday the visits 
extended farther afield. A large number of the 
members went to Chester later, proceeding by river 
to Eaton Hall for tea, by invitation of his Grace the 
Duke of Westminster. Others visited Warrington 
and Runcorn, while still others went to Southport. 
In the evening a reception was held at the University 
of Liverpool, by invitation of the University Council 
and Senate. To-day (Friday) was given up to a motor 
tour in North Wales, or, alternatively, to a sea trip to 
Llandudno. 

We hope to give a fuller account of the meeting in 


our next issue. 
(To be continued.) 








Literature. 


The New Modern Gasworks Practice. By ALWYNE 
Merapr. London: Eyre and Spottiswoode, Ltd. 
1934. Price 50s. net. 

To the gas engineer the issue of a third edition of Mr. 
Alwyne Meade’s standard treatise on gas engineering 
is a matter of some importance. The second edition, 
issued in 1921, has, according to the publishers’ 
notice, been out of print for ten years ; in the inter- 
vening time so many fundamental changes have 
occurred in the technique of gas manufacture that 
even the possessor of that earlier edition could not be 
sure whether or not the facts and opinions expressed 
in it were still correct and sound. The importance of 
the progress that has taken place may be gauged from 
sentences scattered through the book ; for example, 
we read that as the result of the changes occurring 
during the last decade or so, ‘“‘ whereas about 80,000 
B.Th.U. used to be necessary (7.e., for heating the 
settings) to yield 6,000,000 B.Th.U., we now require 
something less than 26,000 B.Th.U. to give a yield 
of nearly 7,000,000 B.Th.U. in the gaseous state. 
That is to say, a reduction of 66 per cent. in the 
B.Th.U. required has been accompanied by a rise of 
17 per cent. in the B.Th.U. obtained in the gas.” 
Again, ‘*‘ as compared with the practice of the latter 
half of the nineteenth century, the gas engineering of 
the present day is chiefly remarkable for the extent 
to which scientific and economic methods, based on 
the avoidance of waste with the maximum efficiency 
of recovery, have slowly but surely asserted them- 
selves.”’ It might be remarked that the same is true 
of nearly every manufacturing industry, but the pro- 
gress made in this direction during the past ten years 
in the gas industry has been remarkable. It would be 
apposite to inquire how far the coming of electricity 
as a competitor has contributed to this desirable 
end. The author appears to recognise this, for he 
says: “The world-wide development and continual 
progress and expansion of the gas industry, parallel 
with the increasing supply of low-priced electricity, 
are merely instances of the stimulation of an old- 
established industry by the activities of a new com- 
petitor. Statistics prove that both thrive 
side by side, each in its own sphere of usefulness.” 
Finally, it will be sufficient to quote the author’s 
dictum that : ‘“‘ The success of gas as an indispensable 
commodity is in no small measure due to the fact that 
the thermal efficiency of the gas-making process is 
unusually high 88 per cent. of the thermal 
value of the coal supplied.’’ Gas manufacture is now 
a highly scieritific industry, which, indeed, can exist 
only so long as it maintains the high standard it has 
set ; the task of any author who attempts to write 
a standard treatise upon the technique of so large 
and important an industry is indeed hard; and 
worthily has Mr. Meade achieved it. The present 
volume, being not only a third edition, but an entirely 
rewritten edition, has so far expanded that it now 
occupies two volumes, only one of which is yet pub- 
lished ; in a rough computation we estimate that this 
present volume contains some 250,000 words, in 
addition to 443 illustrations—figures which give some 
idea of the importance of the work. 

It will astonish many who are not acquainted with 
the gas industry to hear that, wide as is the informa- 
tion provided, there are still many points upon which 
extension could be wished for. There is, for example, 





no detailed information about the proportioning of 





carbonisation plant, the size of flues, ports, producers, 
combustion chambers, and the like. A book could he 
written upon this subject alone, and we hope that in 
future editions Mr. Meade will include treatment of 
this character, including mathematical expressions. 
In so scientific an industry, it is unlikely that rule-of- 
thumb methods—frequently dignified by the name o| 
** experience ’’—prevail. The tables showing the cost 
of a gasworks making 500 million cubic feet of ga: 
per annum require amplification to include work 
of different sizes in order that the figures may |). 
applied intelligently and without having to both« 
contractors too much to provide preliminary esti 
mates. The chapter on refractory materials, whic|, 
should be one of the most important in the book, 
demands much extension. The silica settings that 
are coming into favour widely depend for thei) 
intelligent operation upon a knowledge of the volum: 
relations of the silica minerals :—quartz, tridymite, 
and cristobalite, and their several allotropic modifica. 
tions ; but the information regarding their inversion 
points is scanty and their volume relations ar 
described in one sentence, ‘‘ The changes are asso 
ciated with very large volume changes,” to which ar 
added some half-a-dozen lines containing not a sing! 
numerical value. Connected with the use of refrac 
tories in gasworks are many problems, none of which 
receives adequate treatment, whilst many are not 
even mentioned. It is likely that in the futur 
regenerative settings——that is to say, settings employ 
ing Siemans’ regenerators and heated by clean pro- 
ducer gas made from coke breeze—will come into 
favour. The treatment of mechanical producers is 
good, but the author is apt to disregard the Siemens 
regenerator. Costs of gas-making might well have 
been given in far more detail and are scarcely men- 
tioned, although some excellent papers have been 
presented during the past year or two dealing with 
this subject. There is just a little too much generalised 
statement for our liking, though no doubt it results 
from the laudable intention to maintain neutralit) 
regarding the merits of the several carbonising 
systems and to extend for as long a period as possible 
the useful life of the book. 

Having raised a gentle voice of criticism, let us 
hasten, however, to congratulate the author on the pro 
duction of a work of outstanding merit, of a practical 
nature, written primarily for the gas engineer rathe: 
than for the scientific worker on carbonisation whose 
theoretical and sometimes not entirely practical ideas 
the engineer has the task of rendering workable. The 
planning, laying-out, and construction of gasworks 
is dealt with in the opening chapters; there follow 
three chapters in which most of the systems of 
carbonisation now practised in gasworks are described 
(some of these descriptions would have been clearer 
if more lettering had been used ); a valuable chapter 
is devoted to the practical control of retort settings : 
two chapters describe the recovery of heat from the 
hot coke and from the waste gases leaving the setting ; 
refractory materials and retort house appurtenances 
are treated; mechanical handling is evidently a 
subject upon which the author is to be regarded as an 
expert, and so also is coke screening, grading, and 
cleaning, to which much space is wisely devoted. 
The book closes with some information regarding 
electrical plant in gasworks. 
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Electrical Transmission Research 
Laboratories. 


Y the opening of the research laboratories of 
B Callender’s Cable and Construction Company, 
Lid., by Lord Rutherford at Wood-lane, Shepherd’s 
Bush, on Friday, June 22nd, another important step 
was made in the direction of adding to the facilities 
available in this country for studying electrical trans- 
mission problems. Nothing is more important in the 
electrical industry than theoretical guidance in the 
manufacture of cables, especially those suitable for the 
transmission of large quantities of power at the highest 
voltages. Even in the case of lower pressure cables, 
the difficulties and uncertainties which face the 
designer give rise to @ cautious outlook, which if 
removed might easily result in a material reduction 


given on page 656. A corridor at the north of the 
building houses the switchgear and motor alternator 
for supplying the transformers, whilst a corridor 
on the south contains high-voltage D.C. testing 
equipment for the outside testing section, and pro- 
vides for the D.C. testing of completed work, the 
location of faults in transmission systems, and for 
any high-voltage D.C. testing that may be required 
in the research sections of the laboratories. In the 
life-testing laboratory, HV, (also shown on page 6586), 
in the south-west corner of the building, long life 
tests are made on buried cables by subjecting them to 
excess voltage and superimposed heat cycles, the 





cables being buried in the form of loops of about 

















raises the pressure to the final value, is mounted on 
porcelain insulators, as shown on page 656, giving a 
clearance of 10ft. in all directions to earth, so that the 
two transformers can be cascaded to give 1000 kVA 
at 1000 kV. The primary supply for this second 
transformer is obtained from a winding at the high- 
voltage end of the secondary winding of the first 
transformer. It is also possible to operate the trans- 
formers in parallel to give a normal output of 1000 
kVA at 500 kV. In all cases the overload capacity 
of the transformers is twice the normal value for two 
hours, and the motor alternator, cables, and switch- 
gear have been designed to meet this overload ¢apa- 
city of the transformers, which are believed to be the 
largest built for the voltage mentioned. The imped- 
ance has been reduced to 8-5 per cent., which is of 
marked advantage in the way of studying the effect 
of high power ares. 

Each transformer has been placed in the centre of 
its own laboratory, and while a test is being carried 
out preparations can be made for three or four tests in 





the spare area available. In view of the fact that it 
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in the cost of underground transmission and the less 
frequent use of overhead lines. 

Equipped with the best and most up-to-date appa- 
ratus, the new Wood-lane laboratories provide for 
the highest pressure testing of extra high-voltage 
cables, of porcelain insulators, and for long time 
testing of lengths of buried cables under conditions 
corresponding to those met with in practice. Dielec- 
tric and physics laboratories enable bench studies to 
be made of a wide variety of dielectrics, whilst a 
chemistry laboratory (Fig. 2) is devoted to chemical 
investigations. Ingeneral, the laboratoriesare intended 
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to serve for research on all kinds of problems asso- 
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SECTIONAL ELEVATION OF H.V. LABORATORIES 


— to Chimr 


ae 


200 yards to the south of the building in made-up 
soil representing normal London conditions. 

A medium-sized laboratory in the north-west 
corner of the building serves for general investiga- 
tions at pressures up to 120 kV, including investiga- 
tions on joint and sealing end designs, tests on short 
lengths of high-voltage cable, and work relating to the 
theory and mechanism of cable dielectric breakdown. 
Smaller laboratories for work on dielectrics, chemical 
and dielectric problems, a constant temperature room, 
an oven room, and a dark room are to be found in 
other parts of the building, which, although not 
specially designed for the purpose for which it is 





LOOKING FROM EAST TU WEST. 
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PLAN AND SECTION OF CALLENDER RESEARCH LABORATORIES 


is not always easy to foretell whether a test will last 
for a few minutes or several hundred hours, the 
arrangement is to be regarded as of considerable 
importance in the way of maintaining the load factor 
of the laboratory. 

The transformers are supplied by a 3000-volt single- 
phase alternator driven by a synchronous motor 
coupled to the alternator through a fluid gear, giving 
an infinitely variable gear ratio over a range of speed 
corresponding to 25 to 75 cycles per second. The 
need for a drive of this nature arises from the class 
of measurements that have to be made on cables and 
materials.. Of these measurements, one of the most 
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FIG. 2—CHEMICAL LABORATORY 


ciated with electrical transmission and the know- 
ledge that will be derived from the many investiga- 
tions that are being undertaken can scarcely fail to 
prove invaluable to the company that has established 
them. 

The buildings that have been utilised are those of 
the old Kensington and Notting Hill power station, 
shown in planand cross-section in Fig. 1. Thetwo main 
easterly buildings marked HV, and HV, now contain 
two high-voltage transformers T, and T,, each rated 
at 500 kVA and 500 kV for high-voltage life tests 
on cables and auxiliary apparatus, and flash-over tests 





on porcelain chains. Views of these transformers are 


being used, appears to meet the requirements admir- 
ably. The main chimney shaft originally belonging to 
the power station is now used for testing cables ver- 
tically. An internal staircase has been erected to a 
height of 120ft., with skeleton platforms at intervals 
of 20ft., and with these arrangements 100ft. runs of 
high-voltage cables can easily be tested in the vertical 
position, corresponding to the conditions prevailing in 
mine shafts. Owing to the provision of a duct line 
to the life-testing laboratory, tests can be carried out 
by transformers in block HV, or by means of trans- 
formers at the base of the chimney. 

The second of the two Ferranti transformers, which 








Fic. 3—CONTROL , DESK 


important, is that of the dielectric loss angle or power . 
factor, carried out with a Schering bridge arrange- 
ment and @ vibration galvanometer with an extremely 
sharp response curve. A departure of 0-5 per cent. 
from the frequency to which the galvanometer is 
tuned results in a complete loss of sensitivity, and in 
order to save the time necessary for continually 
tuning the galvanometer during the process of taking 
measurements, it is essential that the frequency 
should be held constant to within about 0-1 per cent. 
When a synchronous motor driving an alternator 
is fed from the grid system, this presents no difficulty, 
but it is to be-remembered that frequencies other 
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than 50 cycles per second are needed, and the variable 
fluid gear mentioned has therefore been provided. 
For 50 cycle work, however, the gear is locked, so as 
to give a straight-through connection between the 
motor and alternator. The fluid gears for the two 
sets were designed and manufactured by Haslam 
and Newton, Ltd., who were also responsible for the 
motors and alternators. A fluid pump with a variable 
crank throw supplies a fluid motor and the gear ratio 
depends upon the adjustment of the pump output. A 
special feature of the design is that the surfaces of 
what are effectively the pistons and cylinders of the 
pump and motor are so arranged that the pressure 
difference drives the surfaces into intimate contact, 
so as to form a complete oil seal. The main syn- 
chronous motor and alternator are cooled by forced 
air ventilation, the ventilating fans and filters being 
housed on the roof of the building, and after passing 
through the motor alternator, the filtered air enters 
the main laboratory, which is thereby supplied with 
13,000 cubic feet of filtered air per minute. 

By means of removable bus-bar links associated 
with the transformers, any particular section of 
the laboratory can be made “‘ dead,” and the usual 
arrangements have been provided for interlocking 
the laboratory doors with the circuit breaker between 
the alternator and transformers. The removal 
of a high-voltage link on either side of a transformer 
results in the door switches on that side being short 
circuited, so that free access is given to those portions 
of the laboratory which have been made safe by the 
removal of the high-voltage link. 


A control room at a level of 8ft. above the ground | 


serves for the two laboratories. Two control desks 
(one of which is shown in Fig. 3) serve for the remote 
control of the A.C. solenoid-operated circuit breakers 
between the alternator and transformers. Push- 
button control gear with a key lock is used for the 
control of voltage by means of a motor-operated 
exciter potentiometer mounted in the circuit breaker 
cubicle in the sub-station. The gap between the 
measuring spheres and the starting up and shutting 
down of the motor alternator are also controlled by 
push-buttons, and a night switch ensures that in the 
event of a failure bringing out the circuit breaker, 
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FiG. 4 SCHERING BRIDGE 


the whole of the machinery is automatically shut 
down. 

In addition to the usual instruments on the control 
desks, there is a gap indicator for giving the distance 
between the two spheres, and a Bonniksen speedo- 
meter directly calibrated in terms of frequency, 
and supplied by a miniature alternator mounted on 
an extension of the main alternator shaft. A tertiary 
winding embodied in the transformers is connected 
to a direct-reading voltmeter on the control desk, 
and gives a good approximation of the secondary 
voltage ; but for accurate measurement of voltage 
at different loads two other methods are used. When 
using the peak-rectifying voltmeter, the secondary 
voltage is applied to a guarded compressed gas 
condenser suitable for continuous operation at 
500 kV R.M.S., and normally used for dielectric 
loss angle measurements up to this voltage, but 
available for voltage measurements when required, 
the capacity current passing through the condenser 
then being rectified and measured on a D.C. instru- 
ment. Apart from certain exceptional cases, the 
D.C. current is a true measure of the peak voltage 
whatever the wave form may be. 

Normally, however, it is of greater interest to 
know the R.M.S. value of the secondary voltage, 
and a method of utilising the Schering bridge which 
has been developed in the laboratory is used. The 
secondary voltage is applied through the high- 
voltage condenser to one arm of the Schering bridge 
(Fig. 4), while, at the same time, the tertiary voltage, 
or even the primary voltage, is applied through a 
much larger capacitance to the other arm of the 
bridge. When the bridge is balanced, the ratio of 
the secondary to the tertiary voltage is given in 
terms of the bridge resistance readings, and the 
ratio of capacitances of the two condensers, and as 
these quantities can be measured with a high 
degree of accuracy, it is easy to obtain a knowledge 
of the ratio of the two voltages to within an accuracy 
exceeding 1 part in 1000. Apart from the fact that 
the ratio calibration can be carried out with any 
loading on the transformer, the calibration can be 
made without any accurate measurement of voltage 
at the same time. During actual testing operations 
the tertiary voltage is measured with any required 
degree of accuracy, and the previously determined 
voltage ratio then gives the secondary R.M.S. voltage. 

As it is of importance, when investigating the cause 
of breakdown of cable dielectric, that the supply 
cireuit breaker should be opened with minimum 





delay after the dielectric has failed, in order that the 
evidence provided by the dielectric may not be 
destroyed by burning, the protective arrangements 
provide for continuous variable settings from 1 per 
cent. of full load up to twice full load. Two relays, 
one in each core of the supply to the transformer, are 
fed by tapped current transformers, which provide 
for coarse adjustment, while the relays themselves 
are capable of adjustment between the transformer 
tappings. Ammeters indicate to the control engineer 
the current flowing in the relay coils, and the relay 
is adjusted to a position which is slightly in excess 
of the testing condition. 

As a knowledge of the temperature distribution 
along a cable under test is extremely helpful for 
enabling incipient faults to be arrested at any desired 
stage of development, and as it also provides advance 
indication of cable failure and greatly facilitiates the 
organisation of the laboratory work, over 100 
thermo-couple leads have been run out to connect- 
ing points in various parts of the laboratories so that 
thermo-couples on any cable can easily be connected 
through to the control room. A fifty-way rotary 
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Fic. 5—-ARRANGEMENT FOR DERIVING HIGH D.C. VOLTAGE FROM A.C. 


switch connects one thermo-couple on to a standard 
thread recorder at one minute intervals, and a con- 
stant record is thus kept of all the cables that may be 
under test. In addition, a double bridge resistance 
measuring circuit is run to various points so that 
resistance measurements for the purpose of tempera- 
ture estimates can easily be made in any position of 
the laboratory. Low-capacity leads suitable for 
Schering bridge measurements of the dielectric loss 
angle have also been run, and screened interchange 
boxes enable the control engineer to plug into any 
cable under test and to make measurements of the 
dielectric loss angle without interrupting the test. 
The control room is equipped with a Coe harmonic 
analyser, a low-voltage cathode ray oscillograph, and 
a three-element Duddell-Mather Cambridge oscillo- 
graph. 

The equipment in the cable life testing laboratory, 
shown on page 656, enables long-life tests to be carried 
out on 66-KV and 132-kV cables at twice the working 
voltage. The two transformers used in this con- 
nection are designed for 1000 kVA at 170 kV and 
500 kVA at 85 kV, whilst for the purpose of supplying 
the superimposed loading current for submitting the 
cables to heat cycles there are two transformers 
capable of supplying 750 ampéres at 76 volts, the 
secondary windings being insulated for 170 kV in 
both cases to enable the two units to be operated 
together in parallel or series on the highest voltage 
tests. There is also a potential transformer with a 
ratio of 170,000/110 for the measurement of high 
voltage. A feature of interest in connection with the 
five transformers is that two electrostatic screens 
have been introduced between the primary and 
secondary windings. 

Apart from promoting accuracy when making 
dielectric loss angle measurements on buried cables 
the arrangement offers the advantage that in 
routine working measurements can be made on 
buried cables without taking a _ preliminary 
measurement of the transformer and lead losses 
and vectorially subtracting them from the total 
result. Single-phase alternators driven by synchron- 
ous motors supply the transformers at a primary 
pressure of 3000 volts, as in the case of the high- 
voltage transformers shown on page 656, and the 
motor alternator equipment is interchangeable. The 
loading current transformers are supplied at 800 volts 
from buck and boost induction regulators operated 
direct on the 400-volt supply. ‘ In order to provide 
maximum headroom the control room of this labora- 
tory is suspended from the roof and the control desks 
provide for push button release of the main high- 
voltage circuit breakers, hand contro] of the voltage 
regulators, and remote control of the loading current 


circuit breaker and regulators. The protective 
arrangements of the high-voltage transformers include 
not only adjustable current relays, as in the case of 
the main high-voltage transformers, but also a relay 
which is operated by a watt movement, the purpose 
of this feature being to ensure that the circuit breaker 
is opened in cases in which a fault on a long length of 
cable will not result in an increase of the current to the 
transformer primaries, As in the case of the contro! 
room for the main high-voltage laboratory, the 
room under consideration is equipped with thermo- 
couple connections and recorders, with central 
resistance measuring arrangements and with cen- 
tralised arrangements for dielectric loss angle measure- 
ments on all cables. For the whole of the cable life 
testing equipment the British Thomson-Houston 
Company was responsible. 

For the production of high D.C. voltage from the 
A.C. supply a special system, shown in Fig. 5, has been 
developed by the section of the laboratory which 
deals with the testing of completed work. A specia| 
feature of the equipment is that all the units are small, 





so that they can be carried into any position in the 
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field and the units are to a large extent interchange- 
able. The arrangement has the additional advantage 
that sets for low voltage can‘be adapted for a higher 
voltage by the addition of components. The method 
depends, as usual, on the cascading of rectifying 
valves, but isolating transformers are included in the 
various parts of the circuit in order to separate the 
A.C. stresses from the D.C. stresses to enable them to 
be dealt with by suitably designed insulation. The 
equipment installed gives a supply at 400 kV D.C. to 
earth, but there is no difficulty when occasions arise 
in adding stages to give double that voltage. The 
equipment, which is illustrated on page 656, is also 
used by the section of the establishment con- 
cerned with the location of faults on long cable 
routes and transmission lines, a matter which has 
been given considerable attention by the company’s 
research engineers. 

Apart from the transformers mentioned, there are 
many other transformers designed for voltages up 
to 120 kV and used for the development of cable 
accessories, such as joints and sealing ends and for 
general research work on the theory and mechanism 
of cable dielectric failure, when this work is carried 
out at fairly high voltage. In the dielectrics laboratory 
there is equipment for testing condensers made of 
various dielectrics. Several investigations are in 
progress for determining the improvements that can 
be obtained from the use of pressure on these dielec- 
trics, and containers suitable for the preparation and 
testing of condensers at pressures up to 250 Ib. per 
square inch have been constructed. 

One of the most notable pieces of apparatus in the 
physics laboratory is a high-frequency equipment 
giving an output of 10,000 volts at 200,000 cycles, 
for use in the study of the mechanism of cable 
dielectric breakdown. The chemistry laboratory 
is available for all chemical researches that arise in 
the course of the main investigations, and close 
co-operation between it and the physical laboratory 
has already resulted in the production of a technique 
which has proved to be of the utmost importance in 
the examination of cables after testing or after failures. 
Close co-operation with the factory is ensured by a 
section of the research department permanently 
located at the factory. A statistical section has also 
been set up in the laboratory for collecting the test 
figures for all factory products and for supplying 
information when called for by the laboratory research 
staff. 








Visitors to the Levant Fair this year numbered 
600,000, and there were 2893 exhibitors in seventy-four 





pavilions. Some 200 British firms were exhibiting. 
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The Transport Requirements of 
Industry.* 


By C. A. LAMBERT.+ 

‘THE transport needs of industry may be said to consist 
of two parts: (1) Service, (2) cost. The quality of service 
is always changing, and industry is ever ready to avail 
itself of higher standards as they become available. 
Competition has always been the incentive to improved 
service. 

The means of transport available to us are by coastwise 
steamer, canal, rail, road, and air, and they are placed 
in chronological order. 

Coastal transport is an important factor in the carriage 
of goods, and, owing to the depression in shipping, freights 
are as low as, and even lower than, pre-war. Motor 
transport has extended the radius of delivery so that 
coastal shipping is more important than ever as a com- 
petitor with other forms of transport. It differs from road 
or rail in that the sea is free to all and requires no human 
aid for maintenance. It has always been recognised by 
the railways as a competitor, and exceptional railway 
rates have been deemed to be necessary to prevent more 
serious encroachment on railway revenue. In regard to 
canals it is not necessary to say much. Consideration 
has been given from time to time to the practicability 
of reviving canal traffic, but little has been heard of the 
subject since the advent of road transport. On the 
canals owned by the four railway groups, a loss of from 
£40,000 to £50,000 per annum is incurred. The closing 
of canals has been strongly opposed by those who make 
use of them. The loss incurred is in effect a subsidy 
contributed by those who must perforce use the railways 
to those who use the canals. Now that Parliament has 
admitted the need for co-ordination between road and 
rail interests, and when the recovery of the railways to 
a position of economic security is so necessary, the closing 
of canals that cannot be worked profitably should be 
reconsidered. 

Our main purpose must be to consider the facilities 
offered by railway and road transport. Notwithstanding 
the provisions of the new Road and Rail Traffic Act of 
1933, road transport is still a free agent as regards charges, 
and I believe it is estimated that out of something like 
355,000 vehicles on the road, between 70 per cent. and 
s0 per cent. are owned by manufacturers and dealers in 
commodities. Competition for carriage of goods by 
road is unrestricted, but it is possible that the new regula- 
tions in regard to licences, inspection, and hours of 
labour will im time have a hardening effect on road costs 
and charges. With such a large number of vehicles serving 
the requirements of owners’ business, it may be said that 
road transport is free to develop without serious restraint. 
Nevertheless, it is essential to the sound development 
of transport that each agency should operate in conditions 
of economic equality. This was, no doubt, recognised 
by the Government when the Salter Conference was set 
up in March, 1932, to recommend a fair basis of competition 
between rail and road for the transport of goods. The 
system of regulation for goods road transport recom- 
mended in the Salter Report has been fully implemented 
in the Road and Rail Traffic Act of last year. On the 
allocation of road costs, however, the financial legislation 
fell considerably short, as regards the heavier classes of 
goods vehicles, of the Salter proposals. 

If it is fair to assume that the Salter Conference, which 
admittedly reached accommodation by give and take, 
erred, if at all, on the side of moderation, the conclusion 
is that the heavy classes of vehicles are still subsidised 
out of public funds to the extent to which they fail to 
contribute a fair proportion of the cost of providing, 
maintaining, and regulating traffic on the roads. This 
conclusion must be right even on the assumption, which 
the Chancellor of the Exchequer has rejected, that the 
full yield of the petrol duty should be regarded as a con- 
tribution to road costs. The inadequacy of the payments 
made by heavy-oil vehicles is even more. marked than 
in the case of petrol vehicles, for the former, allowing 
for the differential in miles per gallon, pay in fuel duty 
only one-twelfth of the amount paid by the latter, an 
undue advantage which the higher licence duties on heavy- 
oil vehicles do little to correct. A propertadjustment of 
the contribution between heavy oil and petrol seems to 
be essential in the interests of the motor industry itself, 
apart from any question of fair competition with rail. 

Is it too much to hope that the Government may one 
day—and the sooner the better—adopt a definite and 
permanent policy in this matter of road costs, designed 
on an economic basis, and fair alike to the motor user, 
other forms of transport, and the ratepayer ? 

We may now consider what industry may reasonably 
expect from the railways, and, first of all, reference must 
be made to the standard revenue which the railway 
companies were to be allowed to enjoy, namely, the net 
revenue of the year 1913. Any excess beyond that 
revenue was to be divided, 80 per cent. being returned 
to the traders in the form of reduced rates and charges, 
and 20 per cent. being retained by the companies. The 
standard revenue was £50,000,000, whereas the actual! 
net revenue in 1933 was only £28,000,000. There was 
no conception when the Railways Act of 1921 was passed 
of the change that was soon to come over the scene, and 
the disparity has become so wide that the standard 
revenue of 1913 can no longer be regarded as being within 
the range of practical politics. The railways must, there- 
fore, become reconciled to altered conditions, and seek a 
new adjustment of costs and revenue. 

There are two parties who must work together to bring 
about a reasonable degree of prosperity to this ‘essential 
national service, namely, the railways and the traders. 
This may at first appear to be a somewhat provocative 
assertion, but if the traders were to boycott the railways 
as far as they were able to do so, the result would be to 
cast an intolerable burden on those whose traffic could not 
be transported by road, as well as inflicting a disastrous 
loss on railway shareholders. There should be, therefore, 
on the part of traders the will to use the railways, and on 
the part of the railway companies the will to render such 
services as will attract business to their lines. This 
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form of co-operation should be developed to’ the highest 
possible degree. The Road and Rail Traffic Act of 1933 
has given the railways a fresh lease of life in the liberty 
to make agreed charges which shall be subject to the 
approval of the Railway Rates Tribunal. It will probably 
generally be recognised that this arrangement is in the 
public interest, although criticism has been, and will be, 
offered to protect the interests of individual traders, but 
a broad view of the situation should be one of encourage- 
ment to the railways to secure as much business as they 
can, to fill their stations, and to occupy their lines. Over- 
head charges enter very largely into the cost of carriage 
by railway, and the cost of handling additional traffic 
is not proportionate to the increase in traffic. What, 
then, should the railways do to deserve the encouragement 
which traders should give them ? 

There are four main factors which determine railway 
economics : (1) the capital involved, (2) working expenses, 
(3) the volume of business, and (4) the price charged. 

The factors of the volume of business and of price 
charged are closely linked together, and constitute the 
real problem of charging what the traffic will bear. In 
fixing railway charges the value of the commodity has 
always been recognised as an important factor, but in the 
changed conditions of to-day, old-established principles 
are being abandoned, and the practice of charging what 
the ‘raffic will bear is assuming a new meaning in which 
the element of value is replaced by the consideration 
of the competitive element. While agreed charges are 
being proposed, based on 44 per «ent. of the value of the 
goods, long-distance coal traffic is still bearing a transport 
charge of over 100 per cent. on the pit price of coal. 
It would, indeed, be regrettable if our railway adminis- 
trators were to fold their arms and await the growth 
of trade which they may hope will eventually overflow 
from the roads on to the railways. It is to be hoped they 
will make their contribution to the industrial revival 
by adjusting their charges to something like the pre-war 
relation between the value of commodities and the cost 
of transport. 

To those who may be disposed to think they are 
independent of the railways, it may be said that even 
though they can use road transport for most of their 
supplies and for the products of their manufacture, their 
interests ultimately depend on the general level of pros- 
perity in the country which governs the employment 
and purchasing power of the people. Only a short-sighted 
view will be indifferent to the depression in trades which 
are handicapped by high transport charges. 

Bulk commodities may still be carried in larger train 
loads. Past experience has proved that wherever a more 
economical means of transport is available, heavy goods 
are sent by the cheaper route. If, therefore, the railways 
would make concessions in their charges, traders would 
not oppose a policy of slower transit to the extent necessary 
for working the heavy traffic in the most economical way 
as regards wagon and train loads. The division of com- 
modities into roadable and non-roadable classes would 

pear to suggest two distinct categories of service. 

For roadable goods, transit time must be equal to road 
transit time, unless rail charges are slightly lower than 
road charges, in which case a little longer time may be 
allowed ; but security against damage, without undue 
cost of packing, must in any case be assured. 

Progress has no doubt been made in transit time by 
rail, but to compete with road transit further improve- 
ment is necessary in order that a substantial share of 
lighter goods traffic may be secured to rails. Is it not the 
case that, in order to achieve this desirable end, methods 
of rail transit must be revised ? 

While the demand for greater safety on the roads 
must be pressed, is it not possible for the railways to 
make progress in the direction of more rapid transit 
for roadable commodities, at the same time ensuring the 
safe handling of the goods entrusted to them? Lighter 
train loads and a greater density of train units on the 
lines may require new methods of signalling. It is not 
suggested that the splendid record of the railways in 
the prevention of accidents should be disregarded ; but 
means should be devised for the more rapid movement 
of traffic that is competitive with road services. Improved 
methods at junction and terminal goods depéts should 
also be devised. Mechanical aids to the handling of 
commodities are constantly being introduced. The lifts 
on the underground railways were too slow, and have been 
replaced to a great extent by escalators. The horse 
(the ‘‘ noble animal *’ of copybook fame) is being replaced 
by the mechanical horse for moving road vehicles to and 
from loading positions at goods stations. Possibly, 
moving platforms or conveyors may be used to facilitate 
movement and reduce cost. Goods stations should be 
designed so that the heavier traffic does not impede the 
handling of lighter packages. 

For non-roadable commodities, if the charges are 
low enough to stimulate trade, a slower service by rail 
will still be unrivalled by other means of transport, and 
full regard could be paid to economy of operation in the 
case of non-perishable goods. Larger wagon loads may 
be secured and the tare weight of trains reduced. 

While progress in these directions may necessarily be 
slow, it is suggested that the policy of the railways should 
be directed towards introducing new methods. In every 
department of industry, change is the order of the day ; 
in the office, in the mine, and in the factory, mechanical 
aids are everywhere being introduced, and it may be 
expected that new methods of operating traffic on the 
railways will yet be found by means of which a service 
will be given for roadable goods which will help to solve 
the serious problem of road transport, while at the same 
time the heavy trades will be catered for by a different 
standard of railway service and at rates which are in 
harmony with other elements of cost. 


. 








Usine his ballistic method, Dr. T. F. Wall has shown 
recently, according toa letter in Nature, that an 
abnormally high value for the permeability of a 
steel wire can be obtained by loading. Loading the 
wire when it was placed in a steady magnetic field 
of suitable intensity gave rise to a very marked increase 
of permeability. Dr. Wall believes the results now given 
are the first yet recorded showing the immense increase of 








induction produced by loading an unfatigued steel wire. 





Canadian Engineering News. 


(By our Canadian Correspondent.) 


Bridge Building Programme. 


WITHIN the next two years construction of three 
bridges to link Canada and the United States near 
Gananoque, Ontario, will be started. This is assured by 
the recent adoption by the Canadian Parliament of an 
Act incorporating the Thousand Islands Bridge Company. 
Under the company’s plans an entirely Canadian bridge 
is to be constructed from Ivy Lea, Ontario, to a point on 
Hill Island. An international bridge is to be built across 
the “ rift,” a narrow channel between islands and the 
point where the international boundary runs, and the 
third bridge will be entirely an American project from 
Wellesley Island to Collins’ Landing, New York State. 
The cost of the Canadian share of the projects is expected to 
be in the neighbourhood of 2,000,000 dollars, with the 
total cost nearly twice that figure. 


Forest Wealth of Canada. 


The total volume of standing timber in Canada 
has recently been estimated at 267,733 million cubic feet, 
capable of being converted into 448,255 million board feet 
of lumber, and 1,528,767,000 cords of pulpwood, ties, 
poles, and similar forest products. The Eastern Provinces 
are estimated to contain about 56-2 per cent., the Prairie 
Provinces about 15 per cent., and British Columbia about 
29 per cent. of this total volume. The total annual 
drain on the forests, including loss by fire, &c., is esti- 
mated at 4102 million cubic feet. The rate of utilisation 
will, no doubt, be reduced as the supply diminishes, 
and losses due to fires, wasteful utilisation, and other 
preventable causes are curtailed. The value of the pro- 
ducts resulting from operations in the woods of Canada 
is, according to latest figures, 141,000,000 dollars annually, 
being made up of timber for sawmills, valued at 33,000,000 
dollars ; pulpwood for domestic use and export, “valued 
at 44,000,000 dollars; firewood, valued at 44,000,000 
dollars; hewn railway ties, valued at 4,000,000 dollars ; 
poles, valued at 3,000,000 dollars. It has been estimated 
that this rate of total primary forest production involves 
the cutting of over 2,306,000,000 cubic feet of standing 
timber annually. 


Action of Alkali Water on Cement. 


The study of the action of alkali water on 
cement and concrete was continued last year by the 
National Research Council of Canada in co-operation 
with the Canada Cement Company and the University 
of Saskatchewan. The cement company has already 
begun the manufacture of an alkali-resistant cement at 
its plant at Exshaw, Alberta. The cement produced 
there has now been used in some large structures in districts 
where alkali action is appreciable. The laboratory work 
carried out at the National Research Laboratories at 
Ottawa during the last year has included further tests 
on the efficiency of various methods of preventing the 
deterioration of concrete in alkaline soils, and also a study 
of the effect of the chemical nature of aggregates on the 
properties of concrete. Laboratory measurements have 
been continued on test pieces of concrete subjected to 
sulphate action. Some of these pieces have now been 
exposed for more than eight years. A large number of 
concrete specimens have been made up for experimenta- 
tion under field conditions. In many of these specimens 
a product of the National Research Laboratories has been 
incorporated in order to determine the extent to which 
it increases the resistance of the concrete to alkali action. 
Specimens will at first be examined every three months, 
and later semi-annually. Tests of numerous high-iron 
cements have been continued. The behaviour of these 
cements has so far been found to be entirely in agreement 
with what was to be expected from laboratory experi- 
ments on the pure cement constituents. In the study of 
aggregates an investigation is being made of the effect 
of surface area of a silica aggregate on the strength of 
test pieces. Steam curing of concrete containing fine 
aggregate is also being studied. 


Bridge and Structural Steelwork. 


The value of work done by the bridge and 
structural steel industry of Canada amounted to 7,385,000 
dollars in 1932. This industry includes the companies 
which were engaged chiefly in fabricating and erecting 
structural steel for bridges, buildings, &c., and covered 
the operations of eighteen establishments. Production 
in 1931 was valued at 22,170,000 dollars, with twenty-one 
plants in operation. 

Air Mail Carryings. 

Despite the suspension by the Federal Govern- 
ment in 1932 of air mail services between Toronto and 
Detroit, and between Winnipeg and Edmonton for reasons 
of economy, a new record was established in 1933. During 
that period 539,358 lb. of mail were carried by air- 
craft, compared with 412,409 Ib. in 1932 and 277,184 lb. 
in 1928. During the last quarter of 1933 there were seven- 
teen air mail services in operation in Canada. 


Highway Lighting Tests. 


Widespread interest is beg taken in a highway 
lighting installation now being made on a stretch of the 
Montreal-Quebec highway, just west of the city of Three 
Rivers, Quebec. The installation, which is the first of its 
kind to be made in Canada, will consist of ten units of a 
new type sodium vapour lamp, which is being made by the 
Shawinigan Water and Power Company. Sodium vapour 
lighting has been found from experiments conducted in 
Great Britain to be practically glareless and to be the 
most efficient yet developed for highway lighting. The 
colour of the light is said to be a soft, golden orange, and 
for this reason glare is almost eliminated. Through the 
recent development of this type of light it is felt that its 
use will soon be very general both in Canada and the 
United States. 
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Express Railcars for the G.W.R. 


In our issue of October 27th, 1933, we gave a full illus- 
trated description of an oil engine-driven railear made by 
the Associated Equipment Company, Ltd., of Southall, for 
ihe Great Western Railway. We now learn that that railway 
has ordered three railcars of a similar type from the same 
firm and that they are to operate an express service between 
Birmingham and Cardiff as from a date early in July. It 
is unnecessary for us to give a detailed description of these 
new vehicles, as in general design they are very similar to 
the one we described before, while many of the details are 
identical. 

Each car has two 130 H.P. oil engines mounted one on 
each side of the frame near the middle, as can be seen in 
Fig. 5. One of these engines drives both axles of what may 
be termed the rear bogie of the double-ended car through 
a fluid fly-wheel, Wilson pre-selective gear-box, reverse 
year-box, and worms and wheels exactly as described in 
the article to which we have already referred. Some 
minor unimpertant alterations of detail have been made. 
The other engine drives one axle of the leading bogie and 
there is no change speed gear-box in its transmission 
system. It is therefore always on direct drive. Thus one 
engine is used for ac celeration and both for top-speed 
running, an arrangement that is entirely suited to the 
requirements of an express long-distance car in which the 
ability to maintain a continuous high speed is of relatively 
greater importance than high acceleration. 

Excepting that provided by the reverse gear-box, there 
is no neutral gear in the transmission from the direct- 
drive engine. and in order to obviate any possibility that 
the car might “ creep” when drawn up at a station—a 
thing quite possible when the drive is through a fluid fly- 
wheel—the throttle controls of the two engines are so 
interlinked that the one on direct drive is stopped when the 
var is stationary and is only re-started after the car has 
been got under way again. Moreover, to avoid any possi- 
bility that the oil in the fluid fly-wheel of the direct-drive 





direction of travel, deflected air into a duct leading to the 
radiator ; and that after passing over the engine the air was 
disc charged through louvres in the side of the car. Experi- 


as being modified to any great extent from those we 
described last October are concerned with the bogies. 
Torque arms—see Figs. 2 and 4—have been substituted for 








Fic. 5 CHASSIS FROM 


ments have demonstrated that it would be impossible in 
this way to draw in sufficient air for the cooling of two 
engines and a different arrangement has been adopted. 
Each radiator has been set askew to the frame and there are 








**DIRECT-DRIVE*’ SIDE 


the ball-ended rods originally adopted. The hydraulic 
cylinders for operating the brakes are mounted on these 
arms. Each of the cylinders is connected by flexible 
pipes to the Lockheed master control cylinder mounted on 








FiG. 1—ENGINE AND RADIATOR COWLING 


engine might overheat, the throttle control is so arranged 
that it cannot be fully opened until top gear has been 
engaged in the transmission line from the other engine’ 
With the exceptions just noted the controls of the new 


cars are identical with those of the earlier one. 


two louvred panels in the side of the car. The blades of 
these louvred panels—see Fig. 1——are so arranged that one 
panel will deflect air inwards when the car is travelling in 
one direction, and the other will do the same when it is 
travelling in the opposite direction. A swinging baffle 























Fic. 2-BRAKE GEAR WITHDRAWN FOR 





INSPECTION 


the bogie and the operation of the master cylinders is 
pneumatic from a finger lever at each end of the car. 

The interior of each of these new cars—see Fig. 3---is to 
be luxuriously furnished. Slight modifications of the shape 
of the coach have been made to suit the requirements of an 

























































































The mounting of two engines on the frame has compli- 
cated the problem of providing sufficient cooling air. It 
will be remembered that on the earlier vehicle a swing 
baffle was arranged beneath the car, which, whatever the 


FIG. 3—GENERAL ARRANGEMENT OF INTERIOR OF 





behind the panels closes off the one that is “‘ facing ” in 
the wrong direction. The air thus drawn in is discharged 
beneath the car. 

The only other mechanical features that require mention 
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CAR 


express as distinct from a local service. ‘The central door on 
each side is smaller, and there are no separate doors giving 
access to the driver’s compartments. At one end of the 
coach there is a space for the carriage of luggage, and at 
the other two lavatory compartments and a refreshment 


Leading Dimensions of Express Railears. 

4ft. Shin. 
60ft. 
62ft. 
40ft. 

7ft, 


Gauge 
Overall length, ‘frame 
Overall length, body 
Bogie centres. . 
Bogie wheel base . . 
Overall width of chassis : 
At bogies atc. Nek 
Between bogies 
Height of frame ie 
Overall width of body : 
Above floor level 
Floor height .. scl 
Maximum height at contre . . 
Wheel diameter. 
H.P. of e ngine at 2000 r. ‘p. m. 
TotalH.P. . 


Sit. 
7ft. 
sft. | 


Oft. 

4ft. Sin. 
lft. 4in, 
3it. lin. 
130 

260 


bar with the accompanying coffee boiler, shelves for 
the storage of cutlery and refreshments, &c. Water 
is carried in two tanks beneath the shelves of the 

‘bar’? and is pumped thence to the lavatory tanks, 





Fic. 4—DOUBLE-DRIVE BOGIE 


which will be heated by the exhausts from the engines. 
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HEAT TREATMENT 


Forty passengers will be carried by the new cars, 
which will cover the distance between Birmingham and 
Cardiff in about 2 hours 20 min. 

Three other railcars, the final details of which have not 


‘ yet been settled, but which will be of generally similar 


design to those entering service in July, are, we under- 
stand, also on order with the Associated Equipment 
Company, Ltd. 

The railcar which we described in October last year and 
which has been maintaining a local service in the ‘Reading 
district has completed more than 25,000 miles. It covers 
240 miles per day, six days in the week, Although the 
average distance between stations is only 3-2 miles, its 
start to stop speeds averages 35-3 m.p.h, The curves 


Acceleration Curves for: } L_ Speed 
Cha ng 19 Speed at Ei RPM of Engine —e Changed 
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FIG. 6—ACCELERATION CURVES 


reproduced in Vig. 6 refer to an experiment carried out 
between Twyford and Reading into the effect of changing 
gear at different speeds. They indicate clearly how on 
journeys with short distances between stations the engine 
is more or less on full throttle continuously. The car is 
accelerated continuously until it is time to apply the 
brakes at entry to the station. The fuel consumption 
has worked out at about 8 m.p.g. 

It is not to be expected that the first vehicle of its kind 
should be entirely trouble free. But we were informed by 
the designers that the majority of the incidental troubles 
have been caused by a failure of the human element. 
Delays that can be fairly reckoned against the railcar 


itself have only aggregated twenty-three minutes, one of 





OF 80-TON FORGING 





four minutes and another of nineteen—a rather remark- 
able figure when it is considered that the vehicle has 
been in service about six months. 








Heat Treatment of Large Forgings. 


Av the Vickers Works, Sheftield, of the English Steel 
Corporation, Ltd., are being manufactured numerous huge 
forgings for the coal hydrogenation plant being erected 
by the I.C.1., Ltd., at Billmgham. The largest hollow 
forgings, the converter bodies, which are approximately 
35ft. long, 6ft. 6in. maximum diameter, and, in the rough 
machined state, weigh about 80 tons, undergo heat treat- 
ment in vertically gas-fired furnaces before being finished 
machined. This treatment involves oil hardening and 
tempering, and it is doubtful whether such an operation 
ever before has been attempted in this country on such a 
large mass of material. A converter body is shown in the 
photograph reproduced herewith being lowered by means 
of an overhead 130-ton crane into a vertical gas-fired 
furnace, the top two doors of which are open. The huge 
dimensions of this furnace will be realised on making a 
comparison between the height of the men and that of 
the furnace. 








SPEAKING in the South African House of Assembly Mr. 
A. P. J. Fourie, the Minister of Commerce and Industries, 
said that an additional £500,000 was required for a sheet 
mill at Pretoria. The mills are to be capable of making 
some 35,000 tons a year, or about half the Union’s present 
importation. The blast-furnace at the works had, he said, 
been blown in on March 7th, and the first tap of molten 
pig iron had been successfully made on March 8th, since 
when the furnace had been in regular production. The 
first test rails (96 lb. rails) had been rolled on March 20th, 
and the first sleepers on March 22nd. Since then test 
rollings on various other sections had been made and pro- 
duction for sale had started on April 12th. The smelting 
shop had started to produce steel converted from pig iron 
on April 5th. Up to May 18th, 114,000 gallons of motor 
benzole had been produced, of which 99,500 gallons had 
been sold and dispatched. Of 85,000 gallons of creosote 
produced, 57,500 gallons had been dispatched, while 
45,000 tons of coke had been produced. The pig iron 
produced amounted to 23,600 tons, of which roughly 
5000 tons had been kept in stock and the rest used for 
conversion into steel or sold to foundries. The amount of 
steel hitherto produced was 12,500 tons, and of this 3500 
tons had been rolled into blooms, billets, and rails, while 
some of the remainder had been sold. The sales invoices 
up to May 17th amounted to £32,200. It was expected 
that when the works had settled down to full production, 
from 1200 to 1300 men would be employed on the main 
plant, and between 400 and 500 on the sheet works, and 
only white labour would be employed in and about the 
works in the production of iron and steel. 








Corrosion Problems in Iron and 
Steel.* 


By FRANK N. SPELLER, Director, Department of Metallurgy 
and Research, National Tube Company, Pittsburgh. 


Axout three-fourths of iron and steel products require 
some kind of protection if only for the sake of appear- 
ance. Sheets, plates, wire, and pipe often have a com- 
paratively short life without adequate protection. 
Idle metal, unfortunately, corrodes at a faster rate than 
busy metal. This fact has been well demonstrated in the 
past three years in the case of idle mills, smoke stacks, 
ships, cars, and similar steel construction. The hulls of 
ore carriers on the Great Lakes are usually not repainted 
after launching, and up to the period of the depression 
showed very little deterioration. After two years’ lay-up 
in the harbours many of these hulls were pitted over jin. 
deep. 

The rate of corrosion of unprotected iron or steel varies 
with the environment from an insignificant amount to 
din. penetration per annum. Assuming that the average 
useful life of iron and steel products is fifty years and that 
700,000,000 tons are now in use in the United States, the 
amount produced last year in this country would have been 
hardly sufficient for renewals made necessary by corrosion. 
Hadfield estimated the world’s wastage of iron and steel 
in 1932 to be 67,000,000 tons, which would indicate a loss 
in the United States nearly three times as large as my 
estimate. To this must be added the expense of renewal, 
interruption to business, and other incidental expenses, 
which, as a rule, considerably exceed the cost of the metal. 
However rough these estimates are, they serve to illustrate 
the importance of the problem to the iron and steel 
industry and to the taxpayers at large. 

In atmospheric corrosion the predominant factor is the 
moisture ; in water, the oxygen concentration ; in soil, 
the electrical conductivity, total acidity, drainage, &c. 
The principal factors that have been recognised and studied 
are listed in the accompanying table and are grouped for 
convenience according to whether they are mainly a 
function of the metal or of the environment. 

The environment, as a rule, influences both the actual 
and relative rate of corrosion of a metal much more than 
the ordinary variations found in the metal. It has been 
demonstrated that all base metals such as iron, copper, 
aluminium, &c., acquire a film when exposed to air at 
normal or elevated temperatures, and that it is usually the 
resistance of this surface film that determines the life of 
the metal rather than some internal property, for the metal 
usually does not come into direct contact with the attack- 
ing medium. Metals such as chromium, nickel, copper, 
and aluminium, form very resistant films in some environ- 
ments, but not in others, and such elements have the power 
of conferring on iron, when alloyed with it in solid solution, 
some of their film-building power according to the amount 
of alloying elements present. The determination of the 
amount of film-forming constituents that will give the 
maximum corrosion resistance to iron at the lowest cost 
is a promising but difficult field of research. 

Factors with Reference to Corrosion in Presence of Water. 

I. Facrors AssociaTED MAINLY WITH THE METAL, 

1. Standard single electrode potential. 

2. Composition and chemical homogeneity. 

3. Structural homogeneity ; solid solutions, separate aggre- 
gates, amount and distribution of non-metallic inclusions, &c. 

4. Surface finish. 

5. Inherent power to form surface films. 

6. Internal strain. 

. Over-voltage of hydrogen on the metal surface. 


IL. Factors THAT VARY WITH THE ENVIRONMEN’. 
. Effective potential.1 
. Concentration and distribution of dissolved oxygen. 
Hydrogen-ion concentration. 
Specific nature and concentration of other ions in sulution. 
Velocity of motion of solution. 
Temperature. 
. Deposits of corrosion products. 

8. Contact with dissimilar materials. 

1 The potential is dependent upon composition of metal and 
electrolyte, temperature and other factors listed above. Surface 
film formation is also a function of both the metal and environ- 
ment. 

Recent study of the surface films on metal has thrown a 
new light on the mechanism of corrosion. The presence 
of invisible films has been demonstrated by separating the 
film from the metal so that the films can be examined 
under the microscope, and their growth has been traced 
by their effect in changing the potential of the metal when 
immersed in a suitable electrolyte. Much more is known 
about the physical properties and structure of metals than 
about their surface condition, but it is now definitely 
known that, at least in the case of the common metals, 
we are dealing with a film-covered surface and not with a 
real metallic surface. 

Protective surface films are formed by reaction between 
the metal and its environment, usually by oxidation. The 
essential film-building materials may originate mainly in 
the metal (as in stainless steels)? in the environment (as in 
passivation with nitric acid or chromates), or both metal 
and environment may contribute their share in building 
the film. 

The stability of films has been found, by W. H. 
Vernon and U. R. Evans, to vary materially with the con- 
ditions of initial exposure. When the environment is 
very favourable to the formation of a dense adherent film, 
unusual resistance to corrosion has been obtained even with 
ordinary wrought iron and steel, which admittedly are 
vulnerable under normal conditions. This fact seems to 
explain the long life occasionally experienced with old 
wrought iron and steel. Cases have been reported in 
which, on removal of the initial corrosion products from 
well-preserved iron and steel and exposure of the clean 
surface to ordinary air, rust developed rapidly. The 
nature and stability of the metal surface film are now 
considered to be among the most important factors deter- 
mining the course of corrosion. Local differences of 
potential due to concentration cells or contact with dis- 
similar materials may be sufficient to break down the film 
even on stainless steel and cause pitting. 

Prevention of this “‘ disease of metals ” 
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* From the Henry Marion Howe Memorial Lecture (American 








Institute of Mining and Metallurgical Engineers), abstracted 
by Iron Age. 
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plished to a certain degree by : (1) changing the environ- 
ment; (2) isolating the metal from destructive environ- 
ment ; or (3) building up the corrosion resistance of the 
metal. All of these methods usually are based upon the 
principle of forming a protective layer of some kind on the 
surface of the metal, which may vary from a few molecules 
to an applied coating Jin. or more in thickness. 

There is no panacea for prevention of corrosion. It is 
an economic problem and the solution in any specific case 
requires the best judgment of chemists and engineers 
working together. In some cases the first result of a 
thorough study of a corrosion problem has been the discard 
of wasteful and inefficient means of protection, followed by 
the development and adoption of more effective and more 
economical methods. 


NEUTRALISERS, PAssIVATORS, OR REMOVAL OF OXYGEN. 


Where the corroding medium is limited, it may be made 
less active by the addition of neutralisers, passivators, or 
by the removal of free oxygen. Much has been accom- 
plished by such means. In the refining of corrosive crude 
oil, for instance, ammonia is injected to reduce corrosion 
due to the generation of hydrochloric acid at temperatures 
below 400 deg. Fah. At higher cracking temperatures 
corrosion by sulphur compounds can be held in check by 
the use of lime or caustic soda. One of the American 
Petroleum Institute committees made an extensive report 
in 1932 on the use of neutralisers. This method of con- 
trolling corrosion is more generally used in the low- 
temperature range of refinery operation. It is estimated 
that in the United States 3,000,000 dollars per annum is 
spent for neutralisers in the refining of petroleum. 

At normal temperatures industrial water can often be 
treated so that it will be less active and maintain a pro- 
tective deposit on pipe lines without undue cost or impair- 
ing its quality for domestic purposes. It should be remem- 
bered that all chemical methods require careful control 
by qualified industrial chemists. 


ISOLATING METAL FROM DESTRUCTIVE ENVIRONMENT. 


The second method of restraining corrosion, by separating 
the metal from direct contact with the corroding agency, 
includes all kinds of protective coatings, metallic and non- 
metallic, ranging in thickness from ordinary paint to 
Portland cement concrete }in. or more in thickness. 

An average of 120,000,000 gallons of paint per year has 
been used in this country during the past ten years for 
the protection of iron and steel structures. Some of these 
paint products have been considerably improved in recent 
years by the use of synthetic resins, tung oil, and rubber 
derivatives in the paint vehicle, particularly when used 
for protection of material exposed to the atmosphere, but 
most of these materials have not proved so durable when 
used in water or soil. The development of paints for 
service under water deserves more attention. Stan- 
dardised methods of tests for paint films in water should 
be formulated so that these products can be studied com- 
paratively, as has been done by the American Society for 
‘Testing Materials in their atmospheric tests of paints. The 
results of such work would find an immediate practical 
use in the better protection of ship hulls, water tanks, and 
similar construction. 

Porcelain enamel and chromium plating are finding a 
wider field of use where galvanised coatings or paints are 
not sufficiently durable. None of these thin coatings, 
however, has proved fully adequate so far for the pro- 
tection of metal in corrosive soil. The output of vitreous- 
enamelled and chromium-plated steel products has shown 
a healthy increase during the past few years. 

There are now in use in this country about 400,000 miles 
of pipe lines for the transportation of gas, oil, and water. 
About 10 per cent. of these lines should be carefully pro- 
tected with strong coatings. The corrosion damage to 
underground oil and gas pipe in this country has been 
estimated as high as 50,000,000 dollars per year. 

Certain soils have been found to cause serious damage by 
distortion of soft bituminous coatings. As this type of 
coating has been used most generally, it appears that much 
money and material have been practically wasted for lack 
of information on the effect of various soils on pipe coating 
materials. Bituminous coatings should be at least }in. 
thick to be most effective and should be stiff enough, or 
protected from contact with soil by suitable shielding 
material, to prevent distortion by soil stress. 

During the past two vears the materials and methods of 
applying coatings to pipe have been radically improved 
and I believe it is now safe to say that coatings capable of 
giving the protection desired under most soil conditions 
are now available at reasonable cost. Portland cement 
aggregates have long been used successfully for protection 
of pipe underground. A centrifugal method has been 
developed recently for the application of such material to 
the inside and outside of pipe to a thickness of }in. to fin. 
or more. 

Cement has been used for sixty years on a limited scale 
for the lining of domestic water pipe. The use of this 
material is rapidly extending both for prevention of corro- 
sion and for maintaining the carrying capacity of pipe. 
Some trouble has been caused by the increase in alkalinity 
of water in contact with new cement. To correct this 
condition a Portland cement mixture was recently deve- 
loped in our laboratory that has about one-third the solu- 
bility of ordinary cement in water. This material is applic- 
able particularly to the lining of water storage tanks and 
water pipe. ; 

The economics of underground pipe protection should 
be based on reliable data as to the useful life of bare 
pipe (allowing a smal] annual maintenance charge) com- 
pared with the life of similar pipe under the same con- 
ditions with various coatings. A pipe line company is 
usually not justified in spending much more for protection 
than would have to be set aside with compound interest 
to maintain the line perpetually ; therefore the coatings 
must be comparatively low in cost except in very corrosive 
soils, where 1t may pay to spend as much as the original 
cost of the pipe to secure satisfactory life. 

Underground pipe systems and electric cables have also 
been protected from ordinary soil corrosion and electro- 
lysis, in limited areas, by lowering the electric potential 
of the pipe with respect to the earth, so that a current is 
continually impressed on the pipe from the surrounding 
soil. Since most of the damage on bitumen-coated pipe 
is at small] breaks in the coating, it is more economical of 
electric power to apply first a bituminous coating of 





moderate thickness (about yin.) to pipe that is to be pro- 
tected by “ forced drainage ” or ‘“ cathodic protection,” 
as it is usually termed. This method of protection is most 
economical and effective in restricted areas where the soil 
has a relatively high electrical conductivity. For instance, 
it is employed with satisfactory results to protect the 
underground gas system in New Orleans. 


BurtpinG Up Corrosion RESISTANCE IN METAL. 


With respect to the third method of prolonging the life 
of steel by increasing the resistance of the metal to the 
attacking media, here again for economic reasons it is 
very necessary to consider the increase in first cost, 
against the additional life, reduction of maintenance 
costs, and losses that may result from failures in service. 
In other words, the cost of corrosion-resisting ferrous 
alloys should be based upon the service obtained per dollar 
invested and not just upon the actual cost of the alloy. The 
estimated life of the metal need not exceed the useful life 
of the equipment by a large margin, so that in selecting 
the most economical metal or other means of protection 
good judgment is required in the light of all the facts. 

Only a few elements (such as chromium, nickel, copper, 
silicon, and aluminium) have been found to increase the 
corrosion resistance of iron. Of these, chromium is most 
generally effective under oxidising conditions. Other 
elements that have not been used so generally in ferrous 
alloys may be found to add to the film-building power of 
the metal in other environments. 

In the atmosphere the addition of 0-25 per cent. 
copper will usually double or treble the life of steel, and 
the addition of 1 per cent. chromium with copper will 
about double the life again and, at the same time, add 
nearly 50 per cent. to the strength of the steel, so that 
in this case the weight and thickness may be reduced 
materially for certain purposes. Low-alloy steels of 
this type are finding a wide field of use for roofing, parts 
of railway cars, and other exposed structures. 

Steel cars sometimes deteriorate rapidly from corrosion. 
A reported analysis of car repair expenditures shows that 
rusting is responsible for 30 per cent. of the total main- 
tenance cost, which amounts to more than 100,000,000 
dollars per year (A. F. Stuebing, The Iron Age, October 
12th, 1933, page 13). J. S. Unger made a comparative 
test in service on 200 freight cars, each constructed of 
one-half ordinary steel and one-half copper steel. At 
the end of thirteen years the copper steel showed approxi- 
mately 100 per cent. longer useful life than ordinary 
steel, with less cost of maintenance because less frequent 
repainting was required. This should be a highly profitable 
field of use for copper steel or copper-chromium steel. 
About 9,000,000 tons of copper steel have been produced 
during the past twenty years. This represents on the 
average a potential increase of about 100 per cent. in 
the life of steel where the coating fails and the bare metal 
is exposed to corrosive atmosphere. 

Unfortunately, iron and steel carrying small amounts 
of copper, nickel, molybdenum, chromium, or other 
elements have not proved sufficiently durable underground 
or immersed in water to warrant their more general 
use, but there is reason to believe that a low-cost ferrous 
alloy may be found that will come closer to meeting these 
requirements. Two or more alloying elements sometimes 
give a more stable film than one, but the evidence now 
available indicates that the happy union has not been 
found to meet these conditions. The number of possible 
combinations and the length of time required for testing 
make the investigation of compound alloys a slow process. 
Furthermore, it is necessary to develop the pretreatment 
that will give the lowest rate of attack and the minimum 
tendency to pit for any particular environment. The 
influence of chromium on the rate and distribution of 
corrosion of steel in warm Pittsburgh city water has been 
tested. Under such conditions and within the range of 
composition included in the test, apparently steel with 
about 3 per cent. chromium is preferable. The necessity 
for determining the maximum penetration as well as the 
average penetration (by loss in weight) was also illustrated 
by this test. Similar charts are available for a few other 
single additions, and others are under preparation for 
combinations that seem to contribute the best film- 
building properties. These tests will have to be repeated 
under three or four different conditions, and then the 
final answer should be obtained by test of the best of 
these alloys in service before definite conclusions can be 
drawn. 

Prominent in the low-alloy class of corrosion-resistant 
steels is the 4 to 6 per cent. chromium type, which lasts 
four to eight times as long as carbon steel in oil-cracking 
tubes, and has, therefore, displaced a considerable amount 
of ordinary stee! in such service during the past five years. 

So much has been written recently on stainless and 
heat-resisting steels that it is not necessary to review 
this important development. Suffice to say that the 
tonnage of these alloys has shown a decided gain during 
the past few years in comparison with the total tonnage 
of electric-furnace alloy steels. We estimated that about 
29,000 gross tons of stainless steel were manufactured 
in this country in 1933. This was mostly the 18-8 
chromium-nickel type, and was-rolled into sheets, plates, 
wire, and pipe for use under severe atmospheric conditions, 
and in the chemical industries. Improvements and reduc- 
tion in cost of the seamless process now make it possible 
to manufacture many of the ferrous alloys in the form 
of pipe. THe modern process for manufacture of nitric 
acid by oxidation of ammonia was made commercially 
possible by the use of a large proportion of 17 per cent. 
chromium steel in plant construction. Stainless-clad and 
nickel-clad steels are now available, and for some purposes 
may prove as serviceable as the solid alloy. 

Corrosion-fatigue is produced by the simultaneous 
action of corrosion and stress, and may be considered 
as a special form of notch-fatigue in which the notch, 
instead of being formed mechanically, is formed pro- 
gressively by chemical attack accelerated by applied 
stress. There is probably a definite endurance limit for 
a mechanically notched specimen under ordinary fatigue, 
but in corrosion-fatigue, where chemical action continues, 
obviously there can be no fixed endurance limit, except 
under certain conditions of corrosion, and a certain number 
of stress cycles and time of exposure. Resistance to 
corrosion-fatigue increases with the specific corrosion 
resistance of the metal to the conditions encountered, 
other things being equal. Urder some service conditions, 





where the rate of stress alternation is relatively slow, 
it has been found that high ductility of the metal is a 
significant factor in minimising concentration of stress, 
and in delaying or preventing the formation of the sharp 
crevices which appear as the first stage of corrosion-fatigue. 

In general, the fracture of a metal part due to corrosion 
fatigue may occur, at a stress far below the fatigue limit 
in the absence of corrosion, when the actual amount of 
corrosion is unbelievably small. For this reason it is 
particularly important to protect all parts that are subject 
to alternating stress, wherever practicable, even in an 
environment that is only mildly corrosive. 

In the oil industry, where corrosion waste was very 
apparent several years ago, the problem has received 
systematic study. A preliminary survey of conditions 
in the oil fields and refineries in 1927 indicated an annual 
loss due to corrosion of about 125,000,000 dollars. In 
oil refining the saving due to protective measures has been 
estimated by engineers who have followed this problem 
closely as about 65,000,000 dollars per year, which 
amounts to about $ cent a gallon of gasoline produced. 
Several years ago this loss was figured as Ic. a gallon. 

The investigation of soil corrosion and protective coat - 
ings during the past five years has brought about almost 
a revolution in pipe line practice with reference to the 
problem of protection. Millions of dollars formerly spent 
every year on inadequate coatings are now being saved 
by omitting coatings where unnecessary and applying 
more suitable coatings where required. 

The solution of the manifold problems included in 
the general term “corrosion” is hastened by proper 
co-operation between the consumer, who knows the precise 
conditions to which he is subjecting the metal, and the 
producer, who is in a position to modify the properties 
of the metal supplied. 

The present system is producing results with probably 
the least amount of organisation, but it seems desirable 
that there should be a national group representing those 
who are engaged on special industrial werk to encourage 
and sponsor scientific research on fundamental problems 
relating to corrosion. 

Last September, at an International Conference on 
Corrosion, held in Chicago under the auspices of the 
Electrochemical Society, a considerable amount of over- 
lapping and duplication of research work was apparent. 
The suggestion was made by one of the foreign contributors 
that a plan for international co-operation on some of 
these problems might be developed to advantage. 








BOOKS OF REFERENCE. 


A Last of Official Chemical Appointments. Kighth 
edition. London: The Institute of Chemistry of Great 
Britain and Ireland, 30, Russell-square, W.C.1. Price 5s. 
net.—This book is, so far as we know, the only one of its 
kind published in Great Britain, and although intended 
primarily for the use of professional chemists and those 
who contemplate following the practice of chemistry as a 
profession, it has been found useful by authorities and 
others interested in the application of chemistry to pur- 
poses of State. The arrangement of the matter in this 
the eighth—edition is in four main sections: firstly, a 
list of appointments in Great Britain, Northern [reland, 
and the Irish Free State, under various Government 
Departments, County and Borough Councils, and other 
authorities in connection with public utility services, and 
in Universities, Colleges, Technological Institutions, 
Medical, Agricultural and Veterinary Colleges. Next 
comes a list of appointments in the Empire of India, 
Dominions, Colonies, Protectorates, &c., followed by 
concise information regarding societies and institutions 
for the advancement of chemical science and of pro- 
fessional and other chemical interests, concluding with the 
Statutes, Orders, &c., affecting chemical appointments at 
home and overseas. All the information is collated from 
official sources and will be found very valuable by the 
large section of industry for which the book has been 
compiled. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe NATIONAL SMOKE ABATEMENT Society has removed 
from 23, King-street, Manchester, 2, to 36, King-street, Man- 
chester, 2. 

Bureau Veritas has removed its London oftice from 155, 
Fenchurch-street, E.C.3, to 51, St. Mary Axe, E.C.3.  Tele- 
graphic address, ‘‘ Veritas, Stock, London ” ; telephone number, 
Avenue 6264. 

W.H. Everett anp Sons, Lrp., exporters, newsagents and 
booksellers, who for many years have handled the export 
business of THE ENGINEER, have removed into larger premises 
at 27, St. Bride St., Ludgate Circus, E.C.4. 








CATALOGUES. 


Henry Srmon, Ltd., Cheadle Heath, Stockport.—A new 
brochure on the mechanical handling equipment for materials 
and goods. 

AuFReD HERBERT, Ltd., Coventry.Smail tool catalogue 
No. 11, a 600-page book of small tools and machine shop 
accessories. 

CoNSOLIDATED PNreumaAtic Toon Company, Ltd., 170, Pieca 
dilly, W.1.—Electric tool catalogue No. 18 of © Little Giant” 
portable tools. 

British Insutatep Cases, Ltd., Prescot, Lanes.~-** Joint- 
ing Materials and Accessories for Paper, Rubber and Bitumen 
Insulated Cables.” 

Drayton ReGuLaToR AND INSTRUMENT Company, Ltd., 
West Drayton, Middlesex.—List No. 210 of relay type gas- 
operated regulators. 

LUNKEN Company, Ltd., 35, Great Dover-street, S.E.1. 
A book on small tachometers for machine tools, cinema appa- 
ratus, motor boats, &c. 

SteMENs AND GENERAL Extotric Raitway SiGgNAL Com- 
PANY, Ltd., Central House, Kingsway, W.C.2.—Bulletin No. 17 
on train describing equipment. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Outlook on the Export Markets. 


The German default and the ensuing complica- 
(ions have disturbed the overseas steel markets and for 
ithe time being buyers are not entering upon commitments 
they can avoid. The German Government is apparently 
trying to organise the import trade of the country so that 
it can direct business into any channel it considers desir- 
able. According to reports, pressure is being put upon 
New Zealand to buy more German steel under a threat 
that imports from that part of the Empire wi!! be limited. 
it seems doubtful, however, whether import and export 
trade can be conducted on these lines, and it is perhaps 
not without significance that American exporters have been 
warned by their Government that the Germans may not 
be able to obtain the necessary foreign exchange to pay 
for their purchases. The German Government is also 
encouraging barter agreements by which railway material 
and similar descriptions of steel are exchanged for raw 
materials required by the industry. It seems possible, 
however, that this Government control of industry may 
have repercussions upon the Cartel, since neither France 
nor Belgium, the other parties to the Cartel arrangement, 
are in @ position to agree to a larger proportion of the 
existing small export trade being diverted to German steel 
works. Another feature of the export trade lately has 
been the activity of the British works in the markets, and 
it is reported that business has been taken in plates and 
sections at very competitive prices. In fact, the prospect 
of higher import duties being imposed by Great Britain 
and the more competitive spirit recently shown by the 
British steel works in the export markets has created 
apprehension amongst the Continental steel makers. It 
is interesting that although it was thought that difficulty 
might be found in arranging for the renewal of the 
European Railmakers’ Association agreement, which 
automatically comes to an end in next March, it was 
found possible to smooth out most of the obstacles at the 
recent meeting in London. 


The Pig Iron Market. 


The usual summer conditions characterise busi- 
ness in the pig iron market. The demand for small parcels, 
which has been a noticeable feature for so long, has 
declined, and although a number of contracts which were 
on the point of expiring have been renewed, some of the 
important consumers are hesitating to enter into fresh 
arrangements, although eventually there is little doubt 
that they will find it necessary to cover their future 
requirements at the current prices. It is suggested that 
in some cases they are waiting to see whether arrangements 
made under the reorganisation scheme will affect their 
position ; but considering how much has to be done before 
that scheme can be put into effective working order, it 
seems rather a far-fetched theory. Probably some con- 
sumers of pig iron are experiencing a slackening in the 
demand for their own products and are waiting in the hope 
that in a short time they will be better able to gauge their 
future needs. The producers of foundry iron, however, 
are in a sound position and seem to have nicely balanced 
their production to the demand. The Cleveland makers 
have considerable quantities to deliver against contracts, 
and although the holiday season is approaching, when 
deliveries usually have to be suspended, there seems little 
likelihood of stocks accumulating. The furnace at the 
Ayresome Works of Gjers, Mills and Co., Ltd., which has 
been damped down for repairs, was engaged in producing 
ferro-silicon, and it is expected that it will be re-started 
in the autumn. Recently a furnace in this district was 
changed over from foundry to basic iron. These changes 
leave the number in blast on the North-East Coast at 
twenty-eight, of which four are producing foundry, ten 
hematite, and fourteen “‘ other kinds.” In the Midlands 
the continued active demand from the light castings 
industry is providing a substantial outlet for foundry irons. 
Negotiations are in progress in a number of instances for 
the renewal of contracts, in some cases for delivery over the 
remainder of the year. In this district there has been an 
improvement in the demand for special qualities from the 
engineering trades. The Lancashire market has been 
rather quieter, but deliveries are being well taken up and 
the time is approaching when the question of contract 
renewals will have to be seriously considered. The market 
for hematite remains steady, and although there has been 
no broadening in demand, the volume of business on the 
whole has been well maintained. In Scotland quieter 
conditions have developed on the approach of the annual 
Fair holidays, when the works in the Falkirk district will 
close down. 


North-East Coast and Yorkshire. 


The approach of the holiday season has caused a 
decline in business in practically all classes of finished steel 
materials, but at the same time there is considerable 
activity at the works in order to clear off deliveries before 
the holidays start. The most cheerful feature of the 
position so far as the works on the North-East Coast are 
concerned is the improvement in the volume of export 
business. This, of course, is only relative, but it is reported 
that the steel works are competing with Continental steel 
makers for business in all parts of the world, and it is 
suggested that this is the outcome of arrangements made 
under the reorganisation scheme. A large tonnage of 
structural steel material is being turned out and the con- 
structional engineering departments are busy. The works 
employed on the production of rails are working at a good 
rate and have good orders on their books. The worst 
feature in this district is the continued poor demand from 
the shipbuilding industry. At the moment there are few 
shipbuilding orders of importance in sight, and although 
business with ship repairers is fairly satisfactory, it is not 








sufficie::t to make up for the poor requirements of the ship- 
builders. The lull in the buying of semi-finished steel has 
been fe!t in this district, and although the works producing 
this class of material are well occupied, they are working 
off orders quicker than new business is being received. It 
is difficult to say to what extent the competition of Con- 
tinenta! semis is responsible for this decline, but the tonnage 
of foreign steel entering the district does not seem to have 
increased much during the past few weeks. In Yorkshire, 
particularly in the Sheffield district, consumers are dis- 
playing » rather cautious attitude, but at the same time 
most of the works are well off as regards the orders on their 
books and the re-rollers, in particular, are busy. In some 
cases the latter are working almost at capacity. Busy 
conditions rule in the tool steel department, and some 
works are extending their premises in order to increase 
their output. Lately, business in railway material, 
especially in tires, has been on a satisfactory scale and 
the demand for stainless steel is steadily growing. 


The Midlands and South Wales. 


The heavy steel works in the Midlands complain 
more of the seasonal decline in trade than do the light 
branches of the industry. The recent improvement in 
business in joists and sections has been no more than 
maintained, and constructional engineers are not finding 
new orders coming to hand in the same volume as a 
few weeks ago. Business in light sections, however, is 
keeping up well, and on the whole the re-rollers are actively 
employed, although it seems fairly certain that the official 
scale of prices is not always observed. This, however, is 
scarcely surprising, since the associated firms have to 
meet not only competition from Continental sources, but 
from those re-rolling works which do not belong to the 
Association and which are free to quote their own prices. 
Quotations are unaltered, the Association price being 
£8 12s, less a rebate of 2s. 6d. on certain terms to firms 
using only British steel, against the price of £6 19s. for 
Continental merchant bars and £7 10s. to £7 15s. from 
outside works. The revised list of extras which was 
agreed to by the steel makers and the re-rollers is now 
in operation, and this, it is claimed, is giving associated 
works greater opportunities of meeting competition. A 
fairly substantial business is being placed in thin plates, 
and some of the works have moderate order books, but 
the demand generally for plates and sheets is insufficient 
to meet the requirements of the works. Most of the sheet 
works are operating at under 50 per cent. of capacity, and 
at the moment there seems little prospect of this being 
improved upon. The demand for boiler plates has been 
weak, and as a consequence prices, which are nominally 
about £8 5s., can be shaded easily by 2s. 6d. on a good order. 
Business in bright drawn steel bars is active, but the price 
position is not altogether satisfactory, since the Associa- 
tion quotation of £13 10s. has been undercut by outside 
works, which ask £13 to £13 5s. and appear to be securing 
a number of orders. There seems to be little slackening 
in the demand for colliery steel. Arches and light sections 
are quoted at £7 15s., and heavy sections at £8 15s. The 
situation in South Wales is not unsatisfactory, and with the 
tin-plate works operating at between 50 per cent. and 
60 per cent. of capacity, the producers of tin-plate bars 
are fairly well occupied. Expectations that the final 
details of the international tin-plate agreement will be 
made during the last week in June have also helped to 
create a good tone in the market. 


Finished Iron. 


Beyond one or two short periods of buying the 
finished iron branch of the industry has experienced little 
in the way of active conditions this year. The demand 
at the moment is only moderate, and in all districts alike 
an unsatisfactory proportion of the available plant remains 
unemployed. Perhaps, conditions are worse in Scotland 
than in the English-producing districts, and the industry 
there is, for the most part, working about three days per 
week. Most of the producers hold running contracts, 
but day-to-day business is scanty. Prices in this depart- 
ment have remained unchanged for a long time, and few 
consumers are disposed to enter into long-term arrange- 
ments. The strip requirements of the tube works are 
steady, but manufacturers complain that steel is displacing 
the use of iron to an increasing extent in many directions 
owing to its cheapness. There has been some change in 
the Midland iron market, and the demand, which, earlier 
in the year, was principally for the better quality bars, 
is now largely for Crown quality and the cheaper grades. 
Marked bars are quoted at £12 at works, whilst for Crown 
quality the price is £9 12s. 6d. delivered. There is little 
competition now from cheap Continental iron bars, as 
the price of the corresponding British article is low enough 
to take most of the business that comes on the market. 
These cheaper grades are quoted from £7 10s. to £8, and 
recently a fair business has been transacted. Similar 
prices to these rule in other districts, but in Lancashire 
the demand has not been satisfactory. Lately, a slight 
improvement has been reported in the call for best quality 
bars at £10 2s. 6d., and for iron tube strip at £10 10s. The 
announcement of the first payment of 10s. in the £ on 
profit notes issued three years ago by the Midland Iron 
Co., Limited, of Rotherham, is of considerable interest to 
the wrought iron trade. In 1931, the company was re- 
organised, and Thos. W. Ward, Ltd., of Albion Works, 
Sheffield, took control of the business in order to prevent 
the only remaining iron works in the district being closed 
down. They guaranteed payment of interest on the 
debenture stock, and a scheme was entered into whereby 
the creditors received profit notes for half the amount of 
their debts, to be redeemed out of profits made by the 
company. The first payment on account of these notes 
indicates the success of the re-organisation. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Current Business. 


Mirrlees, Watson and Co., of Glasgow, have 
secured a contract for machinery for a sugar factory in 
Jamaica, to cost between £65,000 and £70,000. A. W. 
Smith and Co., Ltd., Glasgow, have taken an order for 
two sugar cane factories in India, the figure mentioned 
being £135,000. Thomas Ward, Ltd., have sold to the 
North Staffordshire Land and Minerals, Ltd., a company 
recently registered, all the minerals under the Apedale 
Estate, near Chesterton, North Staffs. Included m the 
sale are the well-known Bullhurst, Banbury, and Brown 
Mine Coal seams. The Birmingham Corporation has 
asked for tenders for the supply of a hundred motor 
omnibus chassis, fitted with compression-ignition engines, 
and suitable for 48-seater double-decker bodies. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—South Africa : 
(a) 27-35 petrol or compression-ignition engined omnibus 
chassis, four or six-wheeled, suitable for double-deck 
omnibus bodies; (6) 27-35 double-deck bodies of all- 
metal construction to seat 56-60 passengers (Johannes- 
burg, August 7th). South African Railways and Harbours : 
galvanised steel wire ropes for cranes and marine purposes, 
and black steel wire ropes for cranes, required during year 
ending December 31st, 1935 (Johannesburg, July 30th) ; 
structural steel for cargo sheds and berths (Johannes- 
burg, July 23rd). Johannesburg City Council: Supply 
and erection of 15,000 kW turbo-alternator and accessories 
(Johannesburg, July 23rd). Western Australian Govern- 
ment Tender Board: Bolts and nuts, rivets, nuts, set- 
screw and washers for the Railway and Tramway Depart- 
ments (Perth, August 9th). India North-Western Rail- 
way; Brass bars, rods, plate, sheets and wire, phosphor 
copper, copper plate, rods, sheets, tubing, lead sheets 
and wool and zine sheets, required for year ending 
September 30th, 1935 (Lahore, July 18th). Indian Stores 
Department: 30-kW, three-wire, 460-volts D.C. oil 
engine generating set (Simla, July 11th). North-Western 
Railway of India: Expanded metals and _ tin-plates, 
required for year ending September 30th, 1935 (Lahore, 
July 26th, 1934). 


Copper and Tin. 


The easier conditions noticed in the electrolytic 
copper market last week have continued. Not only have 
the American producers offered metal at cheap rates in 
Europe, but the consumers have shown comparatively 
little interest in the market. The steady selling of electro- 
lytic on the London market by American interests has 
caused some surprise, since according to American reports 
the position there is said to be improving, and it might 
be supposed that the producers would be less inclined to 
accept cheap prices in Europe. The German default and 
the threat of a trade dispute following has, naturally, 
upset the market and has helped to create the prevailing © 
depressed conditions. Even before the dispute the 
restrictions upon the importation of copper into Germany 
had seriously affected the demand, and this may have 
been one of the causes why there has been an increase 
lately in the quantities sold in the standard market and 
which, it is presumed, will be delivered against standard 
copper warrants. Another peculiar feature of the situation 
is that, notwithstanding the high price of electrolytic 
copper in the United States, Ameri¢an manufacturers 
have been selling copper sheets and rods at cheap prices 
in the export markets. It is anticipated, however, that 
this is a policy which cannot be pursued for long, as it is 
expected that the present price of 9c. for copper in the 
United States will be further advanced. In Europe the 
quotation has receded to 7-90c., or £35 5s..... 
Little interest has been taken in the tin market, but prices 
have become slightly firmer, largely as a result of the 
support afforded by important interests. According to 
reports, this buying has not been unconnected with the 
plans for establishing a buffer pool, but there is a disposi- 
tion in the market to regard these rumours with scepticism. 
The arrival of 1200 tons of Dutch tulip tin in Liverpool 
has eased the position, and fears which were entertained 
that a squeeze might occur in this market later in the year 
have been dissipated. Consumption both in the United 
States and in Europe has been poor and confined to a few 
odd parcels. 


Lead and Spelter. 


No feature of interest has developed in the lead 
market this week and prices remain steady. The con- 
sumption of the metal is on a good scale, but production is 
in excess of the demand and little improvement is expected 
to take place in the statistical position for some time. 
Arrivals of Mexican lead have been absorbed by the 
market, and as there are no others in sight it is probable 
that the contango will become narrower again towards the 
end of the month. The demand from the lead pipe and 
sheet manufacturers continues good and a satisfactory 
feature of the position is that recently the cable makers 
have taken larger quantities after a lengthy period during 
which they bought comparatively little. ... An easier 
tone has developed in the spelter market, which may be 
in part attributed to an increase in the stocks which 
occurred last month. The demand from consumers, which 
often falls off at this season of the year, has become weaker ; 
but, at the same time, considerable activity prevails in 
some branches of the consuming industries, so that this 
should be only a temporary phase. The brass trades, for 
instance, are actively engaged, and there is a considerable 
demand for zinc for die castings and bearing metals. The 
position on the Continent has not been so good recently, 
and events in Germany have, of course, had a depressing 
effect upon the market. Business in zinc sheets has 
deteriorated of late, and although prices are held at from 
£23 to £24 for anything like an attractive order, lower 
figures would be accepted. The market for Continental 
zine sheets is in much the same position. 
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Current Prices for Metals and Fuels. 





Makers’ officiai home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 


Steelmakers ; joists, 22s. 6d.: plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 


PIG IRON. STEEL (continued) NON-FERROUS METALS. 


Home. . Home. Export. ; oy” 
(D/d Teesside Area) Gtasgow anp District— s. d. 8. Riis Fatonn, Tene 21h. 
N.E. Coast— £ 8s. d 02 je Angles 7 
Hematite Mixed Nos. .. 3 8 0.. .. Tees. . 7 
ee er ee see. DeGhghi ick Joists 15 


Cleveland— (Did Teesside Area) Ces. Sots 12 
eg ORR aR i uae Rounds, in. and up : 


No. 3G.MB. 3 * _under Sin. “i 
No.4 Forge .. .. 3 Flats, 3in. and under 1 
3 


Basic (Less 5/— shana 


MripLanps— 33 GAS 
Staffs— (Delivered to Black Country Station) »  ¢in. 
North Staffs.Foundry.. 311 0.. .. » ein. .. 
ns e Forge me A a) Ore ¢ io tin. .. 
Basic (Less 5/— rebate) 9.2050». Boiler Plates .. 
Northampton— South Wares AREA— 
Foundry No.3... .. eau - Angles ; 
Se een 2 6 Tees. . 
Derbyshire— Joists 
No.3 Foundry .. .. Eel ye Channels. ‘ . 
See SSRI SS 5 ay - Rounds, 3in. and up 
Pe: under 3in. 
Soomamp— Flats, 3in. and under .. 
Hematite, f.o.t.furmaces 3 
No. 1 Foundry, ditto .. 3 Plates, jin. (basis) 
No. 3 Foundry, ditto 3 » in... : 
3 os fie. Se 


Basic, d/d (Less 5/- rebate) : 
he ” *% a LANARKSHIRE— Export. 
Im... 


6 d/d Glasgow ss! Be Te (f.0.b. Grangemouth—NavigationUnscreened 12/9 to 13/- 
Hematite Mixed Nos. .. + 6 ,, Sheffield IrnELAND— Rest or IRELAND. »  Glasgow— Ell co te ee we 13/6 
Cee... adritied itac 15/- 


an am sd £s. d. 
8 pie TELS Angles ke eg 15 0 | Avgsmrme— 


8 
IRON. Tees. . 9 15 (f.0.b. Ports)}—Steam Taree Te eee 
Export. Joists ee ee oe oe ee 9 2 Furesuras— 
Qa. d. Channels... .. . ia abe tas 9 0 (f.0.b. Methil or Burnt- 
Rounds, 3in. and up wee 9 16 island)—Steam.. .. .. .. .. .. 13/6 to 14/- 
under 3in. s 4 Unscreened Navigation .. .. .. .. 12/-to 12/9 


CoprER— 

Cama ciies OL ROE ee ae 8) Oege BOE 20 
Three months... .. .. .. £31 17 6to £31 18 
Electrolytio .. £34 15 Oto £35 5 
Best Selected Ingots, aia Bir- 

mingham . $j tae £35 0 0 
Sheets, Hot Rolled ent} +s £62 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) . . 10d. 10d. 

be Brazed (basis) .. .. 10d. 10d. 


Brass— 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 
Home. Export. 
Tubes, Sold Drawn, 2/1 ere 9d. Od. 
be Bease@es® isa. 78 ild. 1ld. 
Trin— 
Weta. Gs Gee ee ae 5 6 to £225 10 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Shipbuilding. 


Ar a time when, after the war, shipbuilders 
found that an increase in the number of slipways and the 
creation of new shipyards were followed by a disastrous 


slump in the shipping industry, from which it had little 
prospect of emerging, the Government laid it down as a 
condition of financial assistance that builders should 
combine to form a National Consortium in order to 
rationalise shipyards. This action followed upon the 
similar organisation that had been carried out in Great 
Britain. The yards were to be specialised so as to allow 
of work being apportioned under more favourable con- 
ditions of cost. No provision was made fo: the suppres- 
sion or amalgamation of yards. Builders themselves 
believed that a renewal of the merchant fleet would have 
to be undertaken in the near future, when there would be 
plenty of work for everybody, and they ave still of that 
opinion, and they resist strongly the proposal of the 
Government to exclude a certain number of yards from 
the execution of State orders and from the benefits of the 
Crédit Maritime law, which grants facilities for the carry- 
ing out of contracts. The Government expects in this 
way to force builders to amalgamate where necessary and 
to dismantle yards that are uneconomical. It is this 
question of production cost that overshadows an industry 
which has to be carried on far beyond a convenient range 
of home raw material supplies. Yards on the Channel, 
Atlantic, and Mediterranean coasts are dependent on iron 
and steel and coal from the north-eastern Departments of 
France, and from the metallurgical district around Saint- 
Kitenne, unless, of course, they are free tc import what 
they require from Great Britain. Builders are still allowed 
facilities to import ship plates and some other material, but 
the tendency is to make them more and more dependent 
on the home industry. The cost of building is admittedly 
high, and shipowners have declared that it is 60 per cent. 
above that in some foreign yards. The aim of the Govern- 
ment is to reduce this margin by means of amalgamations 
and a consolidation of the industry, which, with the aid of 
State credits to builders and owners, will allow of orders 
for ships being retained at home instead of being sent 
abroad because foreign yards can supply ships at a much 
lower cost and in shorter time. The shipowner must be 
able to have ships built under the same conditions as his 
foreign competitors. The French Shipbuilders’ Associa- 
tion, nevertheless, objects so strongly to the Government’s 
proposal to impose conditions under which it will grant 
financial facilities that it contemplates appealing to the 
Conseil d’Etat for a decision upon the legality of the 
Government’s action. 


Anglo-French Engineers’ Manifestation. 


Members of the Institution of Automobile Engi- 
neers journeyed to Paris last week at the invitation of the 
Société des Ingénieurs de l’Automobile, which had pre- 
pared an instructive programme of visits to motor car 
factories. At a banquet given by the French Society the 
President, Monsieur Goudard, spoke of an Anglo-French 
collaboration of motor car engineers which he regarded 
as necessary, in view of the changed conditions of the 
motor car industry. The narrowing down of the European 
market by tariff barriers had, he said, put a check on mass 
production, and they must now concentrate on technical 
deveolpments- with a view to attaining a maximum of 
comfort, safety, and economy, and this could best be 
accomplished. by a close collaboration between the two 
countries. Monsieur Goudard suggested that English 
should be accepted as the official language in their tech- 
nical relations, on condition that Great Britain adopted 
the metric system in car construction, while he thought 
that if each country allowed the other to import 10,000 
cars a year free of duty, it would do no harm to manu- 
facturers in the respective countries, and would certainly 
enable them to understand better each other’s technical 
progress. Mr. Engelbach, in thanking the Société des 
Ingénieurs de |’Automobile, remarked that British engi- 
neers were desirous of collaborating as closely as possible 
with their French colleagues. 


British Coal Imports. 


The facilities that are said to have been pro- 
vided in the new Anglo-French Agreement for the importa- 
tion of British coal have evoked inquiries for further 
details from the colliery districts, where it is affirmed that 
the Government gave a definite undertaking that there 
would be no concession on import quotas. The colliery 
industry is suffering from an abnormal restriction of 
demand because it produces industrial fuels, and the 
situation is presented in a misleading manner so far as 
British coal is concerned. There is no competition between 
British and French coals, which are of entirely different 
qualities, the former being indispensable for ships’ bunkers 
and far more economical for steam raising generally. The 
real competition comes from the Saar coal, which the 
State diverts as far as possible from the distributing range 
of the French coalfields, though it necessarily comes into 
conflict with the interests of coalowners in the Nord, who 
can find no fresh outlet except through Dunkirk to the 
Channel and Atlantic ports. Their efforts to compete 
with British coal in this way have not been successful. 
Judging from the annual reports of the colliery companies, 
the business is not unprofitable, despite the depression, 
and while they continue to ask for further restrictions of 
imports, they leave the matter to the political representa- 
tives of miners, who complain that further unemployment 
can only be avoided by giving more complete protection 
to the home industry. It is to be noted that the bulk of 
the miners employed in the Nord and the Pas de Calais 
are foreign, and that the slowing down of work does not 
appear to have affected French labour to any great extent. 
The restriction of British coal imports has been a mistake 
economically, for it has reacted disastrously on the ports 
and on industries employing French skilled labour, and 
this unsatisfactory experience has shown the necessity of 
coming to an agreement that will take into account the 
interests of the nation as a whole. Nothing is yet known 
of the extent to which the British coal trade will benefit, 
but it is quite clear that any such benefit will be to the 
advantage of many important interests in this country. 











British Patent Specifications. 


When an @ ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 
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Copic. of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 18. each. 


The cate first given is the date of application ; the second date, 
at the ed of the abridament, is the date of the acceptance of the 
complete Spectfication. ° 





LOCOMOTIVES. 


410,685. November Ist, 1933.—HiGH-PREssSURE FEED-WATER 
PREHEATERS, PARTICULARLY FOR Locomotives, Schwei- 
zerische Lokomotiv und Maschinenfabrik, of Winterthur, 
Switzerland. 

This invention relates to high-pressure feed-water preheaters 
of a large heating surface, particularly for locomotives having 
preheater elements that are inserted in the smoke tubes of a 
low-pressure feed-water preheater, and having a lower cold 
water header and an upper hot water header, the elements 
situated in a common vertical plane being combined in two 
groups which are connected parallel with each other and with 
the groups of both adjacent vertical element group planes. 
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The lower section of the high-pressure feed-water preheater is 
designated by A and the upper section by B. C is the cold water 
header and D the hot water header. E denotes the low-pressure 
preheater, including the smoke tubes F, and G an element of the 
high-pressure feed-water preheater consisting of the pipe lengths 
extending through a suncke tube F. Each element is connected 
with the adjacent element above or below or with a connecting 
pipe H or J, leading to the headers C or D respectively by means 
of screwed cap K. The groups of elements belonging to the upper 
and lower preheater sections A and B are designated by L and M 
respectively. The extreme lateral element groups are referred 
to by O.—May 24th, 1934. 





SHIPS AND BOATS. 

410,643. July 17th, 1933.—Sures’ Botiarps, Ablett William 
Devereux, of ‘‘ Wyoming,” 37, Cae-Gwyn-road, Whitchurch, 
Glamorgan. 

According to this invention the laterally extending arms of a 
bollard are formed or provided at their ends with pulleys or 
sheaves around which the bights of ropes are adapted to be passed, 
the rope being otherwise fastened to the bollard in the ordinary 
way. In the construction iliustrated the improved bollard com- 
prises an upright member A having a flanged plate B at its base 
provided with bolt holes for securing it to a deck in the usual 
manner and has laterally extending arms C adapted to be formed 
or provided at their ends with a hood D enclosing a pulley E 
orasheave. With this arrangement the bight of a rope F passed 
around the pulley E allows for hauling and lifting a boat ready 














for swinging out before fastening the rope to the arms of the 
bollard for lowering away. When the boat is at rest the bight 
of the ro vento the hood D around the pulley E, and 
is wound and fastened to the bollard in the ordinary way: 
According to the preferred arrangement illustrated, the hood 
D is carried on an arm G, which is pivotally mounted within a 
socket H fixed to one arm C of the bollard, the pivot pin J 
extending vertically through the socket H and arm G, as shown. 
This arrangement allows a certain amount of lateral play or 
swivelling movement for the pulley which is thereby enabled 
to accommodate itself to varying conditions and prevents 
jamming or fraying of the rope. If desired, a similar arrange- 
ment can be provided at the opposite end of the bollard or 















both ends can have the hood D fixedly mounted thereto or formed 

integral therewith. The invention also possesses the advantage 

that it can be applied to existing bollards of ordinary type by 

one a sheave or pulley to the ends of the arms C.—May 
lst, 1934. 


MOTOR CARS AND ROAD TRAFFIC. 


410,633. July 6th, 1933.—Rapiator Guarp, The City Auto 
Stamping Company, of Lint and Dura Avenues, Toledo, 
Ohio, U.S.A, 

The invention relates to guards or grilles, such as are used 
for the protection of motor vehicle radiators. It is the primary 
object of the invention to obtain a guard comprising a series of 
parallel bars, each of U-shaped cross section and of a depth 
approximating the spacing between adjacent bars, the 
structure being formed by the pressing of a single sheet metal 
blank. Inasmuch as each bar is provided with a vair of flanges, 
and as the depth of each flange approximately equals the space 
between adjacent bars, it is obvious that there would be insuffi- 
cient metal in a blank, the origina! width of which was equal to 
the width of the pressed structure. On the other hand, if the 
blank is of sufficient width to provide metal for the U-shaped 
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bars, then the ner eae said bars must be at least twice 
the depth thereof. Also the unpressed end portions of the blank 
will hold the bars in this spaced relation. The inventors, however, 
overcome this difficulty by crimping the end portions of the 
blank intermediate adjacent bars which takes up the extra 
metal and produces the desired spacing. A method of forming 
radiator guards or grilles for the protection of motor car radiators 
is described in this specification. A is the sheet blank, which is 
of an original width sufficient to form all of a series of bars B, 
each of a U-shaped cross section and of the desired depth. 
The blank is pressed to form these bars with an integral con- 
necting ear portion C at opposite ends of the bars. These portions 
C are then crimped to form return bends D of such depth as to 
contract the distance between adjacent bars B to the required 
dimension.— May 24th, 1934. 


LIGHTING AND HEATING. 


410,706. December 18th, 1933——VacuuM-TicHT ENCLOSED 
Carson Arc Lamps, The General Electric Company, Ltd., 
of Magnet House, Kingsway, London, W.C.2. 

The type of are lamp to which this invention applies is that 
in which an arc passes in an hermetically sealed enclosure between 
carbon electrodes through a gas containing mercury vapour 
derived from metal in the neighbourhood of the are, but not 
forming one of the electrodes. Lamps of this type are known in 
which the hermetically sealed enclosure through which the are 
passes is partially evacuated, or filled with neutral gas. The 
presence of mercury increases the utility of the lamps for many 
purposes, giving a suitable spectrum, an increase of efficiency, 
and a decrease of electrode consumption. These lamps have, 
however, not been widely used, since a dark deposit forms on the 
glass after a short period of running, even if the electrodes are 
carefully degassed. According to the invention, the formation 
of the deposit is avoided by filling the lamp with pure oxygen 
or/and with a gas or gases containing oxygen, but being free of 
nitrogen, preferably carbon dioxide or carbon monoxide or a 
mixture of these gases. The pressure of the filling gas used should 
be related to-the length of the arc. For the formation of arcs 
of 10 c.m. and more in length, a pressure between 5 mm. and 
50 mm. when cold is suitable. The electrodes of the lamp should 
suitably be degassed thoroughly, asis known. Heating the elec- 
trodes in an atmosphere of carbon tetrachloride at about 2200 
deg. Cent. and thereafter or into graphite in 
hydrogen at about 3000 deg. Cent. proved most advan- 
tageous. With carbon electrodes treated in this manner 
impurities in the and sputtering of the. electrodes are 
avoided. Special advantages of lamps according to the inven- 
tion are the high luminous intensity of the restricted arc dis- 
charge; its colour, which approaches that of daylight and is 
due to the superimposition of an almost continuous spectrum on 
a line spectrum ; its richness in actinic and ultra-violet rays ; 
and the stability of the arc. The lamp is wel] suited for many 
special purposes, including television.—May 24th, 1934. 


WELDING. 


WELDING 


410,494. November 16th, 1933.—Enrcrric Arc 
y, Ltd., of 


Systems, The British Th Houston Comp 
Crown House, Aldwych, London, W.C.2. : 
According to this invention, the initial advance and regression 
after the arc is struck is performed by the feed motor supplied 
with armature current at a potential which is the difference 
between the voltage between the electrodes and a source of 
adjustable constant voltage, the subsequent feeding for main- 
taining the required distance between electrodes being per- 
formed with the motor armature supplied with current at the 
potential across the arc. By this means it is possible to deter- 
mine the characteristics of the equipment in such manner as to 
fulfil separately the best working conditions. The welding 
system is fed by a generator A provided with an exciter B 
supplying a constant or appreciably constant and regulable 
potential which is also used tio feed the motor C for the automatic 
winding off of the electrode during the ignition of the arc. The 
field windings are not shown. The electrode D and the pieces 
to be welded are respectively connected with two terminals of 
the generator A by any suitable interrupting protective coupling 
apparatus. The welding circuit is closed by a contact piece E 
electromagnetically controlled by the coil F controlled by push 
buttons GH. A change-over switch J, electromagnetically 
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actuated by the coil K, makes it possible to feed the winding-off 
motor C either by the difference between the potential at the 
terminals of the welding arc and the potential of the exciter B 
or by the potential at the terminals of the are alone. An adjust- 
ing rheostat L is connected in series with the armature of the 
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motor C and a regulating rheostat M is introduced in the circuit 
of its exciting winding N. In the circuit for feeding the motor C 
by the exciter B there is also a contact piece O operated at the 
same time as the principal contact piece E. In the circuit of the 
coil P there is a contact piece R closed by a coil P when the 
welding current is set up.— May 16th, 1934. 


MISCELLANEOUS. 


410,444. February 7th, 1934.—A Device ror DrivinG THE 
UPSTANDING SPINDLE OF A CENTRIFUGAL MACHINE, 
Naamlooze Vennootschap Internationale Spinpet Exploi- 
tatie Maatschappij I.S.E.M., of Doetinchem, The Nether- 
lands. 

The invention relates to a device for driving the upstanding 
spindle of a centrifugal machine, and in particular a centri- 
fugal spinning machine. The invention has for its object to 
provide a simple and practical construction, whereby the 
springs, when rotating at a high speed, are prevented from 
jumping loose. According to the invention, a spring cage is 
provided, which may consist of a bushing having feet or similar 
projections extending downwardly between the radial springs and 
forming lateral abutments. The cage, located above the springs 
and rigidly secured to the spindle, prevents the springs from 
jumping loose, so that they can adequately perform their 








A denotes the rotor, which is secured to a hollow 
rotor shaft B. In the hollow rotor shaft the lower end of the 
centrifugal spindle C is arranged with some clearance. Into 
the lower end of the spindle extends an elastic rod D so as to 
be freely rotatable in the spindle, the lower end of the rod being 
freely rotatable in the hollow rotor shaft and supported thereby. 
The hollow rotor shaft is shown broken away above the support- 
ing point of the rod D. To the upper end of the hollow rotor 
shaft B a dish E is secured, and within it there are radial springs 
F bearing at one end against the upstanding edge of the dish E, 
and at the other end against the centrifugal spindle C. Four of 
these springs may be used, and are maintained in the correct 
position by means of a spring cage rotating together with the 
centrifugal spindle, the cage being located above the springs 
and being formed as a bushing G crimped to the spindle C and 
at the bottom provided with downwardly extending feet H, 
forming lateral abutments for the springs F located between 


function. 





them. The portion of the bushing G between the feet H forms 
at J a spring-confining means whereby the springs F are pre- 
vented from jumping loose.—May 17th, 1934. 


410,295. March 6th, 1933.—RonieR Grinpine Mitts, Albert 
Edward Barrett, of 8, Taunton-avente, West Wimbledon, 
London, S.W.20, and Davey, Paxman and Co. (Colchester), 
Ltd., Standard Ironworks, Colchester. 

In the form of the invention illustrated the material to be 
treated is fed from a hopper A disposed above a single grinding 
roll B, the hopper having an extension C adjacent its lower edge 
forming a housing or supporting frame D for a pair of grindin, 
bars E and F, These grinding bars are preferably mountec 
radially, as shown, relatively to the grinding roll B, and consist, 
first, of the bar E extending substantially the length of the 
grinding roll. The material from the hopper flows between the 
grinding bar E and the grinding roll B in the ordinary manner, 
but the grinding bar E is undercut, as shown at G, on its side 
remote from the hopper in order to form a passage co-extensive 
with the bar through which the ground material or a substantial 
proportion of it escapes to collecting devices. Slots, perfora- 
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tions, or passages H in the wall of the hopper communicate 
through similar apertures J in the rear portion of the grinding 
bar E, with passages K extending towards the operative surface 
of the second grinding bar F, in which there is also a passage 
L closed at each end by which the material to be treated is 
distributed throughout the length of the bar. After passing 
between the bar F and the roll B, the material is removed from 
the surface of the roll by a doctor of usual form and passes away 
to a collecting tray or a receptacle. To enable one collecting 
tray to serve for both grinding bars E and F, the lower bar F 
is preferably made of slightly shorter length than the bar E, 
so that the ground material flowing out of the ends of the passage 
G will pass the ends of the bar F to reach the collecting tray. 
With the arrangement described, the two grinding bars E and 
F operate simultaneously on different bodies of materia! drawn 
from the common hopper A, and enable a greater effective use 
of the grinding roller surface to be made at any one time than 
if only one grinding bar were to be employed.—-May 17th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr ing the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 

Inst. oF MercHANICAL BNGINEERS.—Summer Meeting at 
Liverpool. For programme see page 584. 

Inst. OF PETROLEUM TECHNOLOGISTs.—At Royal Soc. of 
Arts, John-street, Adelphi, W.C.2. Summer meeting. Thursday, 
discussion, “‘ Oil and Coal from the Viewpoint of the Petroleum 
Industry,” Mr. C. Dalley. 10.30 a.m. Discussion, ‘‘On the 
Advantages Secured by Expressing Quantities of Liquid 
Petroleum Products in Terms of Volume of Capacity rather than 
by Weight,” Mr. J. McConnell Sanders. 2.30 p.m. Discussion 
“The Format of the Journal of the Institution of Petroleum 
Technologists,’ Mr. George Sell. 4 p.m. Friday, 10.30 a.m., 
Reports on the Progress of Naphthology—Refining and Chemical 
Section. Discussions on ‘‘The Cracking Art in 1933,” Dr. 
Gustav Egloff and Badona L. Levinson; ‘‘Chemical and 
Physical Refining,’ Messrs. C. G. Verver and R. N. J. Saal ; 
“Natural Gas and Natural Gasoline,’ Thelma Hoffmann ; 
“Crude Oil,” Mr. W. H. Thomas; ‘ Motor Spirits and Light 
Distillates,’”’ Mr. E. B. Evans; ‘‘ Gasoline Engines and Knock 
Testing,’ Mr. C. H. Barton; ‘‘ Kerosine and White Spirit,” 
Mr. J. 8S. Jackson; ‘‘ Lubricants and Lubrication,” Dr. A. R. 
Bowen ; ‘“‘ Gas Oil, Diesel Oil, and Fuel Oil,’’ Mr. C. G. Verver; 
‘Oil Engine Developments and the Testing of Diesel Fuels,” 
Mr. R. Stansfield; ‘‘ Asphalts and Road Materials,’ Messrs. 
J. Greutert and R. J. Forbes; ‘‘ Special Products,” Dr. 8. F. 
Birch ; ‘‘ Analysis and Testing,’ Mr. C. Chilvers ; ‘‘ Chemistry 
of Petroleum,’’ Mr. G. R. Nixon; ‘‘ Motor Benzole,’’ Mr. W. H. 
Hoffert ; ‘‘ Low-temperature Carbonisation,” Dr. F. 8. Sinnatt. 
2.30 p.m., Reports on the Progress of Naphthology—Field 
Technology, Geology, and General Sections. Discussions on 
Field Technology: ** Drilling,’’ Mr. B. J. Ellis; ‘‘ Progress in 
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Scientific. Development, Control, and Production from Oilfield 
Reservoirs,” Mr. C. A. P. Southwell and Dr. Cyril John May ; 
‘* Production Technique,” Messrs. E. A. Satchell and Stanley H. 
Chapman ; ‘Transportation and Storage,” Mr. A. C. Hartley. 
Regional Reports : ‘‘ Rumania,” Mr. Gwyn Elias ; ‘“‘ Trinidad,’ 
Mr. G. H. Scott ; ‘ Persia,” Mr. P. de H. Hall; “* Burma and 
India,” Mr. W. E. V. Abraham. Geology: ‘‘ Geology of the 
Oilfields,”” Mr. 8. E. Coomber ; ‘‘ Geology of Petroleum,”’ Prof. 
V. C. Illing; ‘‘ Geophysics,” Dr. H. Shaw. General: ‘* Petro- 
leum Literature,’ Winifred S. E. Clarke; ‘‘ Statistics,’ Mr. 
George Sell. Park Lane Hotel, Piccadilly, W.1. Annual Dinner. 
7 for 7.30 p.m. 

JuNIoR INSTITUTION OF ENGINEERS.-—Celebration of fiftieth 
anniversary of foundation. Wednesday: Service at St. Paul’s 
Cathedral, 4 p.m.; conversazione at Science Museum, 8.W.7, 
8.30 p.m. Thursday: Visit to works of S. Smith and Sons, 
Ltd., Cricklewood, 1.15 p.m.; Royal Soc. of Arts, John-street, 
Adelphi, W.C.2; Gustave Canet Memorial Lecture, ‘ The 
Engineer and Modern Civilisation,’ Sir Frank E. Smith, 7.30 

.m. Friday: Hotel Metropole, Northumberland-avenuc, 

.C.2, festival dinner and dance, 7 p.m. 


To-pay ANp Satrurpay, JuNE 30rH. 


British WATERWORKS AssoOorlaTION.—S 
Edinburgh. For programme see page 373. 


Tuespay, JuLY 3Rp. 





Inst. OF ELECTRICAL ENGINEERS: N. MIDLAND STUDENTS’ 
SecTION.—Visit to Brook Motors, Ltd., Huddersfield. 7 p.m, 


WEDNEsDAY, JULY 4TH. 


Inst. OF ELEctRICAL ENGINEERS : SouTH MIDLAND CENTRE. 
—Summer visit to works of Callenders’ Cable and Construction 
Company, Ltd., Erith Works, Belvedere, Kent. Leave New- 
street Station, Birmingham, 8.20 a.m. 
TuHurspay, Juny 5ru. 
Inst. oF Crvin ENGINEERS: BIRMINGHAM AND DiIsTRICT 
AssOcIaTion.—Visit to the Elan Valley Works near Khayader 


of the City of Birmingham Water Department. Leave White 
Horse Hotel, Congreve-street, Birmingham, 8.30 a.m. 


TuEespay TO Fripay, Juty 10TH To 13TH. 


Inst. oF Nava Arcuirects.—Preliminary programme for 
summer meeting, see page 440. 


Tuurspay, Juty 12TH, ro Saturpay, Juny 1l4rx. 


Inst. or Mrntnc Enorneers.—The Annual General Meeting 
at Buxton. Thursday evening at 9 p.m., the Mayor of Buxton 
will hold a reception at the Palace Hotel. On Friday a genera! 
meeting will be held at 11 a.m., at the Conference Room at the 
Safety in Mines Research Station, Harpur-hill, Buxton. The 
Mayor of Buxton will welcome the Institution on behalf of the 
borough. The following papers will be submitted for discus- 
sion :—‘‘An Experimental Gob-fire Explosion,” by Messrs. 
T. N. Mason and F. V. Tideswell; ‘‘ The Preparation of Ash- 
free Coal,’’ by Mr. E. 8. Grumell ; “‘ Safety Lamps for Use by 
Underground Officials,” resumed discussion on the memorandum 
prepared by Captain C. B. Platt by request of the Institution for 
discussion at the annual general meeting in February, 1934. 
Buffet luncheon, by kind invitation of the Safety in Mines 
Research Board, 12.30 to 2 p.m. Exhibition of the most modern 
miners’ flame and electric hand lamps, 1.30 p.m. to 4 p.m. 
The Research Station and Exhibitions will be open for inspection 
and explanations of the work will be given, 2 to 4p.m. The 
Institution dinner will be held at the Palace Hotel, Buxton 
(ladies are invited), at 7.30 p.m. On Saturday excursions have 
been arranged. 


SaTURDAY TO WEDNESDAY, JULY 28TH TO AUGUsT 8TH. 


Inst. of EtectricaL ENGINEERS: LONDON STUDENTS.— 
Summer tour to Ruhr District of*Northern Germany. Par- 
ticulars from Mr. T. 8. Smith, 51, Exeter-road, Welling, Kent. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tuomas SUMMERSON AND Sons, Ltd., Darlington, have 
secured orders for railway permanent way work from the 
Admiralty for Singapore Harbour, and from Oldham Corpora- 
tion for extensions to the railway sidings at Higginshaw Gas- 
works. 

W. Crockatt AND Sons, Ltd., Glasgow, have just received an 
order to supply a complete outfit of their ‘‘ Simplex ”’ patented 
electric salinometers, for the ‘‘ Normandie,’’ now being com- 
pleted in the Penhoet Yard. The equipment is designed to 
indicate the salinity of feed water, condensate, drains, &c., at 
twelve separate points, the indications, however, being all given 
on one control board. 








LAUNCHES AND TRIAL TRIPS. 


Sm Hastincs ANDERSON, target towing vessel; built by 
Harland and Wolff, Ltd., to the order of H.M. War Department 
service ; dimensions, 112ft. by 25ft. by 12ft. 6in. Diesel engines 
of Harland-B. and W. type; constructed by the builders ; 
launch, June 14th. 

BLOEMFONTEIN, twin-screw motor ship ; built by Netherland 
Shipbuilding Company, Ltd., Amsterdam, to the order of 
United Netherlands Navigation Company, Ltd., The Hague ; 
dimensions, 487ft. by 63ft. by 38ft.; to carry passengers and 
cargo. Oil engines, Stork-Hesselman type; constructed by 
Gebrs. Stork and Co. N.V., Hengelo (O.); this vessel was 
launched by wireless from Pretoria, South Africa, on June 16th. 








